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At National Semiconductor, 
we take rejection very personally. 

That's why we moved so 
dramatically towards zero defects 
during the last four years. 

All the way from 8,000 parts- 
per-million in September, 1978 to 
a remarkably low 189 parts-per- 
million in August, 1982. A truly 
astounding 4,100% improvement. 

We've made a corporate com- 
mitment to achieve the highest 
productquality in the industry. And 
that means all our people, from 
top management to the loading 
dock, consider quality the highest 
priority for all our products. 

What's more, as the industry 
leader in advanced CMOS, we 
feel even more compelled to 
demonstrate the quality of our 
CMOS parts. 

For example, take our new 



NSC800 microprocessor. It 
started out with a better than aver- 
age AQL and today stands at a 
level below 100 parts-per-million. 

That's an especially impres- 
sive number for a complex new 
product coming off a new fabrica- 
tion line. But only the beginning 
of our goals for all our advanced 
CMOS products. 

To help achieve these goals, 
we've set up systems to ensure 
optimum quality all the way from 
design and manufacturing through 
shipment. These systems have a 
single purpose: to keep us moving 
toward zero defects. 

We won't settle for less. 

No matter what others are 
willing to settle for. 



Making CMOS do more. 



^ National Semiconductor 
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CALL SCHWEBER 
FOR IMMEDIAn DELIVERY ON: 



Corning . 

Crydom 

Data General 

Fairchild 

General Electric 

General Instrument/Opto. 

Harris 



Hazeltine 
Hewlett Packard 
IBM 
IR 

Intersil 

Intersil Systems 
Kemet 



Mepco/Electra 
3M 

Mostek 

Motorola 

National 

Olivetti 

Qume 



RCA 

Seeq 

Signetics 

Sprague 

Timeplex 

Westinghouse 

Zilog 



AMD 

Allen-Bradley 
American Microsystems 
Amphenol 
Anadex 

Beehive International 
Bourns 

Computer Memories, Inc. 

Schweber is the high technology leader in distribution. Our technology centers are located nationwide. Staffed 
with specialists, they feature the latest in computer products. For your FREE copy of the 32-page "Microcomputer 
Acronyms and Buzz-Words" write to Schweber Electronics, Att: Technology Center, Jericho Turnpike, CB 1032, 
Westbury, New York 1 1 590. Or call: 

Westbury, NY: 516/334-7474 ■ Rochester, NY: 716/424-2222 ■ Fairfield, NJ: 201/227-7880 ■ Danbury, CT: 203/792-3500 
Bedford, MA: 617/275-5100 ■ Manchester, NH: 603/625-2250 ■ Horsham, PA: 215/441-0600 ■ Pittsburgh, PA: 412/782-1600 
Gaithersburg, MD: 301/840-5900 ■ Raleigh, NC: 919/876-0000 ■ Atlanta, GA: 404/449-9170 ■ Huntsville, AL: 205/882-2200 
Orlando, FL: 305/331-7555 ■ Hollywood, FL: 305/927-0511 ■ Dayton, OH: 513/439-1800 ■ Beachwood, OH: 216/464-2970 
Livonia, Ml: 313/525-8100 ■ Elk Grove, IL: 312/364-3750 ■ Brookfield, Wl: 414/784-9020 ■ Eden Prairie, MN: 612/941-5280 
Cedar Rapids, lA: 319/373-1417 ■ Kansas City, KA: 913/492-2922 ■ St. Louis, MO: 314/739-0526 ■ Tulsa, OK: 918/622-8000 
Qalias, TX: 214/661-5010 ■ Austin, TX: 512/458-8253 ■ Houston, TX: 713/784-3600 ■ Sacramento, CA: 916/929-9732 
-nta Clara, CA: 408/748-4700 ■ Canoga Park, CA: 213/999-4702 ■ Irvine, CA: 714/556-3880, 213/537-4321 

SCHWEBER ELECTRO'NICS CORPORATION 
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IMPORTANT FEATURES OF YOUR 
IC MASTER 



ONE COMPLETE SOURCE 

IC MASTER is the original and only complete 
guide to currently available integrated circuits, 
microcomputer boards, development systems. 
PROM programmers, gate arrays, and other re- 
lated components of concern to the design engi- 
neer. It has become the first place to look in the 
critical selection of ICs, boards, systems, and 
equipment. If only one device can fit the require- 
ments of a new design or if hundreds are avail- 
able, you can find out in seconds by using the IG 
MASTER. 



EASY TO USE 

The IC MASTER saves you time. No longer do you 
have to spend long, tedious hours and days 
searching through manufacturers' catalogs and 
data sheets for information. The MASTER gives 
you — at your fingertips — an easy way to narrow 
your IC choices quickly accurately and system- 
atically with the knowledge that you have just 
surveyed the entire industry 



PART NUMBER INDEX 

This revolutionary index lists all device types 
made by over 225 manufacturers in numerical 
sequence excluding prefixes or suffixes. You can 
find a device number even though you do not 
know either the full part number or even the 
manufacturer. Once a basic device number is 
located in the index, you can obtain instant iden- 
tification of all manufacturers making a device by 
that number, regardless of function, and deter- 
mine the full part number designation. All page 
references to data sheet material and any existing 
application note abstracts are also provided. The 
Part Number Index should not be used as an 
alternate source directory because two manufac- 
turers may use the same part number, by coinci- 
dence, for totally different devices. 



PART NUMBER GUIDE 

The information in this guide allows you to break 
down each company's part numbering system 
into product temperature ranges, packaging vari- 
ations, and functions. It is an invaluable tool for 
the elimination of costly and time-consuming 
ordering errors caused by lack of standardization 
from manufacturer to manufacturer in part num- 
bering systems. 



APPLICATION NOTE 
DIRECTORY 

Application note descriptions are arranged al- 
phabetically by function and application cate- 
gory Each note's description identifies the spe- 
cific device or devices featured, provides a 25 to 
30 word abstract, and identifies both the man- 
ufacturer that originated the note and the specific 
application note number. This section provides all 
the information necessary for you to update your 
application note files speedily or thoroughly re- 
search the existence of application note material 
for a specific design problem. 



MILITARY PARTS DIRECTORY 

Cross reference chart identifies all IC devices hav- 
ing received JAN qualification. This chart in- 
cludes a cross reference listing of device numbers 
and corresponding military standard 38510 slash 
numbers and vice versa. 



MILITARY DEVICE 

TESTING TABLE 

This table identifies IC manufacturers who test to 
military standard 38510 and the screening to mili- 
tary standard 883 that they provide. 



MILITARY PARTS INDEX 

This guide to JAN qualifed parts makes it possible 
to search devices by function, and to determine if 
a JAN qualified part exists for a particular func- 
tional need. 



ADVERTISERS' PRODUCT 
INDEX 

This index directs the reader to detailed product 
information for the parts whose manufacturers 
have included data sheets in IC MASTER. When 
you are looking for data on a particular manufac- 
turer's products, this index provides the fastest 
way to find the information you seek. 



ALTERNATE SOURCE 
DIRECTORY 

The most comprehensive industry-wide, pin-for- 
pin, functional equivalent Alternate Source Direc- 
tory ever compiled. This directory is updated by 
asking all IC manufacturers to identify each com- 
petitive device for which they make a pin-for-pin 
substitute. 



MASTER SELECTION GUIDE 

Each guide is organized by specifications and 
categories to direct the reader easily and quickly 
to the device most likely to fill the requirements of 
a particular application. Once the reader finds 
those devices that are closest to his needs, he 
sees available sources, and is directed to addi- 
tional data if provided by advertisers. 



MANUFACTURERS AND 

DISTRIBUTORS DIRECTORY 

Locations and phone numbers are given for man- 
ufacturers' field sales offices, representatives, and 
distributors, both domestic and international. 



MASTER 
SELECTION 
GUIDE INDEX 

pg. 10 



PART 
NUMBER 
INDEX 

pg-34 



PART 
NUMBER 
GUIDE 

pg. 198 



APPLICATION 
NOTE 
DIRECTORY 

pg. 227 
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• Find All Products That Meet Desired Specifications 

• Obtain Data For A Particular Device • Decode Part Numiiers 

• Determine Alternate Sources • Plus Mucii More 



An engineer can use IC MASTER to solve a wide variety 
of problems. Answers provided to engineers by IC 
MASTER can range from finding the device that best 
meets a particular set of specifications to helping to 
determine which family of devices should be used in 
building a system. 

Some of the typical problems that IC MASTER can solve 
are illustrated in the following examples; 



Who makes a TTL 4-bit binary full-adder 
with look-ahead carry? 

All functions are listed, in alphabetical order, in the 
Master Selection Guide Index. In this case, the engineer 
looks under adders; in the column adjacent to adders, 
he sees that all types of adders are listed. The particular 
adder being sought is covered in the Digital section of IC 
MASTER. 

Now that the engineer knows that the devices he 
seeks are catalogued in the Digital section, he can turn 
to the Digital Master Selection Guide and see the page 
number where information on these devices can be 
obtained. 

When he turns to this page, he will notice that certain 
device numbers and manufacturers are printed in bold 
face type while others appear in regular type face. Bold 
face type is used whenever a part's manufacturer has 
provided a data sheet for the device in IC MASTER. The 
page number assigned to the data sheet also appears in 
bold face type so that the engineer can turn to it directly 



Who Makes a High-Speed 12-Bit, Analog- 
to-Digitai Converter With Guaranteed ±¥2 
LSB Linearity and 13-fji^ec or Faster Con- 
version Time? 

Many manufacturers make devices that meet these 
specifications including Analog Devices, Burr-Brown, 
Datel-lntersil, Data Device Corp., Harris, Hybrid Systems, 
Micro Networks, and Teledyne Philbrick. 

The Master Selection Guide for Interface makes it 
possible for an engineer to find every device that meets 
the above specifications, regardless of who makes it, in 
seconds. 

The Interface section is organized by product classi- 
fication; an engineer can turn immediately to the cate- 
gory of interest such as analog switches with drivers, 
multiplexers, a/d converters with binary output a/d con- 
verters with decimal output, d/a converters, display driv- 
ers, error checking circuits, keyboard encoder-decoders, 
line drivers, line transceivers, memory and peripheral 
drivers, sense amplifiers, etc. 

To find every 12-bit analog-to-digital converter with 
guaranteed ± V2 LSB linearity and 13-fjLsec or faster con- 
version time, all an engineer has to do is turn directly to 
the analog-to-digital converter section of the Interface 
Master Selection Guide. 

In this section, devices are organized by key param- 
eters. Under resolution, the engineer finds 12-bit; next he 
looks under linearity error for ± V2 LSB and then he looks 
under conversion time for devices with 13-fxsec or faster 
specifications. 
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Ways to Use IC Master 



What application notes are available on 
emulating logic functions with PROMs? 

IC MASTER provides the most complete listing of 
application notes available in print. It is easy to find the 
right application notes by looking in IC MASTER be- 
cause the application note directory is organized by 
function. 

There are two ways to look up an application note. An 
engineer can turn to the index page and find the appro- 
priate function or category such as instrumentation am- 
plifiers, multiplexers, or PROMs. 

If he knows the device number, he can look it up in 
the part number index at the front of IC MASTER and see 
all of the application notes concerning that device. For 
example, under 8275, a . programmable CRT controller 
listed in the part number index, the reader is referredi to 
the listing for an Intel application note entitled "CRT 
Terminal Design Using the 8275 and 8279." 

To find an application note concerning the use of 
PROMs to emulate logic functions, the engineer can 
turn to the application note section on PROMs and see 
what notes can be of help. 

Each listing in the application note directory provides 
a detailed descriptive passage for the note, gives its 
length and identifies the manufacturer who publishes it. 



\X^o makes a 64K dynamic RAM with an 
access time of 120 ns or faster? 

The Memory Section in IC MASTER has a Master 
Selection Guide which provides initial selection infor- 
mation and data on PROMs, RAMs, ROMs and other 
types of memories. Each device is characterized by orga- 
nization (words and bit/word) and access time. 

For example, if an engineer was looking for a 64K 
dynamic RAM, his first step would be to determine 
organization (words and bit/word). Next, he would lo- 
cate the desired access time. 

When devices are available made by various proc- 
esses such as NMOS, CMOS, ECL TTL, etc., the engineer 
can choose the device that best suits his needs. For 
further definition, output type, supply voltage and num- 
ber of pins are listed along with the manufacturer's part 
number and name. 

The engineer's next step in his memory selection 
process would be to study the applicable data for 64K 
dynamic RAMs provided by IC manufacturers and pick 
the most appropriate device. Literally hundreds of pages 
of engineering data on memories appear in IC MASTER. 
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Ways to Use IC Master 



I need to choose between a full custom or 
a semi-custom/gate array solution to my de- 
sign problem. 

To help designers weigh custom solutions against 
semi-custom/gate array approaches, IC MASTER pro- 
vides a Master Selection Guide on Custom/Semi- 
Custom and a special section entitled "Options for 
Going Custom." In this section, the advantages and 
disadvantages of various custom/semi-custom tech- 
niques are covered. 

The capabilities of IC manufacturers are tabulated for 
easy comparison; additional information such as avail- 
able design aids and testing services is also provided. 

My application requires microcomputer 
boards. How do I start? 

Single and multiple board microcomputers are ar- 
ranged by manufacturer. Under each manufacturer, 
boards are grouped in sequence according to data word 
size and, within that grouping, according to the micro- 
processor on which they are based. Hardware and soft- 
ware support are listed for each board. 

A supplementary selection guide is included for mi- 
crocomputer support boards. The boards are grouped 
according to supported computer systems. 



\X^th so many mircoprocessors available, 
where do I begin? 

Simply turn to the Master Selection Guide for Micro- 
processors. There you will find a listing of all micro- 
processors currently available and key parameters al- 
lowing you to narrow down your selection to a range of 
products that will meet your major requirements. 

Once the microprocessor that best fits the application 
has been chosen, the next step is to go to the "system 
components" section. Here all of the available pe- 
ripheral devices that work with each microprocessor are 
arranged by function. Thus, if the microprocessor that 
has been selected is the 8048, system components spe- 
cifically developed for use with the 8048 are listed, 
organized by function. 

A "general purpose" section follows the "system 
components" section and describes devices that can be 
used with more than one microprocessor family 

Finally, hundreds of pages of the latest micro- 
processor data sheets, provided by IC manufacturers, are 
presented, arranged in alphabetical order by manufac- 
turer. Each data sheet is easily found thanks to bold- 
faced page-number references in the Master Selection 
Guide. 
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Ways to Use IC Master 




If an engineer knows that the basic part 
number is 6508, where does he foolc first? 

The place to look is the part number index. Here, all of 
the prefixes and suffixes have been stripped ^way to 
leave only the basic number. This makes it possible to 
see the manufacturer of every part with the same base 
number at a glance. Parts with the same base number, it 
should be kept in mind, are not necessarily identical; in 
fact, one could be a memory while another might be a 
\\ne3t'[ device. (To find replacements, one should look in 
the alternate source directory, not in the part number 
index.) 

Under 6508, the engineer would see a number of 
devices listed and the page and line numbers where 
data is given for each of the devices. If an application 
note concerning any of the devices is available, the 
location of its listing is also shown. 



I design to military specs. 
Where can I find the latest QPL devices? 

The IC MASTER includes a comprehensive military 
parts directory. Within this directory, tables and charts 
are provided to answer virtually every information need 
of the engineer involved in military or high-reliability 
equipment design. 

All integrated circuits with JAN qualification are listed 
in IC MASTER. A cross reference table, relating device 
numbers to mil spec numbers, is arranged according to 
device number. A second table, arranged by M-385I0 
number, makes it possible to look up the part number 
when the mil spec number is known. 

In addition, ICs are also organized by product section 
and function, which allows the user to find the proper IC 
without having to know either the commercial or the 
military part number. 

This section of IC MASTER also includes a table show- 
ing the capability of manufacturers to perform MIL- 
STD-883 screening and high-reliability testing. 
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Advanced Micro Devices 

Digital 601-617 
Microprocessor 1201-1246 
Microprocessor Development Systems 



170I-I705 



Microcomputer Boards 1901-1910 

Interface 2601-2608 

Linear 3101-3137 

Memory 3601-3607 

American Automation 

Microprocessor Development Systems 1 706 

American IVIicrosystems, Inc. 

Digital 618 

Microprocessor 1247-1252 

interface 2609-2611 

Linear 3138-3150 

Memory 3608-3614 

Custom/Semicustom 4301-4308 

Analog Devices 

Linear 3151-3186 

Arrow Electronics 

357.1720,2300 

Burr-Brown 

1984 

California Devices 

Custom/Semicustom 4309 
Computer Aided Engineering 
Custom/Semicustom 4310 
Creative Micro Systems 

Microcomputer Boards 1911-1912 
Cromemco 

Microcomputer Boards 1913-1932 
Custom MOS Arrays, Inc. 
Custom/Semicustom 4311 
Datel-lntersii 

Microcomputer Boards 1933 
Interface 2613-2623 
Digeiec 

PROM Programmers 4101 
Diplomat Electronics Corp. 

Manufacturers and Distributors Directory 
Emulogic 

Microprocessor Development Systems 1 708- 1 709 

Exar Integrated Systems, Inc. 

Linear 3187-3209 

Custom/Semicustom 4312-4315 

Fairchild 

Digital 619-668 

Microprocessor 1253-1304 

Microprocessor Development Systems 1711-1718 

Memory 3615-3666 

Custom/Semicustom 4316-4317 

Fujitsu America 

Memory 3668-3671 

Fujitsu Microelectronics 

Microprocessor 1305-1308 

Memory 3672-3681 

Custom/Semicustom 4318-4320 

General Instrument 

Microprocessor 1309-1332 

Memory 3683-3692 

Harris Semiconductor 

Digital 669-695 

Microprocessor 1333-1344 

Interface 2624-2742 

Linear 3210-3291 

Memory 3693-3788 

Custom/Semicustom 4321-4430 

Hiievel Technology 

Microprocessor Development Systems 1719 
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Hitachi America 

Microprocessor 1345 
Memory 3789 
Hoit, Inc. 

Custom/Semicustom 443 1 
Hybrid Systems Corp. 
interface 2743-2748 
Inmos Corp. 
Memory 3790-3792 
Integrated Device Technology 
Memory 3793-3807 
Intel 

Microprocessor 1347-1350 

Microprocessor Development Systems 1 72 1 - 1 728 

Memory 3808-3825 

Interdesign, Inc. 

Custom/Semicustom 4433 

International Microelectronic Products 

Custom/Semicustom 4435 

Kontron Electronics 

PROM Programmers 4103 

LSI Computer Systems, Inc. 

Digital 696 

Custom/Semicustom 4436 
Micro Circuit Engineering 
Custom/Semicustom 4437-4440 
Micro Power Systems 
Military 401 
Interface 2749 
Linear 3292 
Mitel Semiconductor 
Digital 697-714 
Monolithic Memories, Inc. 
Digital 715-728 
, Memory 3826-3838 
Custom/Semicustom 4442-4478 
Motorola Semiconductor 
Digital 729-733 
Microprocessor 1 35 1 -1360 
Microprocessor Development Systems 1 729- 1 738 
Microcomputer Boards 1935-1945 
Interface 2750-2761 
Linear 3293-3298 
Memory 3839-3849 
Custom/Semicustom 4479-4480 
National Semiconductor 
Military 402-405 
Digital 729-733 
Microprocessor 1361-1456 
Microcomputer Boards 1 946- 1 955 
Interface 2762-2771 
Linear 3299-3345 
Memory 3850-3871 
Custom/Semicustom 4481-4499 
OKI Semiconductor 
Memory 3872-3873 
Oliver Advanced Engineering 
PROM Programmer 4104 
Optical Electronics 
Linear 3346-3347 
Plessey Semiconductors 
Custom/Semicustom 4501-4516 
RCA 

Military 406-409 
Digital 739-760 
Microprocessor 1457-1491 
Microcomputer Boards 1956-1961 
Linear 3348-3371 
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Memory 3874-3881 

Custom/Semicustom 45 1 7-452 1 

Schweber Electronics 

349, 2064,\/olume II opp. page 2401, 

Seeq Technology, Inc. 

Microprocessor 1492-1500 

Memory 3882-3896 

Semi Processes Inc. 

Digital 761-771 

Signetics 

Military 410-423 

Digital 773-810 

Microprocessor 1501-1525 

Microprocessor Development Systems 1 739- 1 746 

Microcomputer Boards 1 962- 1 979 

Interface 2772-2778 

Linear 3372-3421 

Memory 3897-3939 

Custom/Semicustom 4522-4526 

Silicon Systems 

Custom/Semicustom 4528-4529 
Siiiconix 

Interface 2779-2842 
Sprague Electric 
Interface 2843 
Stag Microsystems 

PROM Programmers 4105 
Structured Design 
PROM Programmers 4106 
Sunrise Electronics 

PROM Programmers 4107 

Synertek 

Military 424-432 

Microprocessor 1526-1550 

Microprocessor Development Systems 1 747 

Microcomputer Boards 1980-1983 

Memory 3940-3957 

Custom/Semicustom 4531-4537 

TRW LSI Products 

Digital 812-819 

Linear 3438-3442 

Teledyne Semiconductor 

Interface 2845-2854 

Texas Instruments 

Military 433-443 

Digital 821-1034 

Microprocessor 1552-1564 

Microprocessor Development Systems 1 748- 1 749 

interface 2855-2868 

Linear 3422-3437 

Memory 3958-3980 

Custom/Semicustom 4539-4560 

Unltrode Corporation 

Linear 3444-3446 

VTI 

Memory 3981-3993 
Custom/Semicustom 4561-4562 
Weltei< 

Digital 1036-1041 
Western Digital 

Microprocessor 1566-1579 
Interface 2869-2880 
Memory 3994-3997 
Custom/Semicustom 4563-4564 
Xicor 

Memory 3998-3999 
Zliog 

Microprocessor 1581-1604 
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INTRODUCTION 
TO INTERFACE 



The Master Selection Guide provides sufficient informa- 
tion for making initial product selections. All devices that 
appear in this section, both in the initial selection guide 
and the data pages, are included in all indexes. These 
index listings lead to the page and line on that page 
where each device appears. 

In the Interface Section the selection parameters differ 
drastically for each category; therefore each has its own 
format. The analog to digital converter category has two 
formats: one for binary output devices and another for 
decimal units. Some of the products in this section, primar- 
ily analog to digital and digital to analog converters, may 
be hybrids; the hybrids listed are only those packaged to 
be compatible with ICs. 

This section is not complicated by reference to package 
styles; the package style suffixes are usually deleted. For 
more information on each companies' suffixes, see the 
Part Number Guide. Throughout the Master Selection 
Guide, each full military temperature range (-55°C to 
125°C) device is indicated by a (f) before the manufac- 
turer's name. Manufacturers' names are normally spelled 
out; however, a few are abbreviated and the abbrevia- 
tions are explained on page 2612. 



CATEGORY 




Analog Switches 




Switches with Drivers 


2415 


Switches without Drivers 


2421 


Drivers 


2422 


Multiplexers 


2423 


Analog to Digital Converters 




Binary Output 


2426 


Decimal Output 


2438 


Digital to Analog Converters 


2439 


pisplay Drivers 


2463 


Error Checking Circuits 


2467 


Keyboard Encoders 


2468 


Line Circuits 




Drivers 


2469 


Receivers 


2473 


Transceivers 


2476 


Memory and Peripheral Drivers 


2481 


Sense Amplifiers 


2486 


Serial Transmitters-Receivers 


2487 



Detailed Product Information 
provided by: 

Advanced Micro Devices 2601 
American Microsystems, Inc. 2609 
Datel-lntersil 2613 
Harris Semiconductor 2624 
Hybrid Systems, Inc. 2743 
Micro Power Systems 2749 
Motorola Semiconductor 2750 
National Semiconductor 2762 
Signetics 2772 
Siliconix 2779 
Sprague Electric 2843 
Teledyne Semiconductor 2845 
Texas Instruments 2855 
Western Digital 2869 
The manufacturers listed above have provided de- 
tailed information on their latest and most significant 
products. 
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EINFilHRUNG 
INTERFACE - 
SCHALTUNGEN 

Der Master Selection Guide fiir Interfaceschaltungen 
enhalt alle Informationen, die Sie fiir die Erstauswahl 
Ihres Produkts benotigen. Die Bauteile, die in diesem 
Abschnitt erscheinen, sowohl im Selection Guide als 
auch auf den Datenblattern, sind in alien Master In- 
dexes enthalten. Diese Register verweisen auf die 
Seite und Zeile, auf der das entsprechende Bauele- 
ment vorkommt. 

Im Interface-Teil unterscheiden sich die Auswahl- 
Parameter drastisch fiir jede Kategorie; daher hat 
jede ihre eigene Tabelle. Fiir Analog-Digital-Wandler 
gibt es zwei Tabellen: eine fiir Bauteile mit Binar- 
Ausgang und eine weitere fiir Dezimal-Bauteile. 
Einige Produkte in diesem Teil, hauptsachlich Ana- 
log-Digital und Digital-Analog Wandler, konnen hy- 
bride Bauelemente sein. Es werden nur solche 
hybriden Bauteile aufgefiihrt, deren Gehause kom- 
patibel zu ICs sind. 

Dieser Abschnitt wird nicht durch Hinweise auf 
Gehauseformen kompliziert. Die entsprechenden 
Suffixe sind meistens weggelassen. Weitere Informa- 
tion iiber die Suffixe jedes Herstellers erhalten Sie iiber 
das Numerische Typenverzeichnis. Im ganzen Master 
Selection Guide sind alle Bauteile mit militarischem 
Temperaturbereich ( — 55 °C bis 125°C) durch ein 
Kreuz (t) vor dem Namen des Herstellers gekenn- 
zeichnet. Die Namen der Hersteller sind normaler- 
weise ausgeschreiben; einge jedoch sind abgekiirzt. 
Die Abkiirzungen werden auf S. 2612 erklart. 
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INTRODUCTION AUX 
INTERFACES 



Le Guide General de Selection fournit suffisamment de 
renseignements pour permettre des selections initiales 
de produits. Tous les appareils cites dans cette Section, 
a la fois dans la Premier Guide de Selection et dans les 
feuilles de donnees, sont inclus dans tous les index. 
Ces index indiquent a quelle page et a quelle ligne sur 
cette page il a ete fait mention de tel appareil. 

Dans la Section "Interfaces", les parametres de selec- 
tion changent pour chaque categorie, ce qui implique 
un format special pour chacun. Les convertisseurs 
analogues et digitaux ont deux formats : un pour les 
appareils a sortie binaire et un autre pour les unites 
decimales. Certains produits de cette Section, notam- 
ment les convertisseurs d'analogue a digital et de 
digital a analogue, peuvent etre des hybrides. Les 
hybrides enuineres sont ceux qui possedent un boitier 
compatible aux circuits integres. 

Cette Section ne fait pas reference aux types de boitier; 
les suffixes indiquant le type de boitier sont generale- 
ment omis. Pour plus d'information sur les suffixes 
employes par chaque societe, reportez-vous au Guide 
des Numeros de Pieces. Dans tout le Guide General de 
Selection chaque appareil avec selection complete de 
temperatures imposees par I'Armee ( — 55°C a 125°C) 
est indique par le signe (t), juste avant le nom du 
fabricant, Les noms des fabricants sont generalement 
ecrits en entier, certains cependant sont abreges. 
Reportez-vous a la page 2612 pour connaitre la signi- 
fication de ces abreviations. 
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INTRODUCCION A 
ZONA INTERRfEiaAL 

La Gui'a Maestra de Seleccion provee suficiente infor- 
macion para hacer selecciones iniciales de producto. 
Todas las componentes que aparecen en esta seccion, 
ya sea en la gui'a de seleccion inicial o en las paginas 
de datos, estan inclui'das entodos los ostros indices. 
Estas listas de indices los conduce a la pagina y linea 
de aquella pagina donde se encuentra cada 
compon^nte. 

En la seccion de Zona Interfacial la seleccion de para- 
metros difiere drasticamente para cada categoria; de 
tal manera que cada una tiene su propio formato. La 
categona de convertidores analogicos a digitales tiene 
dos f ormatos : uno para componentes de salida binaria 
y otro para unidades decimales. Algunos de los pro- 
ductos en esta seccion, principalmente convertidores 
analogico a digital y digital a analogico, pueden ser 
hibridos; los hibridos en la lista son solo aquellos de 
estilo constructivo compatible con CI*. 

Esta seccion no es complicada por referencias al estilo 
constructivo; los sufijos que denotan estilo construc- 
tivo han sido generalmente omitidos. Para informa- 
cion adicional sobre sufijos de las compani'as, refierase 
a la Guia de Numero de Pieza. A lo largo de la Gui'a 
de Seleccion Maestra, cada intervalo completo de 
temperatura para uso militar (55°C a 125°C) de la 
componente aparece indicada por el signo (t) que 
precede al nombre del fabricante. Los nombres de los 
fabricantes no son generalmente deletreados; sin em- 
bargo, algunos aparecen abreviados y las abrieviaturas 
son explicadas en la pagina 2612 . 
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MASTER SELECTION GUIDE 



INTERFACE-Analog Switches 



ON Analog 
Switch Resistance Signal 
Function Type 25°C.n Range V 



Supply 
Voltage, 

V Device 



ON Analog 
Switch Resistance Signal 
Function Type 25°C,n Range V 



Supply 
Voltage, 

V Device 



Source 



Switches with Drivers 




QDQT pun<i f^n 

oro 1 l/IVlUo 3U 


+ 11 






4" Intorcii 

1 IlllCldll 




± 15 5 


± 15 5 


DfiSDAOA 

UUwUtUA 


-f Slllconlv 

1 ulllwUHIA 










(2779.2813) 








DG5040C 


Siliconix 










(2779.2813) 


75 


±10 


±15,5 


IH5140C 


Intersil 




±11 


±15,5 


HI5040-2 


IHirrls 










(2643.3288) 










Hirris 










(2643.3288) 








IH5040M 


t Intersil 


80 


±10 


±15,5 


IH5040C 


Intersil 


JFET 6 


-5 to 10 


±15 


CAG6 


t Teledyne C 




-5 to 4 


±15.5 


CAG10A 


t Teledyne C 


10 


-5 to 10 


±15 


CAG6-10 


tTeledyneC 




-5 to 4 


±15.5 


C AG IOC 


t Teledyne C 


15 


-10to5 


±15.5 


CAG100 


t Teledyne C 


30 


±5 


±5,5 


CAG10 


t Teledyne C 




±8 


-18,12 


IH5001 


Intersil 


50 


-10to4 


±15.5 


CAG10B 


t Teledyne C 




-10to5 


-15.5 


CAG14 


t Teledyne C 




±8 


- 18,12 


IH5002 


Intersil 




±10 


±15 


2110BE 


t Teledyne C 


60 


±10 


±18.5 


CAG30 


t Teledyne C 


100 


±5 


±15 


2107BE 


t Teledyne C 


PMOS 80-300 


± 10 


—20,10 


TLBIOi 


XI 








TL610M 


tTI 


100-400 


±10 


-20.10 


TL610C 


Tl 


2xSPST CMOS 35 


±10 


±15,5 


IH5048M 


t Intersil 


45 


±10 


±15.5 


IM5048C 


Intersil 


50 


±7.5 


±15.5 


DGM181B 


Intersil 




±10 


±15.5 


DGM182A 


t Intersil 




±11 


±15.5 


IH5141M 


t Intersil 




±15 


± 15 


HI300 


Hirrls 


















UlOfU 

niJU4 


UarrU 

nims 










(9Ma 3987) 








HI381 


Harris 










(2635.3288) 








HI400 










DG300A 


t Siliconix (2779) 








D6300AA 


t Siliconix (2779) 








DG300AB 


Siliconix (2779) 








DG300AC 


Siliconix (2779) 








DG300B 


Siliconix (2779) 








D6300C 


Siliconix (2779) 








DG3Q4A 


tSlllconIx (2779) 








DG304AA 


tSlllconIx (2779) 








DG304AB 


Siliconix (2779) 








DG304AC 


Siliconix (2779) 








DG304B 


Siliconix (2779) 








DG304C 


Siliconix (2779) 








DG381A 


tSlllconIx (2779) 








DG381AA 


tSlllconIx (2779) 








D6381AB 


Siliconix (2779) 








0G381AC 


Sllleottix (2779) 








DG381B 


t Siliconix (2779) 








DG381C 


tSlllconIx (2779) 






±15.5 


HI5048-2 


t Harris (2643) 








HI5Q48-5 


Harris (2643) 








0G5041A 


tSlllcnnIx 










(2779.2813) 








DG5041C 


Siliconix 










(2779.2813) 


70 


±14 


±15 


DG200M 


t Intersil 








IH5200 


t Intersil 










(Continued) 



2xSPST CMOS 70 



20 



30 



40 



50 



±15 



±15 



±10 
±11 



±15,5 



±15.5 



±15 



±15,5 



±10 
±14 
±15 



±15.5 



±15 



±15 



90 ±15 ±15 


AD7592DIB AD (3176) 
AD75g2DIK AD (3176) 


6 -etOlO -18.15 
10 -6 to 10 -18,15 
-7.5 to 15 ±15.5 


CAG27 t Teledyne C 
CAG27-10 tTeledyneC 
DG180A t Intersil 
DG180B Intersil 
DG180A tSlllconIx (2779) 
DG180B Siliconix (2779) 


±10 -18,12 


0Q141A t Intersil 
IH5005 t Intersil 
AH0141 tNatlenal (3344) 
AH0141C National (3344) 

DG141A t Siliconix 


-20,10.5 


DG180A t Intersil 
DG180B Intersil 
DG180A t Siliconix 
DG180B Siliconix 


15 ±7.5 ±15 


DG151A t Intersil 

AH0151 tNaUonal (3344) 

AH0151C Natloaal (3344) 

DG151A t Siliconix 


±8 -18,12 


DG141B Intersil 
DG441A Intersil 
DG141B Siliconix 


20 ±5.5 ±15 


DG151B Intersil 
DG451A Intersil 
DG151B Siliconix 


30 -BtolO -18,15 
-7.5 to 15 ±15.5 


CAG24 t Teledyne C 
DG181A t Intersil 
IH181M t Intersil 
AM181 t National 
DG181A tSlllconIx (2779) 



-12.5 to 10 



-20,10,5 



ADG200A 
HI200-2 



MP200DIA 
DG200A 



DG200AA 



(Cont'd) 
tAD (3176) 
t Harris 

(2624,3287) 
Micro Pwr (401) 
tSlllconIx 

(2779,2784) 
tSlllconIx 

(2779.2784) 



DGM182B 
IH5141C 



Intersil 
Intersil 



DG200 Intersil 
IH200M t Intersil 
IH5041M t Intersil 



HI5041-2 
HI5041-5 



t Harris 
Harris 



(2643) 
(2643) 



IH200C 
IH5041C 



Intersil 
Intersil 



DG200C 
IH5200C 



Intersil 
Intersil 



ADG200B 
ADG200C 
HI200-5 

MP2000IB 
IIIIP200DIC 
DG200AB 

0G200AC 

DG200B 

DG200C 



AD (3176) 
AD (3176) 
Harris 

(2624.3287) 
Micro Pwr (401) 
Micro Pwr (401) 
Siliconix 

(2779.2784) 
Siliconix 

(2779.2784) 
Siliconix 

(2779.2784) 
Siliconix 

(2779.2784) 



DG181A t Intersil 



(Continued) 



60 



70 



80 



90 



100 



110 



DT' means four terminals with a pair of normally open and normally closed contacts. 
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INTERFACE-Analog Switches (Cont'd) 



ON Analog Supply 

Switch Resistance Signal Voltage, 
Function Type 25°C,R Range V V 



ON Analog Supply 

Switch Resistance Signal Voltage, 
Function Type 25°C,n Range V V 



Source 



Switches with Drivers 


(Cont'd) 


2xSPST JFET 30 - 12.5 to 10 

-20,10,5 


(Cont'd) 

IH181M t Intersil 
AM181 t National 
DG181A fSiliconix 


±10 -18,12 


DG133A t Intersil 
IH5003 t Intersil 
IH5006 t Intersil 
AH0133 tNlllOMi (3344) 
AH0133C Natlonil (3344) 
Uu133A T>3""'0niX 


-20 


CDA2-3 t Teledyne C 


35 ±8 -18,12 


DG433A t Intersil 


50 -7.5 to 15 ±15,5 


DG181B Intersil 
IH181C Intersil 
D6181B SllieonIx (2779) 


-lOtolS ±15,5 


AM281 National 


-12.5 to 10 

-20,10,5 


DG181B Intersil 
IH181C Intersil 
DG181B SllieonIx 


-15 to 10 -20,10,5 


AM281 National 


±7.5 ±15 


DG152A t Intersil 

AH015Z tNitlonal (3344) 

AH01SZC Nitlontl (3344) 

DG152A t Siliconix 


±8 -18,12 


DG133B Intersil 
DG133B Siliconix 


±10 -18,12 

— 10, ID 


IH5004 Intersil 
i/Muio 7 leieoyneu 
CAG42 t Teledyne C 
CAG45A tTeledyneC 


75 -7.5 to 15 ± 15,5 
-10 to 15 ±15,5 


AM182 t National 
DG182A t Intersil 
IH182M t Intersil 
DG18ZA t Siliconix (2779) 


- 12.5 to 10 

-20,10,5 


AM 182 t National 


— ic» tn in —90 1fl R 
** 13 lU lU ~tu, IU,3 


nf^1fi9A + Intorcil 
UU lOcn \ illlcioll 

IH182M t Intersil 
AM281 National 
DG182A t Siliconix 


-4- in -4-1*; 


Tl 1R9M + Ti 


±15 ±10 


SW-05B t PMI 
SW-05F PMI 


80 ±8 -18,12 
±10 -18,12 


DG434A Intersil 
DG134A t Intersil 
IH5007 Intersil 

AUm^A 4 Hillniial 
finu 1 04 J niiiDnii 

AH0134C Nitloiil (3344) 

DG134A tSiliconix 


100 -10to15 ±15,5 


DG182B Intersil 
IH182C Intersil 
AM282 National 
DG182B SlllcoDlx (2779) 


-15 to 10 -20.10,5 


DG182B Intersil 
IH182C Intersil 
AM282 National 
DG182B Siliconix 


±5.5 ±15 


DG452A Intersil 
DG152B Siliconix / 


±8 -18,12 


DG134B Intersil 
DG134B Siliconix 


±10 ±15,5 


TL182C Tl 
TL182I Tl 

(Continued) 



2XSPST JFET 



300 



-7.5 to 15 ±15,5 



PMOS 50 

75-200 



±15 ±15 
-5 to 10 ±15,5 
±10 -20,10,5 



75-250 



-5 to 10 ±15,5 
±10 -20,10,5 



100-450 ± 10 



-20,10,5 



4xSPST Common Output 

PMOS 100-450 ±10 



-20,10 
-20,10,5 



150-450 ± 10 



-20,10,5 



150-500 ±10 



-20,10,5 



200-600 ±10 



-20,10,5 



4xSPST Var. Comb, of Normally On/Off, with Disable 
FET 85 ±10 ±15 . 



20 



4xSPST Various Combinations of Normally On/Off 
FET 80* ±10 ±15 



85 



±10 



±15 



100 



±10 



±15 



JFET 100 
200 



±10 
±10 



-18,15 
±15,0 



30 



250 



±10 



±15,0 



PMOS 200-600 



-20,10,5 



4xSPST CMOS 50 



±15 



±15 



40 



75 



±11 



±15.5 



80 



±10 



±15 



50 



±15,5 



±14 
±15 



±15 



±15 



90 



±15 



±15 



60 



DG281A 
DG281B 



(Cont'd) 
tSllltgnlx (2779) 
SIIICOBlx (2779) 



HI401 Harris 
DGM111A tSiliconix 
DGM111A tSiliconbc 



DGM111B 
DGM111B 



Siliconix 
Siliconix 



DG111 
DG112 



t Intersil 
t Intersil 



DG116 
DG118 



t Intersil 
t Intersil 



DG172A tSiliconU 



DG172B 



Siliconix 



DG172C 



Siliconix 



SW03B 
SW03F 
SW04B 
SW04F 
SW06 



tPMI 
PMI 

tPMI 
PMI 
PMI 



SW-201B 
SW-202B 



PMI 
PMI 



SW01B 
SW01F 
SW02B 
SW02F 



tPMI 
PMI 

tPMI 
PMI 



SW-201F 
SW-202F 



PMI 
PMI 



CAG48A 
LF11Z01 
LF11202 
LF11331 
LF11332 
LF11333 



t Teledyne C 

tNiUanal 

tNaUoaal 

tNatltnal 

tNatlaial 

tWaUeaal 



(3318) 
(3318) 
(3318) 
(3318) 
(3318) 



LF13201 
LF13202 
LF13331 
LF13332 
LF13333 



Natlanal 
NaUaial 
Natisnal 
NaUenal 
Nitiual 



(3318) 
(3318) 
(3318) 
(3318) 
(3318) 



AH001S 
AH0015C 



tNaUaul 
Natloial 



(3344) 
(3344) 



HI201H8-2 tHarrIa 



HI201HS-5 Harris 



(2626,3287) 

I 

(2626.3287) 



IH201M 
IH202M 
IH5052M 
1H5053M 



t Intersil 
t Intersil 
t Intersil 
t Intersil 



MP201DIA 
MP201DIB 



fMltroPwr (401) 
Micro Pwr (401) 



IH201C 
IH202C 
IH5052C 
IH5053C 



Intersil 
Intersil 
Intersil 
Intersil 



DG201M 
IH5201M 



t Intersil 
t Intersil 



ADGZ01A 
HI201-2 



fAD 
tHirrIa 



(3176) 
(2626.3287) 



AD7590DIB 
AD759QDIK 
AD7S91DIB 
AD7591DIK 



AD 
AD 
AD 
AD 



(3176) 
(3176) 
(3176) 
(3176) 

(Continued) 



70 



90 



100 



110 



120 



t Military Temperature Range (-55° to 125°C) 

2416 



* Typical Value 

Bald faca indlcatu aidlUaaal data Is provldad n tba page lolad. 
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MASTER SELECTION GUIDE 



INTERFACE-Analog Switches (Cont'd) 



ON Analog 
Switch Resistance Signal 



Supply 
Voltage, 



Function Type 25°C,n Range V 


V 


Device 


Source 


Switches with Drivers 


(Cont'd) 


4xSPST CMOS 90 ±15 


±15 




(Cont'd) 






DG221A 


tSlllconix (2794) 






DG221C 


Slllconix (2794) 


100 ± 14 


±15 


DG201C 


Intersil 






IH5201C 


Intersil 


±15 


±15 


AD7510DIJ 


AD (3176) 






AD7510DIK 


AD (3176) 






A07510DIS 


tAD (3176) 






AD7511DIJ 


AD (3176) 






AD7511DIK 


AD (3176) 






nu 19 1 1 liio 


1 nu \o 1 luj 






AD7511DIT 


fAD (3176) 






inR7niR 

nuu^u 1 D 


AD ni7fit 














HI201-5 


Hirrls 








\LOLO,QLOIf 






MP7510DIJ 


Micro Pwr (401) 






MP7510DIK 


Micro Pwr (401) 






MP7510DIS 


t Micro Pwr (401) 






RflP7511DIJ 


Micro Pwr (401) 






MP7511DIK 


Micro Pwr (401) 






MP7511DIS 


t Micro Pwr (401) 






HP7R1 1 niT 


J hllCl rwr ytU 1 1 






UUOUOA 


J OIllGDOlA 








(977(1 97Qfl\ 






ncqnRP 


C|||ennl( 

OIIIUUIIIA 














UUOUSIA 


+ Cillpnnly 

1 OlllwUlllA 








(2779,2800) 






DG30gC 


Slllconix 








(2779.2800) 


17*; -t. m 


-t- 1R 


nR9ni& 


1 OUIGuniA 








/977Q 97RR\ 






nR9ni At 

UU£U lAA 


-I'QIIIpnnlv 








/977Q 9770 97flft) 






UuCvcn 


4>CIIIf>nnlv 
lOlMCOniA 








/9770 97flQ\ 






nR9n9R 
uucliCo 


OMIGOIIIa 








(2779.2788) 






DG211C 


Slllconix 








(2779.2790) 






DGZ12C 


Slllconix 








(2779.2792) 


200 ± 15 


±15 


0G201AB 


tSlllconix 








(2779,2786) 






DG201AC 


tSlllconix 








(2779.2786) 






DG201B 


Slllconix 








(2779,2786) 






DG2G1C 


Slllconix 








(2779.2786) 






DG20ZC 


Slllconix 








(2779.2788) 


280 ±7.5 


±7.5 


F4066BC 


Fairchild 






F4066BM 


t Fairchild 






HD14066B 


Hitachi 






MC14066BA f Motorola 






MC14066BC 


Motorola 






CD4066BC 


Natlonii (3318) 






C04066BM 


tNatlonai (3318) 






CD4066A 


tRCA (748) 






CD4066AE 


RCA (748) 






CD4066B 


tRCA (748) 






CD4066BE 


RCA (748) 






HCC4066B 


fSGS 






HCF4066B 


SGS 






N4066A 


Signetics 






883/4066B 


fSSS 






SCL4066B 


SSS 






TC4066B 


Toshiba 








(Continued) 



ON Analog 
Switch Resistance Signal 
Function Type 25°C,n Range V 



Supply 
Voltage, 

V Device 



4xSPST CMOS 



20 



30 



40 



50 



400 



±7.5 



±7.5 



800 



:7.5 



±7.5 



850 



inverted Control ±7.5 
±7.5 



±7.5 ±7.5 



DMOS 70 



±7.5 



±15 



±10 
±15 



±15 



±15 



FET 100 



±10 



±15 



JFET 10 
30 



±10 , 
±7.5 



-18.2.8 
±15.5 



50 



-10 to 5 -15,5 
±10 ±18.-7 



±10 



•18,5 



±10 



±15,5 



5xSPST Common Output 

PMOS 100-450 



±10 



-20,10 



-20,10,5 



125-500 ±10 



■20,10 



-20.10,5 



SPOT for D/A 

NPN-PNP 



OtO-10 -15 
10 10 



-15,5 
±15 



(Cont'd) 



HD14016B Hitachi 

MC14016BA t Motorola 
MC14016BC Motorola 

883/4016B t SSS 
SCL4016B SSS 

CM4016A t Solitron 
CM4016AE Solitron 
TC4016B Toshiba 



F4016C 
F4016M 



Fairchild 
t Fairchild 



883/4416B t SSS 
SCL4416B SSS 



CD4016BC 

CD4016BM 

CD4016A 

CD4016AE 

CD4016B 

CD4016BE 

HCC4016B 

HCF4016B 

CM4016A 

CM4016AE 

CM4116A 

CM4116AE 



Nitlonii 
tNtUonii 
tRCA 

RCA 
tRCA 

RCA 
fSGS 

SGS 
t Solitron 

Solitron 
t Solitron 

Solitron 



(3318) 
(3318) 
(748) 
(748) 
(748) 
(748) 



SD5001 
SD5002 



Siiiconix (2824) 
Slllconix (2824) 



SD5000 



Slllconix (2824) 



SDS200 



Slllconix (2824) 



SW201B 
SW201F 
SW202B 
SW202F 



tPMI 
PMI 

tPMI 
PMI 



CAM604A 
AM 193 



t Teledyne 
National 



CAG49 
CAG50 



t Teledyne C 
t Teledyne C 



CAG49 t Teledyne C 



SW7510A 
SW7510B 
SW7510E 
SW7510F 
SW7511A 
SW7511B 
SW7511E 
SW7511F 



tPMl 
tPMI 
PMI 
PMI 
tPMl 
tPMI 
PMI 
PMI 



AM 194 



National 



DG123 
D6123A 



t Intersil 
t Slllconix 



DG125 
DG125A 



t Intersil 
t Siiiconix 



DG123B 
DG123B 



Intersil 
Siiiconix 



DG125B 
DG125B 



Intersil 
Siiiconix 



CDA1-3 
CDA4A 



t Teledyne C 
t Teledyne 



CDA23 
CDA6 



t Teledyne C 
t Teledyne C 



60 



70 



(D 
(0 



80 



90 



100 



110 



DT' means four terminals with a pair of normally open and normally closed contacts. 
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CD 
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CO 



INTERFACE-Analog Switches 


(Cont'd) 




ON Analog 


Supply 








Switch Resistance Signal 


Voltage, 








Function Type 25°C,n Range V 


V 


Device 


Source 




Switches with Drivers 


(Cont'd) 


drUI UMUo OO X 1U 


± 15,5 


InOUOUM 


t Intersil 




-t- in 

nO ± lU 


.4. It; 

± 10,0 




Intersil 




50 ±11 


±15.5 


iH5142M 


t Intersil 




±15 


±15 


HI301 


Harris 










(2630.3287) 






HI305 


Hirrls 










(2630.3287) 






HI387 


Harris 










(2635.3288) 






UG301A 


tSlllconIx 


(2779) 






DG301AA 


tSIIICOBlX 


(2779) 






DG301AB 


SIIICODiX 


(2779) 






UuoUIAL 


Sillconix 


(2779) 






DG301B 


Slliconix 


(2779) 






DG301C 


Sllleonix 


(2779) 






0G305A 


t Slliconix 


(2779) 






D6305AA 


t Sllleonix 


(2779) 






uuwiiunD 


Slliconix 


(2779) 






DG305AC 


Slliconix 


(2779) 






DG305B 


Sllleonix 


(2779) 






DG305C 


Sllleonix 


(2779) 






DG387A 


t Sllleonix 


(2779) 






DG387AA 


t Sllleonix 


(2779) 






DG387AB 


Slliconix 


(2779) 






DG3o7AC 


Slliconix 


(2779) 






DG387B 


Sllleonix 


(2779) 






DG387C 


Sllleonix 


(2779) 




±15,5 


HI5050-2 


t Harris 


(2643) 






HI505Q-S 


Harris 


(2643) 






npcnioa 

Dua04ZA 


t Sllleonix 










(2779.2813) 






DG504ZC 


Siileooix 










(2779.2813) 


75 ± 10 


±15,5 


lno142C 


Intersil 




± 11 


± 15,5 


lno042M 


t Intersil 




±15 


±15,5 


HI5042-2 


t Harris 


(2643) 






uicnjo c 

nl304Z-a 


Harris 


(2643) 


80 ±10 


±15,5 


IH5042C 


Intersil 




JFET 6 -5 to 10 


±15 


CAG7 


t Teledyne C 




10 -5 to 10 


±15 


CAG7-10 


t Teledyne C 




-7.5 to 15 


±15,5 


0G186A 


t Intersil 








DG186B 


Intersil 








DG186A 


t Slliconix 


(2779) 






DG186B 


Slliconix 


(2779) 


-12.5 to 10 












-20.10,5 


DG186A 


t Intersil 








DG186B 


Intersil 








UU lOOn 


t Slliconix 








Uu lOOD 


Slliconix 




-1- in 

± lU 


± 10.1c 


Uu 14qA 


t Intersil 








AUniJR 
<UIU14D 


fNaUonal 


(3344) 








NaUonal 


(3344) 






Uu 14DA 


Slliconix 




15 ±7.5 


± 15 


DG161A 


t Intersil 








AH0161 


tMatlonal 


(3344) 






AH0161C 


National 


(3344) 






DG161A 


Slliconix 




±8 


±18.12 


DG146B 


Intersil 








DG446A 


Intersil 








0G146B 


Sillconix 




20 ±5.5 


±15 


DG461A 


Intersil 








DG161B 


Slliconix 




30 -7.5 to 15 


±15.5 


DG187A 


t Intersil 








IH187M 


t Intersil 








AM187 


t National 








DG187A 


t Sllleonix 


(2779) 








(Continued) 



Line 


Switch 
Function Type 


ON 

Resistance 
25"'C,0 


Analog 
Signal 
Range V 


Supply 
Voltage, 
V 


Device 


Source 




Line 




orUI Jrci 


30 


- 12.5 to 10 


-20.10.5 


DG187A 
IH187M 
AM187 
DG187A 


t Intersil 
t Intersil 
t National 
t Sillconix 


[iiOni 0) 










±10 


±18.12 


DG144A 
AH0144 
AH0144C 

DG144A 


t Intersil 
t National 
National 

t Slliconix 


(3344) 
(3344) 








35 


±8 


±8,12 


DG444A 


Intersil 






10 




50 


-7.5 to 15 


±15,5 


DG187B 
IH187C 
DG187B 


Intersil 
Intersil 
Sillconix 


(2779) 


70 








-10 to 15 


±15,5 


AM287 


National 












- 12.5 to 10 


-20,10,5 


DG187B 
IH187C 
DG187B 


Intersil 
Intersil 
Slliconix 












-15 to 10 


-20.10,5 


AM287 


National 






20 






±7.5 


±15 


DG162A 
AHG162 
AH0162C 

DG162A 


t Intersil 
t National 
National 

t Slliconix 


(3344) 
(3344) 


80 








±8 


±15 
±18,12 


2126BG 
DG144B 
DG144B 


t Teledyne C 
Intersil 
Slliconix 










75 


-7.5 to 15 
-10 to 15 


±15,5 
±15,5 


AM 188 
DG188A 
IH188M 
DG188A 


t National 
t Intersil 
t Intersil 
t Slliconix 


(2779) 










- 12.5 to 10 


-20,10,5 


AM 188 


t National 






30 






- 15 to 10 


-20,10.5 


DG188A 
IH188M 
DG188A 


t Intersil 
t Intersil 
t Sillconix 




90 








± 10 


±15,5 


Tl 1RRM 

1 1_ loom 


+ Tl 
1 ' 1 










80 


±8 
±10 


±18,12 
-18,12 


DG443A 

DG143 

AH0143 

nnu itwu 

DG143A 


Intersil 
t Intersil 
t National 

t Slliconix 


(3344) 




40 




100 


-10 to 15 


±15,5 


DG188B 
IH188C 
AM288 
0G188B 


Intersil 
Intersil 
National 
Sllleonix 


(2779) 


100 






-15 to 10 


-20,10,5 


DG188B 
IH188C 
AM288 
DG188B 


Intersil 
Intersil 
National 
Sillconix 












±5.5 


±15 


DG162B 


Sillconix 












±8 


±15 


DG462A 


Intersil 












±10 


-18,12 
±15 


DG143B 
AH2114 


Sillconix 
t National 


(3344) 


110 


50 








±15,5 


TL188C 
TL188I 


Tl 
Tl 








125 


±10 


±15 


AH2114C 


National 


(3344) 








300 


-7.5 to 15 


±15,5 


DG287A 
DG287B 


t Sillconix 
Sillconix 


(2779) 
(2779) 






NPN-PNP 

10 


±10 


- 15,5 


CDA23 


t Teledyne C 








PMOS 


100-400 


±10 


-20,10 


TL604I 
TL604M 


Tl 
tTl 










200-600 


±10 


-20,10 


TL604C 


Tl 






60 


SPOT JFET 
PMOS 


50 

100-400 


-10to5 
±10 


-15,5 
-20.10 


CDA18 
SI3002A 


t Teledyne G 
t Slliconix 

(Continued) 


120 



t Military Temperature Range (-55° to 125°C) 

2418 



Bold 



* Typical Value 
laco indlcatss additional data Is provided on tbs page notad. 
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MASTER SELECTION GUIDE 



INTERFACE-Analog Switches (Cont'd) 



ON 


Analog 


Supply 






Switch Resistance 


Signal 


Voltage, 






Function Type 25°C. 


Range V 


V 


Device 


Source 


Switches with Drivers 


(Cont'd) 


<ipnT PMn<? inn-inn 


± 10 


— 20 10 












OiOUU£D 


Siliconix 








1 LDUll 


Tl 

1 1 








TL601M 


tTI 








TL607I 


Tl 








TL607M 


tTI 


200* 


±10 


-20.10 


SH3002C 


Fairchlld 








SH3002M 


t Fairchiid 


200-600 


± 10 


-20,10 


TL601C 


71 








TL607C 




2xSPDT ' 










CMOS 35 


±10 


± 15,5 


IM5051M 


t Intersil 


45 


± 10 


± 15,5 


IHoUslU 


Intersil 


50 


±11 


±15,5 


IH5143M 


t Intersil 




±15 


±15 


HI3Q3 


Harris 










(2630.3288) 








HI307 


Hirrls 










(2630.3288) 








HI390 


Harris 










iOCOK OODDV 
(£DOU.O£00) 








0G303A 


tSlllconIx (2780) 








DG303AA 


tSlllconlx (2780) 








DG303AB 


Siliconix (2780) 








UboUJAb 


ci!ii>nMiv tomtn 
olllCORIX [cIqv) 








DG303B 


Siliconix (2780) 








DG303C 


Siliconix (2780) 








UtlwUf A 


'fSllleiinlY l97Hn\ 








UUJUIAA 


4'^llleniil« (91R[\\ 








UbOU/no 


ouiconix (£/oU) 








DG907Ab 


siliconix (Z/oD) 








DG307B 


Siliconix (2780) 








DG307C 


Siliconix (2780) 








DG390A 


tSlllconIx (2780) 








DGSgOAA 


tSlliconix (2780) 








DGSgOAB 


Siliconix (2780) 








DG390AC 


Siliconix (2780) 








DG390B 


Siliconix (2780) 








UbdilUb 


oiiiconix (c/DU) 






±15,5 


HI5051-2 


t Harris 










(Zd43,3ZoB) 








HI5051-5 


Harris. 










(ZD4J.0£OO) 








DG243A 


tSlliconix 










(2780.2796) 








DG243C 


Siliconix 










(2780.2796) 








DG5043A 


tSlliconix 










(2780.2813) 








DGS043C 


SHieonIx 










(2780.2813) 


75 


±10 


±15,5 


1H5143C 


Intersil 




±11 


±15,5 


IH5043M 


t Intersil 




±15 


±15,5 


HI5043-2 


t Harris 










(2643.3288) 








HIS043-S 


Harris 










(2643.3288) 


80 


±10 


±15,5 


IH5043C 


Intersil 


100 


±15 


±15 


A07512DIJ 


AD (3176) 








AB7512DIK 


AO (3176) 








AD7S12DIS 


tAD (3176) 








AD7512DIT 


tAD (3176) 








MP7512DIJ 


IWIcro Pwr (401) 








MP7S12DIK 


Micro Pwr (401) 








MP7512BIS 


t Micro Pwr (401) 








MP7512DIT 


t Micro Pwr (401) 


JFET 10 


-7.5 to 15 


±15,5 


D6189A 


t Intersil 










(Continued) 








DT< means four terminals with a pair 


«IC MASTER 


1983 









ON Analog Supply 

Switch Resistance Signal Voltage, 
Function Type 25''C, fl Range V V 



2xSPDT ' 



JFET 10 



-7.5 to 15 ±15,5 



-12.5 to 15 



-20,15,5 



30 



-7.5 to 15 ±15,5 



-12 to 15 -20,15,5 



50 



-7.5 to 15 ±15,5 
-10 to 15 ±15,5 



-12.5 to 15 



-20,10,5 



-15 to 10 -20,10,5 



20 



75 



-7.5 to 15 ± 15,5 
-10 to 15 ±15,5 



-12.5 to 15 



-20,10,5 



-15 to 10 -20,10,5 



30 



100 



-10 to 15 ±15,5 



-15 to 10 -20,10,5 



125 



±10 



:15,5 



150 



±10 



±15,5 



300 



-7.5 to 15 ±15,5 



PNP 10 



±10 



±15 



3xSPDT CiWOS 280 



±7.5 



±7.5 



40 



50 



4xSPDT for D/A (current switch) 

NPN - -10 to -3 ±15 



DG189B 
DG189A 
DG189B 



(Cont'd) 

Intersil 
tSlliconix (2780) 
Siliconix (2780) 



DG189A 
D6189B 
DG189A 
DG189B 



t Intersil 
Intersil 

t Siliconix 
Siliconix 



DG190A 
DG190B 
iHISOM 
AM 190 
DG190A 



t Intersil 
Intersil 
t Intersil 
t National 

tSiilconlx (2780) 



DG190A 
DG190B 
iH190M 
AM 190 
DG190A 



t Intersil 
Intersil 
t Intersil 
t National 
t Siliconix 



DGigOB 

AM290 



Siliconix (2780) 

National 



DG190B 



Siliconix 



AM290 



National 



AM191 t National 

DG191A t Intersil 

iH191M t Intersil 

DG191A tSlliconix (2780) 



AM 191 t National 



DG191A t Intersil 
IH191M t Intersil 
DG191A t Siliconix 



D6191B Intersil 

IH191C Intersil 

AM291 National 

DG191B Siliconix (2780) 



0G191B Intersil 

iH191C Intersil 

AM291 National 

DG191B Siliconix 



TL191M 



tTI 



TL191C 
TL191I 



DG290A 
002908 



tSiilconlx 
Siliconix 



(2780) 
(2780) 



CDA29A t TeledyneC 



F4053BC 

F4053BM 

HD14053B 

MC14053BA 

MC14053BC 

C04053BC 

CD4053BM 

CD4053B 

CD4053BE 

HCC4053B 

HCF4053B 

883/4053B 

SCL4053B 

CM4053A 

CM4053AE 

TC4053B 



Fairchlld 
t Fairchiid 

Hitachi 
t Motorola 

Motorola 

Nailonat 
t National 
tRCA 

RCA 
tSGS 

S6S 

tsss 

SSS 
t Solitron 
Soiitron 
Toshiba 



(3318) 
(3318) 
(748) 
(748) 



ULN-2140A Sprague 
ULS-2140H t Sprague 



60 



70 



Q) 

O 
C 

o 
o 

Q) 

CO 
i_ 

(D 
-t— • 
C/3 
CO 



80 



90 



100 



110 



of normally open and normally closed contacts. 



2419 



IC MASTER 



INTERFACE-Analog Switches (Cont'd) 



ON Aoatog Supply 

Switch Resistance Signal Voltage, 
Function Type 25°C,n Range V V 



Source 



ON Analog 
Switch Resistance Signal 
Function Type 25°C,n Range V 



Supply 
Voltage, 

V Device 



CD 

'd 
O 

c 
o 

o 
CO 

i— 



.(/) 
CO 



Switches with Drivers 


(Cont'd) 


4xSPDT for D/A 












CMOS 100 


0.1 


8 


AD7519J 


AD 




4xSPDT CMOS — 




8 


MC14551BA t Motorola 










MC14551BC 


Motorola 




JFET 35 


±10 


-15,5 


HCS310 


HyComp 




NMOS - 


- 


8 


DG515A 


t Siliconix 










DG515B 


Siliconix 












Siliconix 




PNP 7 


Oto-10 


-15 


CDA11-S12 


Teledyne C 




10 


to -10 


-15 


l/UMI 1 


Teledyne C 




lOxSPDT (or D/A 












NMOS — 




e 


UU J iDn 


t Siliconix 










UUU lOD 


Siliconix 










DG516C 


Siliconix 




DPST CMOS 50 


±15 


±15 


ini0o4M 


t Siliconix 


(2780) 








lftl004AD 


Siliconix 


(2780) 








Dfi384AC 


Siliconix 


(2780) 


75 


±11 


±15,5 




t Intersil 










IH5144C 


Intersil 










IH5144M 


t Intersil 










DS5044A 


t Siliconix 












(2780.2813) 








D65044C 


Siliconix 












(2780,2813) 




±15 


±15,5 


HI5044-2 


tHirrls 


(2643) 








HIS044-5 


Harris 


(2843) 


80 


±10 


±15,5 


IH5044C 


Intersil 










IH5044M 


t Intersil 




PMOS 200 


±10 


±12 


SHj003C 


Fairchlld 










SHoOOjM 


t Falrchild 




2xOPST Cotrimon Output 












PMOS 100-450 


±10 


-20,10,5 


DGM122A 


t Siliconix 




125-500 


±10 


-20,10,5 


DGM122B 


Siliconix 






+ 10 


—20 10 5 


AH0019 


tNitlonil 


(3344) 








AHOOigC 


NlliOMi 


(3344) 


2xDPST Three Control Input 












CMOS 200 


±15 


±15,5 


HI1800A-5 


Harris 




2xDPST CMOS 35 


±10 


±15,5 




t Intersil 




45 


±10 


±15,5 




Intersil 




50 


±11 


±15,5 


IH5145M 


t Intersil 






±15 


±15 


H1302 


Harris 












(2630,3288) 








HI300 


Harris 












(2630.3288) 








HI384 


Harris 












(2635.3288) 








DG302A 


t Siliconix 


(2780) 








DG302AA 


t Siliconix 


(2780) 








D6302AB 


Siliconix 


(2780) 








DG302AC 


Siliconix 


(2780) 








DG302B 


SllleoDix 


(2780) 








DG302C 


Siliconix 


(2780) 








DG306A 


t Siliconix 


(2780) 








DG3Q6AA 


t Siliconix 


(2780) 








06306AB 


Siliconix 


(2780) 








DG306AC 


Siliconix 


(2780) 








DG306B 


Siliconix 


(2780) 








D0306C 


Siliconix 


(2780) 








DG384A 


t Siliconix 


(2780) 








D6384B 


Siliconix 


(2780) 








DG384C 


Siliconix 


(2780) 






±15,5 


HIS04g-2 


t Harris 


(2S43) 








HI5049-5 


Harris 


(2843) 








D65045A 


t Siliconix 












(2780.2813) 








DGS04'5C 


Siliconix 












(2780.2813) 










(Continued) 



2xDPST CMOS 



75 



80 



JFET 10 



20 



30 



40 



50 



±10 ±15,5 
±11 ±15,5 



±15 ± 15,5 



±10 ± 15,5 



-7.5 to 15 ±15,5 



-12.5 to 10 







-20,10,5 


DG183A 
DG183B 
DG183A 
06183B 


t Intersil 
Intersil 

t Siliconix 
Siliconix 






±10 


-18,12 


DG140A 
AH0140 
AH0140C 

DG140A 


t Intersil 
t National 
National 

t Siliconix 


(3344) 
(3344) 


15 


±7.5 


±15 


DG153A 
AH0153 
AH0153C 

DG153A 


t Intersil 
t National 
National 

t Siliconix 


(3344) 
(3344) 




±8 


-18,12 


DG440A 
DG140B 


Intersil 
Siliconix 




20 


±5.5 


±15 


DG153B 
DG453A 
DG153B 


Intersil 
Intersil 
Siliconix 




30 


-7.5 to 15 


±15,5 


DG184A 
IH184M 
AM184 
DG184A 


t Intersil 
t Intersil 
t National 
t Siliconix 


(2780) 



-12.5 to 10 



-20,10,5 


DG184A t Intersil 
IH184M t Intersil 
AM 184 . t National 
DG184A t Siliconix 


±10 -18,12 


DG129A t Intersil 

AH0129 tNttlonal (3343) 

AH0129C National (3343) 

DG129A t Siliconix 


35 ±8 -18,12 


DG429A Intersil 


50 -7.5 to 15 ±15,5 


DG184B Intersil 
IH184C Intersil 
DG184B Siliconix (2780) 


-10 to 15 ±15,5 


AM284 National 


-12.5 to 15 

-20,10,5 


DG184B Intersil 
IH184C Intersil 
DG184B Siliconix 


-15 to 10 -20.10,5 


AM2&4 National 


±7.5 ±15 


DG154A t Intersil 
AH0154 t National 
AH0154C National 
DG154A t Siliconix 


±8 -18,12 


DG129B Siliconix 


60 ±10 -18,15 


CS4R101A t Teledyne C 


75 -7.5 to 15 ±15,5 
-10 to 15 ±15,5 


AM 185 t National 
DG185A t Intersil 
IH185M t Intersil 
DG185A t Siliconix (2780) 


-12.5 to 10 

-20,10.5 


AM 185 t National 


-15 to 10 -20.10,5 


DG185A t Intersil 

(Continued) 



(Cont'd) 



iH5145C Intersil 
IH5045M t Intersil 



HIS045-2 t Harris 



HI504S-S Harris 



(2643.3288) 

t 

(2643.3288) 



IH5045C 



Intersil 



DG183A t Intersil 

DG183B Intersil 

DG183A t Siliconix (2780) 

DG183B Siliconix (2780) 



t Military Temperature Range (-55° to 125°C) 

2420 



* Typical Value 

Mi taw Indteatas additional data la provided on tko pago nolod. 
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MASTER SELECTION GUIDE 



INTERFACE-Analog Switches (Cont'd) 



ON 

Switch Resistance 
Function Type 25°C, tl 


Analog 
Signal 
Range V 


Supply 
Voltage. 
V 


Device 


Source 




Line 


ON 

Switch Resistance 
Function Type 2S'C, a 


Analog 
Signal 
Range V 


Supply 
Voltage, 
V 


Device 


Source 




Line 


Switches with Drivers 






(Cont'd) 




DPDT ' JFET 100 


±5.5 


±15 






(Cont'd) 
























DG464A 
DG164B 


Intersil 
Siliconix 






2xDPST JFET 75 


-15 to 10 


-20.10,5 


IH18SM 
DG185A 


t Intersil 
t Siliconix 


(Cont'd) 


























±10 


-18.12 


DG142B 


Siliconix 
















DPDT PMOS 200-600 


±10 


-20,10.5 


AHOOM 
AH0014C 


t National 
Naiionai 


(3344) 
(3344) 




80 


±8 
±10 


-18,12 
- 18.12 


DG426A 
DG126A 
AH0126 
AH0126C 


Intersil 
t Intersil 
t Natlonil 

Il9llnn«l 

nllioiill 










(3344) 




2xDPDT with Followers 


TDA1028 


Signetics 












DG126A 


■j" Siliconix 




2xDPDT PMOS 150-1000 


OtO-18 


-(5-21) 


TDA1195 


Siemens 






100 


-10 to 15 


±15,5 


DG185B 
IH185C 


Intersil 
Intersil 






DP4T with Followers 






TDA1029 


Signetics 




70 








AM285 
DG18SB 


National 
Siliconix 


(2780) 


10 


4PDTfor D/A 

PNP 10 


±10 


±15.5 


CDA28A 


t Teledyne C 








- 15 to 10 


-20,10,5 


DG185B 
IH185C 
AM285 
DG185B 


Intersil 
Intersil 
National 
Siliconix 
















4PST CMOS 50 


±15 


±15,5 


HiS047A-2 
HI5047A-5 


t Harris 
Harris 


(2643) 
(2643) 














75 


±11 


±15,5 


IH5047M 


t Intersil 








±5.5 


±15 


DG154B 
DG454A 
DG154B 


Intersil 
. Intersil 
Siliconix 








±15 


±15,5 


HI5047.? 

1113114 f-u 


t Harris 
Harris 


(2643) 














80 


±10 


±15,5 


IH5047C 


Intersil 








±8 


-18,12 


DG126B 


Siliconix 






Switches without Drivers 










125 


±10 


±15,5 


TL185M 


tTI 




20 










150 


±10 


±15,5 


TL185C 
TL185I 


71 
Tl 






SPST JFET 30 


±10 

± 13 




AM 1000 
AM1001 


t National 
t National 






300 


-7.5 to 15 


±15,5 


DG284A 
DG284B 


t Siliconix 
Siliconix 


(2780) 
(27B0) 




100 


Oto(Drive-4) 




IH5037C 


Intersil 




80 


3xDPST Common Output 

PMOS 100-450 




















IH5037M 


t Intersil 






±10 


-20,10 
-20.10.5 


DG120 
DG121 


t Intersil 
t Intersil 








±0.2 




IH5021C 
IH5021M 


t Intersil 
t Intersil 






DPDT with followers 






TDA1527 


Signetics 












IH5023C 
IH5023M 


Intersil 
t Intersil 






UrUI LMUo OU 


± 10 


±15.5 


HI5046A-2 


f Hirris 


(2643) 






±10 




AM1002 


t National 












HI5046A-5 


Harris 


(Z643) 




150 


0ta(Drive-4) 












/O 


± 1 1 

±15 


±15,5 
±15,5 


IH5046M 
HI5046-2 


f Intersil 
f Hirrls 


(2643) 


30 






IH5038C 
IH5038M 


Intersil 
t Intersil 












HI5046-5 


Harris 


(2643) 






±0.2 




IH5022C 


Intersil 






on 

(Hi 


± lU 


±15,5 


IH5046C 


Intersil . 












IH5022M 


t Intersil 




90 


JFET 10 


±10 


-18,12 


DG145A 
AH0145 


t Intersil 
t National 

Hallnnat 

naiionai 


(3344) 










IH5024C 
IH5024M 


Intersil 
t Intersil 












AH014SC 




2xSPST Cominon Output 




















DG145A 


f Siliconix 






JFET 100 


Oto(Drive-4) 












10 


-4-7 1? 

± 1.0 


±15 


DG163A 
AH0163 


f Intersil 
t National 
National 


(3344) 
(3344) 










IH5035C 
IH5035M 


Intersil 
t Intersil 












AH0163C 


40 




±0.2 




IH5019C 


Intersil 












DG163A 


t Siliconix 












IH5019M 


t Intersil 








±0 


-18.12 


DG445A 
DG145B 


Intersil 
Siliconix 






150 


Oto(Drive-4) 




IH5034C 


Intersil 






20 


±5.5 


±15 


DG163B 


Intersil 












IH5034M 


t Intersil 






DG463A 
DG163B 


Intersil . 
Siliconix 








±0.2 




IH5018C 
IH5018M 


Intersil 
t Intersil 




100 




± lu 


-18,12 


DG139A 
AH0139 
AH0139C 


X IntDrcIl 

J iniersii 
jHaiionai 
National 


(3344) 




2xSPST JFET 100 


to (Drive-4) 




IH5033C 
IH5033M 


Intersil 
t Intersil 












DG139A 


t Siliconix 




50 




±0.2 




IH5017C 


Intersil 






35 


±8 


-18,12 


DG43gA 


Intersil 


t 








IH5017M 


t Intersil 






50 


±7.5 


±15 


DG164A 
AH0164 
AH0164C 


t Intersil 
tNaUonal 
Nalloial 


(3344) 
(3344) 




150 


to (Drive-4) 




IH5036C 
IH5036M 


Intersil 
t Intersil 












DG164A 


t Siliconix 








±0.2 




IH5020C 


Intersil 








±8 


- 18,12 


DG139B 


Siliconix 










IH5020M 


t Intersil 






80 


±8 


- 18,12 


DG442A 


Intersil 






3xSPST Comnwn Output 
















±10 


- 18.12 


DQ142A 
AH0142 
AH0142C 


t Intersil 
t National 
National 


(3344) 
(3344) 


60 


JFET 100 


Oto(Drlve-4) 




IH5029C 
IH5029M 


Intersil 
t Intersil 




110 








DG142A 


t Siliconix 








±0.2 




IH5013C 


Intersil 






100 


±5.5 


±15 


DG164B 


Intersil 










IH5013M 


t Intersil 














(Continued) 












(Continued) 





DP means four terminals with a pair of normally open and normally closed contacts. 
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IC MASTER 



INTERFACE-Analog Switches (Cont'd) 



ON Analog Supply 








Switch Resistance Signal Voltage, 








Function Type 25°C,Q Range V V 


Device 


Source 




Une 


4xSPST JFET 150 






(Cont'd) 




±0.2 


IM5012C 


Intersil 








IH5012M 


t Intersil 








AH501ZC 


Ntlionil 


(3318) 








Matlnn^l 

naiionai 








AM97ClZC 


National 






PMOS 200-600 


MM452 


t Intersil 








MM552 


Intersil 






SxSPST Common Output plus Output Switch 










PMOS - 


G117A 


t Intersil 








6117B 


Intersil 








G117A 


t Siliconix 






SxSPST Common Output 










PMOS - 


G116A 


t Intersil 








G116B 


Intersil 








G116A 


t Siliconix 








G116B 


Siliconix 






GxSPST Common Output 










PMOS - 


G115A 


t Intersil 




70 




G115B 


Intersil 








G118A 


t Intersil 








G118B 


Intersil 








AM2009 


t National 








AM2009C 


National 








G115A 


t Siliconix 








G11SB 


Siliconix 








G118A 


t Siliconix 






2xDPST Common Output 










PMOS - 


MM450 


t Intersil 








MM550 


Intersil 




80 




G122A 


t Siliconix 






3xDPST Common Output 










PMOS - 


G119A 


t Intersil 








G119B 


Intersil 








G119A 


t Siliconix 








G119B 


Siliconix 






Drivers 






HlQh Current Switch (to drive power transistor 










switches) 












SG1629 


t Silicon G 








SG3629 


Silicon G 






2 Chsnnel 












D112C 


Intersil 








D112M 


t Intersil 








D113C 


Intersil 




90 




D113M 


t Intersil 








D120C 


Intersil 








D120M 


t Intersil 








D121C 


Intersil 








D121M 


t Intersil 








D139A 


t Siliconix 








D139B 


Siliconix 








D139C 


Siliconix 






4 Channel 












D129 


Intersil 








0129A 


t Siliconix 




100 




D129B 


Siliconix 






6 Channel 












D123C 


Intersil 








D123M 


t Intersil 








D125C 


Intersil 








D125M 


t Intersil 








D123A 


t Siliconix 








D123B 


Siliconix 








D125A 


t Siliconix 








D12SB 


Sniconix 








CDR125A 


t Teledyne C 




110 



ON Analog Supply 

Switch Resistance Signal Voltage, 
Function Type 25''C, Q Range V V 



Switches without Drivers 



3xSPST Common Output 
JFET 

150 to (Drive-4) 



±0.2 



Q) 
■D 

O 
C 

o 

« 

o 

Q) 
CD 
CO 
' i_ 

CO 



3xSPST JFET 100 



to (Drive-4) 



±0.2 



150 0to(Drive-4) 



±0.2 



PMOS 200-600 



4xSPST Common Output 
JFET - 



100 to (Drive-4) 



±0.2 



150 to (Drive-4) 



±0.2 



PMOS 



4xSPST Two Outputs 
JFET - 
PMOS - 



4xSPST JFET 



100 to (Drive-4) 



;0.2 



150 to (Drive-4) 



(Cont'd) 



iH5030C 
IH5030M 



Intersil 
t Intersil 



IH5014C Intersil 
IH5014M t Intersil 



IH5031C 
IM5031M 



Intersil 
t Intersil 



IH5015C 
IH5015M 



Intersil 
t Intersil 



IH5032C Intersil 
IH5032M t Intersil 



IH5016C 
IH5016M 



Intersil 
t Intersil 



MM455 
MM555 



t Intersil 
Intersil 



G129 

G130 

G131 

G132 

G1350 

G1360 



Intersil 
t Intersil 
t Intersil 
t Intersil 
Intersil 
Intersil 



IM5025C Intersil 
IH5025M t Intersil 



iH5009C 

IH5009M. 

AH5009C 

AM9709C 

AM97C09 



Intersil 
t Intersil 
Nationil 

National 
National 



IH5026C 
IH5026M 



Intersil 
t Intersil 



IH5010C 

IH5010M 

AH5010C 

AM9710C 

AM97C10C 



Intersil 
t Intersil 
Nitlonil 

National 
National 



G124 Intersil 
MM451 t Intersil 
MM551 Intersil 



G123 Intersil 
G123A t Siliconix 
G123B Siliconix 



G125 

G126 

G127 

G128 

G1330 

G1340 



t Intersil 
t Intersil 
t Intersil 
t Intersil 
Intersil 
Intersil 



IH5027C 
IH5027M 



Intersil 
t Intersil 



IH5011C Intersil 

IH5011M t Intersil 

AH5011C NatlOHl 

AM9711C National 

AM97C11C National 



IH5028C 
IH5028M 



Intersil 
t Intersil 



(Cont'd) 



(3318) 



(3318) 



(3318) 



(Continued) 



30 



40 



50 



t Military Temperature Range (-55° to 125°C) 

2422 



* Typical Value 

Btld face ladlcatts aidiiint! data la prorldad m Iha pagt attad. 
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MASTER SELECTION GUIDE 



INTERFACE-Analog Switches (Cont'd) 



ON Analog 
Switch Resistance Signal 
Function Type 25°C,11 Range V 



Supply 
Voltage, 

V Device 



ON Analog 
Switch Resistance Signal 
Function Type 25°C,n Range V 



Supply 
Voltage, 

V Device 



Multiplexers 



4 Channel. See Switches 4xSPST 



Crosspoint Switches 



4 Channel Differential 
6.5 
900 



±15 
±10 



CMOS 230 ± 15 



250 ± 15 



270 ±7.5 



280 



:7.5 



300 ± 15 



320 



±15 



350 
400 



±15 



±15 



450 



±15 



±15 



:7.5 



±7.5 



±15 



±15 



±15 



±15 



±15 



MC142100 
MC145100 

MC3416 

RC4444 

RM4444 

CD22100 

CD22101 

CD22102 

D169 



Motorola (3298) 
Motorola (3298) 
Motorola 
Raytheon 
t Raytheon 
RCA (749,753) 
RCA (749.754) 
RCA (749.754) 
Siliconix 



Hi529 
HI539-2 



HI539-5 



Harris 
t Harris 

( 

Harris 



(2674,3288) 

t 

(2674,3288) 



MP75020IS 



MP7509DIS 



t Micro Pwr 

(401.2749) 
t Micro Pwr (401) 



MVD-409 
MV0-409M 



Data! 
tOatal 



(2622) 
(2622) 



MC14529BA 
MC14529BC 
CD4529BC 
CD4529BM 



t Motorola 
Motorola 
National 

t National 



F4052BC 

F4052BM 

HD14052B 

MG14052BA 

MC14052BC 

CD4052BC 

CD4052BM 

CD4052B 

CD4052BE 

HCC4052B 

HCF4052B 

883/4052B 

SCL4052B 

CM4052B 

CM4052BE 

TC4052B 



Fairchild 
t Fairchild 

Hitachi 
t Motorola 

Motorola 

National 
t National 
tRCA 

RCA 
tSGS 

SGS 

tsss 

SSS 
t Solitron 
Solitron 
Toshiba 



(3318) 
(3318) 
(748) 
(748) 



AD7502J 
AD7502K 
AD7502S 
HI509-2 

HI509-5 

iH6208M 



AD (3176) 
AD (3176) 

tAD (3176) 

t Harris 

(2654,3288) 

Harris 

(2654.3288) 

t Intersil 



MP7502DIJ 
MP75020IK 



MP7509DIJ 
MP7509DIK 



Micro Pwr 

(401.2749) 
Micro Pwr 

(401.2749) 
Micro Pwr (401) 
Micro Pwr (401) 



iH6208C 



Intersil 



Hi1828A-2 

Hi1828A-5 

DG506AA 

DG509A 

DGS09AA 



t Harris 
Harris 
t Sllleonlx (2802) 
t Sllleonlx (2804) 
t Sllleonlx (2804) 



DG506AB 
DG506AC 
DG509AB 



Sllleonlx (2802) 
Sllleonlx (2802) 
Sllleonlx (2804) 

(Continued) 



4 Channel Differential 
CMOS 450 



±15 



20 



30 



750 ±15 ±15 


MPC801 Burr-Brown 


1000 ±13 ±15 


iH5208M t Intersil 


i?nn +n +1"; 


IkCiPORO lntpr<:il 


1300 ±15 ±15 


MPC4D Burr-Brown 


1500 ±15 ±15 


MXD-409 Oatal (2622) 
MX0-409M t Dalai (2622) 
HI509A-2 t Harris 

(2654.3288) 


1800 ±15 ±15 


HI509A-5 Harris 

(2654.3288) 


JFET 260 -15 to 11.5 

±15 


MUX-24A t PMI 
MUX-24E PMI 


350* -15 to 12 ±15 


LF11509 t National (3318) 

LF13509 National 


370 -15 to 12 ±15 


MUX-24B t PMI 
MUX-24F PMI 


4 Channel Sequential Commutator 

PMOS 200-600 ±10 -24,12 


MM554 National 


4 Channel Video 

CMOS 450 ±15 ±15 


HI524-2 t Harris 

(2669.3288) 

HI524-5 Harris 

(2669.3288) 


4 Channel Video Multiplexer 

CMOS 270 ±7.5 ±7.5 


MC14529BA f Motorola 
MC14529BC Motorola 
CD4529BC National 
CD4529BM f National 


4 Channel with Input Latch 

CMOS 400 ±15 ±15 
450 ±15 ±15 


DG529A t Sllleonlx (2806) 
DG52gC Sllleonlx (2806) 


6 Channel 

CMOS 150 ±8 ±8 
JFET 60 ±10 -18,2.8 


MS504 RTC 
CAM601A fTeledyneC 



i Channel 



CMOS 230 



±15 



±15 



40 



250 



±15 



±15 



280 



±7.5 ±7.5 



300 ±15 ±15 



DGS09AC 

DG509B 

DG509C 



(Cont'd) 
Sllleonlx (2804) 
Sllleonlx (2804) 
Sllleonlx (2804) 



MP7501DIS 
MP7S03DIS 
MP7508DIS 



t Micro Pwr 

(401.2749) 
t Micro Pwr 

(401.2749) 
t Micro Pwr (401) 



MV-808 
MV-808M 



DattI 
tPatal 



(2622) 
(2622) 



F4051BC 

F4051BM 

HD14051B 

MC14051BA 

MC14051BC 

CD4501BC 

CD4501BM 

CD4051B 

C04051BE 

HCC4051B 

HCF4051B 

883/4051B 

SCL4051B 

CM4051A 

CM4051AE 

TC4051B 



Fairchild 
t Fairchild 

Hitachi 
t Motorola 

Motorola 

National 
t National 
tRCA 

RCA 
tSGS 

SGS 

tsss 

SSS 
t Solitron 
Solitron 
Toshiba 



(3318) 
(3318) 
(748) 
(748) 



AD7S01J 
AD7501K 
AD7501S 
A07503J 



AD 
AD 
tAD 
AD 



(3176) 
(3176) 
(3176) 
(3176) 

(Continued) 



60 



70 





C/) 
03 



80 



100 



DT' means four terminals with a pair of normally open and normally closed contacts. 
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IC MASTER 



INTERFACE-Analog Switches (Cont'd) 



ON Analog Supply 

Switch Resistance Sisnal Voltage, 
Function Type 25°C,Q Range V V 



ON Analog Supply 

Switch Resistance Signal Voltage, 
Function Type 25°C,!I Range V , V 



Multiplexers 



8 Channel 



CMOS 300 




■D 

*D 

o 

c 
o 

o 

Q) 
CD 
CO 


-♦-> 
(0 

ca 



320 



350 



400 



450 



750 



±15 



±15 



±15 



±15 



±15 



±15 



±15 



±15 



±15,5 



±15 



±15 



±15 



±15 



1000 ±13 ±15 


IH5108M t Intersil 


1200 ±13 ±15 


IH5108C Intersil 


1300 ±15 ±15 


MPC8S Burr-Brown 


1500 ±15 ±15 


MN4708 Analogic 
MX-808 Ditll (2622) 
MX-808M tOitel (2622) 
HI508A-Z t Harris 

(2654.3288) 

HS508ARH t Harris 


1800 ±15 ±15 


HI508A-5 Harris 

(2654,3288) 


JFET 260 -15 to 11.5 

±15 


MUX-08E PMI 
MUX-88E PMI 


300 -15 to 12 ±15 


MUX-08A t PMI 


350* -15to12 ±15 


LF11508 tNatlODil (3318) 

LF13508 National 


370 -15 to 12 ±25 


MUX-08F PMI 
MUX-88F PMI 


400 -15to12 ±15 


DMX-88E PMI 
MUX-08B t PMI 


520 -15to12 ±15 


DMX-88F PMI 


PMOS 150-250 ±5 -20,5 


DG501A t Siliconix 
DG501B Siliconix 
DG501C Siliconix 


150-400 ±5 -20.5 


SI3705 Siliconix 


150-800 ±10 -20,10 


DG503A t Siliconix 
OG503B Siliconix 


200-600 ±5 -15,5 


DG501A t Siliconix 


200-800 ±5 -15,5 


DG501B Siliconix 
0G501C Siliconix 


250-400 ±5 -15.5 


AM3705 Natlmal (3318) 
AM3705C national (3318) 


450 -15 - 20 


3708 Fairchild 



(Cont'd) 



AD7503K 
AD7503S 
HI508-2 

HI508-5 

IH6108M 



(Cont'd) 
AD (3176) 
tAD (3176) 
t Harris 

(2654.3288) 

Harris 

(2654.3288) 

t Intersil 



MP7501DIJ 

MP7501DIK 

MP75a3DIJ 

MP7503DIK 

MP7S08DIJ 
MP7508DIK 



Micro Pwr 

(401.2749) 
Micro Pwr 

(401.2749) 
Micro Pwr 

(401.2749) 
Micro Pwr 

(401.2749) 
Micro Pwr (401) 
Micro Pwr (401) 



IH6108C 



Intersil 



D6S08A 
DG508AA 



t Siliconix 
t Siliconix 



(2804) 
(2804) 



HI1818A-2 
HI1818A-5 



t Harris 
Harris 



(3288) 
(3288) 



DG508AB 
D6508AC 
DG508B 
DG508C 



Siliconix 
Siliconix 
Siliconix 
Siliconix 



(2804) 
(2804) 
(2804) 
(2804) 



MX-818 
MX-818M 



Datel 
t Datel 



8 Channel Differential 
CMOS 230 



250 
270 



±15 
±7.5 



±15 
±7.5 



:15 



:15 



280 



;7.5 



±7.5 



320 



400 



±15 



450 



±15 



±15 



20 



600 



±10 



±15 



750 



±15 



±15 



1300 



±15 



±15 



1500 



±15 



±15 



30 



1800 



±15 



±15 



JFET 300 



-15 to 11 ±15 



450 



-15 to 11.5 



±15 



8 Channel Differential with Storage, Counter 

PMOS 750 ±5 -12,5 



40 



8 Channel, BCD Input, Latch 

PMOS - 60 



0-70 



16 Channel 

CMOS - 
170 



±15 
±15 



±15 
±15 



230 



±15 



250 



±15 



270 



±15 



±15 



50 



280 



±7.5 



:7.5 



MP7507DIS t Micro Pwr 

(401.2749) 

MC14097BA f Motorola 
MC14097BC Motorola 



MVD-807 Dalai 
MVD-807M t Dalai 



(2622) 
(2622) 



CD4097B tRCA 

CD4097BE RCA 

HCC4097B t SGS 

HCF4097B SGS 



(748) 
(748) 



MP7S07DIJ 
MP7507DiK 



Micro Pwr 

(401.2749) 
Micro Pwr 

(401.2749) 



AD7507S 
AD750n 
HiS07-2 

HiS07-5 

DG507A 

DG507AA 

DG528A 



tAD (3176) 
tAD (3176) 
t Harris 

(2650.3288) 

Harris 

(2650.3288) 
t Siliconix (2802) 
tSlilconix (2802) 
t Siliconix (2806) 



AD7507J 

AD7507K 

DG507AB 

DGS07AC 

DG507B 

DGS07C 

DG5Z8C 



AD 
AD 



(3176) 
(3176) 



Siliconix (2802) 

Siliconix (2802) 

Siliconix (2802) 

Siliconix (2802) 

Siliconix (2806) 



Hi518-2 
HI518-5 



IH6216C 
IH6216M 



t Harris 



Harris 



(2666.3288) 

I 

(2666.3288) 



Intersil 
t Intersil 



MPC800 



Burr-Brown 



MPC8D 



Burr-Brown 



MXD-807 Dalai (2622) 
MXD-807M t Dalai (2622) 
Hi507A-2 t Harris 

• (2650.3288) 



MN4708D 
Hi507A-S 



Analogic 
Harris 

(2650.3288) 



MUX-28A t PMI 
MUX-28E PMI 



MUX-28B t PMI 
MUX-28F PMI 



AY5-1016 Gl 
AY6-4016 t Gl 



LS7110 



LSI Comp (696) 



TC5023 
MV-1606M 



Toshiba 
t Dalai 



(2622) 



MP7506DiS 



t Micro Pwr 

(401.2749) 



MC14067BA 
MC14067BC 



t Motorola 
Motorola 



MV-1606 



Dalai 



(2622) 



F4067BC 
F4067BM 
CD4067B 
C04067BE 



Fairchild 
Fairchild 
tRCA (748) 
RCA (748) 

(Continued) 



60 



70 



80 



100 



t Military Temperature Range (-55° to 125''C) 

2424 



* Typical Value 

Bold fact Indlcatts additional data Is provided on liio paga noted. 
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MASTER SELECTION GUIDE 



INTERFACE-Anaiog Switches (Cont'd) 



ON Analog Supply 

Switch Resistance Signal Voltage, 
Function Type 25°C, n Range V V 



Multiplexers 



16 Channel 

CMOS 280 



:7.5 



:7.5 



320 



:15,5 



:15,5 



400 ±15 ±15 


AD7506S tAD (3176) 
AD7506T tAD (3176) 

UmnR 9 4 Uarrl* 

ni9UD*£ jnirns 

(2650.3288) 

HI506-5 Harris 

(2650.3288) 
DG506A tSiliconix (2802) 


450 ±15 ±15 


AD7506J AD (3176) 
AD7S06K AD (3176) 
DGSG6B Siiiconix (2802) 
DGS06C Siiiconix (2802) 


600 ±10 ±15 


HI516-2 t Harris 

(2663.3288) 

HI516-5 Harris 

(2663.3288) 

IH6116C Intersil 
IH6116M t Intersil 


750 ±15 ±15 


MX-1616 Datel 
MX-1616M t Datel 


1000 -5 to 15 ±15,5 


Hi 1840-5 Harris 


1200 ±15 ±15 


MX-1606M IDatal (2622) 


1300 ±15 ±15 


MPC16S Burr-Brown 


1500 ±15 ±15 


MX-1606 Datal (2622) 
HI506A-2 t Harris 



1800 



±15 



±15 



5000 -5 to 15 ±15,5 
±5 to 15 ±15,5 



JFET 300 



-15to11 ±15 



450 



•1510 11.5 



±15 



(Cont'd) 



(Cont'd) 



HCC4067B 
HCF4067B 



tSGS 
SGS 



MP7506DIJ 
MP7506DiK 



Micro Pwr 

(401.2749) 
Micro Pwr 

(401.2749) 



(2650.3288) 



MN4716 
HI506A-5 



Analogic 
Harris 

(2650.3288) 



H1 1840-2 
HS1840RH 



t Harris 
t Harris 



MUX-16A 
MUX-16E 



tPMI 
PMI 



MUX-16B t PMI 
MUX-16F PMI 



CD 

CO 
CO 



20 



30 



® IC MASTER 1983 



or means four terminals witti a pair of normally open and normally closed contacts. 
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IC MASTER 



INTERFACE-Analog to Digital Converters 



Linear- 
ity 

Bits Error 
Res. ±LSB 


Conver- 
sion Time 
±'ALSB 


Power 
DIs. 
mW 
(max.) 


Bin. 
Output 


Off. 
Bin. 
Output 


Compi. 
Bin. 
Output 


Compl. 

Off. 

Bin. 
Output 


CTCor 

2's 
Compl. 
Output 


Sign. 
Magn. 
Output 


Mux. 
in. 


S&H 


Int- 
egra- 
ting 


int. 
Ref. 


Par. 
Out 


Ser. 
Out 


Device 


Source 




Line 


Binary Output 






3 1/8 


0.02 


_ 


X 
























ADCHU3B 


Datel 






4 1/4 


0.033* 


250 


X 




X 




X 






X 






X 




TDC1021 


tTRW 


(3438) 










X 




X 




X 






X 






X 




TDC1021 


TRW 






6 


1 


_ 




















X 






MAH-08Q1 


AD 


(3175) 




1/8 


_ 




























AD5010K 


AD 


(3175) 


































AD60Z0K 


AD 


(3175) 




1/4 


0.02 


450 


X 


X 












X 






X 




SDA5010 


Siemens 












X 


X 












X 






X 




SDA6020 


Siemens 






1/2 


0.02 


1000 


X 
























ZN440CJ 


Ferranti 








0.033 * 


1000 


X 




X 




X 






X 






X 




TDC1014 


tTHW 


(3438) 


in 








X 




X 




X 






X 






X 




TOC1014 , 


TRW 








0.066 


315 




















X 


X 




CA3300 


RCA 


(3357) 






90 


120 


X 






















X 


NE5036 


Signetics 








100 


100 


X 




















X 




NE5037 


Signetics 








100MHz 


_ 


X 


X 




X 














X 




TDCIOZg 


TRW 


(3438) 






1000 


20* 


X 






















X 


TL507C 


Tl 






7 1/4 


_ 


1200 


X 




















X 




MCI 031 5L 


Motorola 


(Z760) 










X 




















X 




MC10317L 


Motoroli 


(Z760) 




1/2 


20MHz 


_ 


X 


X 




X 














X 




TDC1027 


TRW 


(3438) 




1 


_ 


100* 






















X 


X 


TM1070 


Telmos 




20 


8 


1 


_ 




















X 






MAH-1001 


AD 


(3175) 




1/4 


9 


_ 




X 


X 














X 


X 




ZN447E-8 


DDC 














X 


X 














X 


X 




ZN447J-8 


tDDC 








100* 


875 


X 




















X 




ADC0801 


t Intersil 












X 




















X 




ADC0801C 


Intersil 








110 


875 


X 




















X 




ADC0801C 


National 












X 




















X 




ADC0801M 


t National 






1/2 


0.033 * 


2500 


X 




X 




X 






X 






X 




TDC10Q7 


tTHW 


(3438) 










X 




X 




X 






X 






X 




TDC1007 


TRW 








0.066 


315 




















X 


X 




CA3308 


RCA 


(3359) 


oU 




0.4 


400 


X 




















X 




TDC1001 


TRW 


(3438) 






0.6 


1250 


X 


X 






X 












X 


X 


ADC-815MC 


Datil 


(2619) 










X 


X 






X 












X 


X 


ADC-815MM tDatil 


(Z618) 






0.9 


1400 






X 


X 












X 


X 


X 


DDC-5101 


tDDC 










1550 


X 


X 


















X 


X 


ADC-S101 


Dalol 


(Z621) 










X 


X 


















X 


X 


ADC-5101E 


Datil 


(Z6Z1) 










X 




X 
















X 


X 


ADC-S101H 


t Dalol (Z618,Z621) 










X 




X 


X 












X 


X 


X 


MN5101 


Micro Net 












X 




X 


X 












X 


X 


X 


MN5101H 


t Micro Net 








1 


400 


X 




















X 




TDCIOOZ 


TRW 


(3438) 


An 






500* 


X 


X 
















X 


X 


X 


ZN433BJ-8 


Ferranti 












X 


X 
















X 


X 


X 


ZN433CJ-8 


Ferranti 












X 


X 
















X 


X 


X 


ZN433J-8 


t Ferranti 










1250 


X 


X 






X 












X 


X 


ADC-82SMC 


Datol 


(Z619) 










X 


X 






X 












X 


X 


ADC-8Z5MM fDittl 


(Z618) 






1* 




X 








X 










X 






AM6108 


AMD 


(3103) 






1.2 


1800 






X 


X 












X 






HAS-0802 


AD 


(3175) 






1.5 


1550 


X 




X 


X 












X 


X 


X 


MN5100 


Micro Net 












X 




X 


X 












X 


X 


X 


MN5100H 


t Micro Net 








2.5 


35* 


X 














X 






X 




ADC08Z0 


National 


(33Z1) 


50 






650 


X 


X 






X 










X 


X 




ADC541B-8 


t Hybrid Sys 












X 


X 






X 










X 


X 




ADC541C-8 


Hybrid Sys 
















X 


X 


X 










X 


X 


X 


ADC542B-8 


t Hybrid Sys 
















X 


X 


X 










X 


X 


X 


ADC542C-8 


Hybrid Sys 










915 






X 














X 


X 


X 


MN5140 


Micro Net 

(Continued) 





t Military Temperature Range (-55° to 125°C) 

2426 



* Typical Value 

Bold (aeo Indlcalos additional data Is provldtd on tho pago nolod. 



® IC MASTER 1983 



MASTER SELECTION GUIDE 



INTERFACE-Analog to Digital Converters (Cont'd) 



Linear- Conver- Povrer 
ity sfonTlmt Dis. 
Bits Error iKLSB mW 
Res. ±LSB nS (max.) 


Bin. 
Output 


0«. 
Bin. 
Output 


Compl. 
Bin. 
Output 


Compl. 

on. 

Bin. 
Output 


CTCor 

2's 
Compl. 
Output 


Sign. 
Magn. 
Output 


Mux. 
In. 


S&H 


Int- 
egra- 
ting 


Int. 
Ret. 


Par. 
Out 


Ser. 
Out 


Device 


Source 


Line 


Binary Output 


(Cont'd) 




8 1/2 2.5 915 






X 














X 


X 


X 


MN5140H 


(Cont'd) 

t Micro Net 






























MN5141 


Uirrn Mat 








X 






















MN5141H 


t Micro Net 








X 
















X 


X 


X 


MN5142 


Micro Net 








X 
















X 


X 


X 


MN5142H 


t Micro Net 






X 


















X 


X 


X 


MN5143 


Micro Net 






)( 
























MN5143H 


t Micro Net 




1000 






X 














X 




X 


MN5130 


Micro Net 










X 














X 


X 


X 


MN5130H 


t Micro Net 








X 
















X 


X 


X 


MN5131 


Micro Net 


10 






X 
















X 


X 


X 


MN5131H 


t Micro Net 








X 
















X 


X 


X 


MN5132 


Micro Net 








X 
















X 


X 


X 


MN5132H 


t Micro Net 






X 


















X 


X 


X 


MN5133 


Micro Net 






X 


















X 


X 


X 


MN5133H 


t Micro Net 






X 


X 


X 














X 


X 


X 


MN5150 


Micro Net 




2.8 650 






X 


X 


X 










X 


X 


X 


HSADC82 


Hybrid Sys 




900 






X 


X 


X 
















ADC82A 


Burr-Brown 




6 1000 






X 














X 


X 


X 


MN5120 


Micro Net 










X 














X 


X 


X 


MN5120H 


t Micro Net 


20 






X 
















X 


X 


X 


MN5121 


Micro Net 








X 
















X 


X 


X 


MN5121H 


t Micro Net 








X 
















X 


X 


X 


MN5122 


Micro Net 








X 
















X 


X 


X 


MN5122H 


t Micro Net 






X 


















X 


X 


X 


MN5123 


Micro Net 






X 


















X 


X 


X 


MN5123H 


-j- Micro Net 




7 1165 




X 










X 


X 




X 


X 


X 


MN7100 


Micro Net 








X 










X 


)( 




X 


X 


X 


MN7100H 


t Micro Net 








X 










X 


)( 




X 


X 


X 


MN7120 


Micro Net 








X 










X 


X 




X 


X 


X 


MN7120H 


t Micro Net 


30 


8 — 


X 


















X 






ZN437E-8 


Ferrsinti 






X 


X 
















X 






ZN437J-8 


*f FerrHnti 




9 _ 




X 


X 














X 


X 




ZN448E-8 


Ferrstnti 








X 


X 














X 






ZN448J-8 


"j* Ferrsntl 




12 720 








X 












X 


X 


X 


MN509 


Micro Net 












X 












X 


X 


X 


MN509H 


t Micro Net 




900 


X 


















X 


X 


X 


MN502 


Micro Net 






X 


















X 


X 


X 


MN502H 


t Micro Net 












X 












X 


X 


X 


MN503 


Micro Net 












X 












X 


X 


X 


MN503H 


t Micro Net 


40 








X 














X 


X 


X 


MN504 


Micro Net 










X 














X 


X 


X 


MN504H 


t Micro Net 












X 












X 


X 


X 


MN507 


Micro Net 












X 












X 


X 


X 


MN507H 


t Micro Net 




15 30 


X 


X 




X 












X 






AD7574B 


AD (3174) 






X 


X 




X 












X 






AD7574K 


AD (3174) 






X 


X 




X 












X 






AD7574T 


tAD (3174) 






X 


X 




X 












X 






MP7S74B 


Micro Pwr 

(401.2749) 






X 


X 




X 












X 






MP7574K 


Micro Pwr 

(401.2749) 








X 




X 












X 






MP7574T 


Micro Pwr 

(401.2748) 


50 


125* 


X 


X 
















X 


X 




ZN427E-8 


Ferranti 






X 


X 
















X 


X 




ZN427J-8 


t Ferranti 

(Continued) 





Q) 



C 

o 
o 

0) 


CO 

1- 



CO 

CO 



Bin.— Binary Compl.— Complementary CTC— Compl. 2's Compl. Mux. In— Multiplexed Inputs Par. Out— Parallel Output 

Off.— Offset Magn.- Magnitude Int. Ref.— internal Reference S&H— Sample and Hold Ser. Out— Serial Output 



®IC MASTER 1983 



2427 



IC MASTER 



INTERFACE-Analog to Digital Converters (Cont'd) 



Linear- Conver- 
Ity slon Time 
Bits Error ±ViLSB 
Res. ±LSB lis 


Power 
Dis. 
mW 
(max.) 


Bin. 
Output 


Ofl. 
Bin. 
Output 


Compl. 
Bin. 
Output 


Compl. 

Off. 

Bin. 
Output 


CTCor 
2's 
Compl. 
Output 


sign. 
Magn. 
Output 


Mux. 
In. 


S&H 


Int- 
egra- 
ting 


Int. 
Ref. 


Par. 
Out 


Ser. 
Out 


Device 


Source 




Line 


Binary Output 


(Cont'd) 




8 1/2 

17 


300 


X 




















X 




NE5034 


Slgiittlct 


Cont'd) 
(3396) 




20 


350* 


X 


X 
















X 


X 


X 


ZN432-8 


t Ferranti 












X 
















X 


X 


X 


ZN432B-8 


Ferranti 












X 
















X 


X 


X 


ZN432C-8 


Ferranti 










X 


X 
















X 


X 


X 


ZN432E-8 


Ferranti 






30 




X 


















X 






AD673J 


AD 


(3174) 








X 


















X 






AD673S 


tAD 


(3174) 




40 


5* 


X 


X 


















X 


X 


AD7570J 


AD 










X 


X 


















X 


X 


MP7S70J 


Micro Pwr 

(401.2749) 








X 


X 


















X 


X 


MP7570P 


t Micro Pwr 

(401.2749) 


10 




10* 


X 












X 








X 




ADC0844 


Natloflil 


(3324) 






175* 


X 


X 
















X 


X 




■nK7n 1 
AUO/UJ 


AD 


(3174) 








X 


X 
















X 


X 




AD570S 


tAD 


(3174) 








X 


X 
















X 


X 




MCE570J 


Micro Eng 


(4440) 








X 


X 
















X 


X 




MCE570S 


t Micro Eog 


(4440) 




60MHz - 


X 


X 




X 














X 




TDC1025 


TRW 


(3438) 




66.6 




X 
























AD8581L 


AD 






80 


10 


X 






















X 


ADC0831B 


NitlORll 

(3319.3322) 








X 






















X 


ADbUBil£D 


NlllOMl 

(3319.3322) 








X 






















X 


ADC0833B 


NillontI 

(3319.3323) 


20 






X 






















X 


ADC0834B 


NlllODll 

(3319.3322) 








X 






















X 


ADC0838B 


NitlORll 

(3319.3322) 




100 


30 


X 












X 








X 




ADC0808 


Nitlonil 


(3319) 








X 












X 








X 




ADC0816 


tNltlOMi 


(3319) 








X 












X 








X 




ADC0808 


Tl 








70 






X 














X 


X 


X 


ADC-830 


Datel 
















X 












X 


X 


X 


MN5065 


Micro Net 
















X 












X 


X 


X 


MN5065H 


t Micro Net 














X 














X 


X 


X 


MN5066 


Micro Net 














X 














X 


X 


X 


MN5066H 


, t Micro Net 




30 


100* 


875 


X 




















X 




ADC0802 


t Intersil 










X 




















X 




ADC0802C 


Intersil 










X 




















X 




ADC0803 


t Intersil 










X 




















X 




ADC0803C 


Intersil 










X 




















X 




ADC0802 


tNttlooil 


(3319) 








X 




















X 




ADC0802C 


NitlORll 


(3319) 








X 




















X 




ADC0803 


t NitlORll 


(3319) 








X 




















X 




ADC0803C 


NitlORll 


(3319) 




108* 


6.8 


X 












X 








X 




MK50808 


Mostek 










X 












X 








X 




MK50816 


Mostek 




40 


300 


15* 


X 












X 












TL530 


Tl 


(2865) 








X 
























TLS32 


Tl 


(2868) 




1250* 


20* 


X 


X 


















X 




4140 


Teledyne P 










X 


X 


















X 




4143 


Teledyne P 










X 


X 


















X 




4143-01 


t Teledyne P 






1800 


20 


X 


X 














X 




X 




ADC-EK8B 


DIM 


(2619) 






25 


X 
















X 




X 




TSC8700 


Teledyne S 










X 
















X 




X 




TSC8703 


Teledyne S 








43 


X 




















X 




ADC-ET8BM 


tDiM 


(2619) 






50 


X 




















X 




ADC-ET8BC 


Ditrt (2619) 

(Continued) 


50 



t Military Temperature Range (-55° to 125°C) 

2428 



* Typical Value 

Bold (an iRdieitos tddltloRil dati Is prov idod or thi pigi Rotod. 



® IC MASTER 1983 



MASTER SELECTION GUIDE 



INTERFACE-Analog to Digital Converters (Cont'd) 



Linear- Conver- Power 
Ity sion Time Dis. 
Bits Error t'ALSB mW 
Res. +LSB ^ (max.) 


Bin. 
Output 


Off. 
Bin. 
Output 


Compl. 
Bin. 
Output 


Compl. 

Off. 

Bin. 
Output 


CTCor 

2's 
Compl. 
Output 


Sign. 
Magn. 
Output 


Mux. 
In. 


S4H 


Int- 
egra- 
ting 


Int. 
Ref. 


Par. 
Out 


Ser. 
Out 


Device 


Source 




Line 


Binary Output 


(Cont'd) 




8 

3/4 15 30 


X 


X 




X 












X 






AD7574A 


AD 


Cont'd) 
(3174) 






X 


X 




X 












X 






AD7574J 


AD 


(3174) 






X 


X 




X 












X 






AD7574S 


tAD 


(3174) 






X 


X 




X 












X 






MP7574A 


t Micro Pwr 

(401,2749) 






X 


X 




X 












X 






MP7574J 


Micro Pwr 

(401.2749) 






X 


X 




X 












X 






MP7574S 


t Micro Pwr 

(401.2749) 




66.6 


X 
























AD7581K 


AD 


(3174) 




70 2.5* 


X 












X 








X 




TL520 


Tl 






1 2.5 1010 




X 




















X 


HS5131B 


t Hybrid Sys 










X 




















X 


HS5131C 


Hybrid Sys 




10 


9 — 




X 


X 














X 


X 




ZN449E-8 


DDC 










X 


X 














X 


X 




ZN449J-8 


tDDC 






80 10 


X 






















X 


ADC0831C 


Nitlonal 

(3319.3322) 






X 
























ADC0832C 


Nitlonal 

(3319.3322) 






X 






















X 


ADC0833C 


Nitionii 

(3319.3323) 






























AnC083dC 

AUUUOUHb 


Nitlonii 

(3319.3322) 






X 






















X 


ADC0838C 


National 

(3319.3322) 




100 2.5* 


X 












X 








X 




TL521 


Tl 






30 


X 












X 








X 




ADC0817 


t National 


(3319) 






X_ 












X 








X 




ADC809 


National 




on 




, X 












X 








X 




ADC809 . 


Ti 






100 * 875 


X 




















X 




ADC0804 


t Intersil 








X 




















X 




ADC0804C 


Intersil 








X 




















X 




ADC0804C 


National 


(3319) 




103 .875 


X 




















X 




ADC0804 


Tl 






110 875 






















X 




ADC0805C 


National 


(3319) 






























ADC0805M 


t National 


(3319) 




112* 15 


X 












X 










X 


mPD7001 


NEC-Micro 






300 15 * 


X 












X 












TL531 


Tl 


(2866) 






X 
























TL533 


Tl 


(2867) 


30 


2000 6.5 * 


X 


















X 




X 


TC5091 


Toshiba 






300 


X 


















X 




X 


TC5090 


Toshiba 






2 50 255 


X 




















X 




ADC0800PC 


National 


(3319) 




80 255 


X 




















X 




ADC0800P 


t National 


(3319) 




8 (analog input for microprocessors) 
1/2 2.5 1350 


X 












X 












MP20 


Burr-Brown 








X 












X 












MP21 


Burr-Brown 






32 50* 


X 
























MC 14444 


Motorola 






,400 1000 


X 












X 




X 








AD7583K 


AD 






8 (analog to pulse width converter for 
microprocessor systems) 

1/2 - 15 * 














X 












H^C 14443 


Motorola 






32 50 * 














X 












MC 14447 


Motorola 




40 


75* 














X 












MA9708C 


Fairchild 




















X 












MA9708M 


t Fairchiid 






8(D/A. A/D, with counter) 

1/2 500 150 


X 


X 
















X 


X 




ADC-MC8BC 


Datel 


(2619) 






X 


X 
















X 


X 




ADC-iVICSBM t Datel 





Bin.— Binary Compl.— Complementary CTC— Compl. 2's Compl. Mux. in- Multiplexed Inputs Par. Out— Parallel Output 

Off.— Offset Magn.— Magnitude int. Ref.— Internal Reference S&H— Sample and Hold Ser. Out— Serial Output 



® IC MASTER 1983 



2429 



IC MASTER 



INTERFACE-Analog to Digital Converters (Cont'd) 



Linear- Conver- 
Ity slon Time 
Bits Error ±</iLSB 
Res. ±LS8 mS 


Power 
DIs. 
mW 
(max.) 


Bin. 
Output 


Oft. 
Bin. 
Output 


Compl. 
Bin. 
Output 


Compl. 

Off. 

Bin. 
Output 


CTCor 

2's 
Compl. 
Output 


sign. 
Magn. 
Output 


Mux. 
In. 


S&H 


Int- 
egra- 
ting 


Int. 
Ref. 


Par. 
Out 


Ser. 
Out 


Device 


Source 




Une 


Binary Output 


(Cont'd) 




9 1/2 1 


500* 


X 


X 
















X 


X 


X 


ZN433BJ-9 


tDDC 










X 


X 
















X 


X 


X 


ZN433CJ-9 


tDDC 










X 


X 
















X 


X 


X 


ZN433J-9 


tDDC 






20 


350 


X 


X 
















X 


X 


X 


ZN432E-9 


FerrantI 








350* 


X 


V 
X 
















X 


X 




ZN432BJ-9 


Ferranti 










X 


X 
















X 


X 




ZN432CJ-9 


Ferranti 










X 


X 
















X 


X 




ZN432J-9 


t Ferranti 






9 (video A/D converter) 
1/2 0.02 


2500 


X 








X 
















TDC1019J 


TRW 


(3438) 




10-3 


— 




















X 








AD 


(3175) 




1/4 18 


_ 






X 


X 


X 










X 


X 


X 


ADC1280 


NatlOBil 


(3344) 


in 


1/2 0.8 


3600 


X 


X 






X 










X 


X 


X 


ADC-816MC 


Dim 


(2619) 








X 


X 






X 










X 


X 


X 


ADC-816MM tDalil 


(2618) 




1 


500* 


X 


X 
















X 


X 


X 


ADC-856C 


Diltl 


(2621) 








X 


X 
















X 


X 


X 


ADC-856M 


t Datel 










X 


X 
















X 


X 


X 


ZN433BJ-10 


Ferranti 










, X 


X 
















X 


X 


X 


ZN433CJ-10 


Ferranti 










X 


X 
















X 


X 


X 


ZN433J-10 


t Ferranti 










X 


X 
















X 


X 


X 


ZN433CK-10 


DDC 










X 


X 
















X 


X 


X 


ZN433K-10 


DDC 






1.4 


1800 * 






X 


X 












X 






HAS-1002 


AD 


(3175) 


20 




3600 


X 


X 






X 










X 


X 


X 


ADC-826MC 


Diltl 


(2619) 








X 


X 






X 










X 


X 


X 


ADC-826MM tDltll 


(2618) 




1.8 


755* 


X 


X 
















X 


X 


X 


AD579B 


AD 


(3175) 








X 


X 
















X 


X 


X 


AD579K 


AD 


(3175) 






























X 


AD579T 


tAD 


(3175) 




2.2 


755 * 


























A057gj 


AD 


(3175) 




5 


1400 * 


























MN5240-10 


Micro Net 








1600 * 


























DDC-5240-10tDDC 




g 


1100 


























ADC-84-10 


DtttI 


(2618) 
































ADC-85C-10 


Dital 


(2619) 


30 




1200 






















)( 


)( 


DDCADC87- 
10 


DDC 








1200* 






X 


X 


X 










X 


X 


X 


DDCADC85- 
10 


DDC 






8 


1400* 






X 


X 


X 










X 


X 


X 


MNAOC84-10 


Micro Net 














X 


X 


X 










X 


X 


X 


MNADC85-1Q 


t Micro Net 






10 


1100 






X 


X 


X 










X 


X 


X 


ADC-87-10 


Dttll 


(2618) 






1500 






X 


X 


X 










X 


X 


X 


ADA0C84-10 


AD 


(3175) 












X 


X 


X 










X 


X 


X 


ADC84-10 


Burr-Brown 








1800 






X 


X 


X 










X 


X 


X 


ADADC85-10 


AD 


(3175) 










X 


X 


X 


X 










X 


X 


X 


ADC85-10 


Burr-Brown 






15 




X 


















x^ 






AD573K 


AD 


(3174) 


40 






X 


















X 






AD573S 


tAD 


(3174) 


























X 


X 




ZN442E 


Ferranti 




























X 


X 




ZN442J 


t Ferranti 






18 








X 


X 


X 










X 


X 


X 


ADC1080 


NltltMl 

(3319,3344) 




20 


350* 


X 


X 
















X 


X 


X 


ZN432-10 


t Ferranti 










X 


X 
















X 


X 


X 


ZN432B-10 


Ferranti 










X 


X 
















X 


X 


X 


ZN432C-10 


Ferranti 










X 


X 
















X 


X 


X 


ZN432E-10 


Ferranti 










X 


X 
















X 


X 


X 


ZN432CK-10 


DDC 










X 


X 
















X 


X 


X 


ZN432K-10 


DDC 

(Continued) 


50 



t Military Temperature Range (-55° to 125°C) 

2430 



* Typical Value 

Bold fice IndleilM iddllloiiil dali It provided en tbi pigi noted. 



« IC MASTER 1983 



MASTER SELECTION GUIDE 



INTERFACE-Analog to Digital Converters (Cont'd) 



Linear- Conver- 
ity sion Time 
Bits Error +y!LSB 
Res. ±LSB liS 


Power 
Dis. 
mW 
(max.) 


Bin. 
Output 


Off. 
Bin. 
Output 


Compl. 
Bin. 
Output 


Compl. 

Off. 

Bin. 
Output 


CTCor 

2's 
Compl. 
Output 


Slijn. 
Magn. 
Output 


Mux. 
In. 


S4H 


Int- 
.egra- 
tlng 


Int. 
Ref. 


Par. 
Out 


Ser. 
Out 


Device Source 


Line 


Binary Output 


(Cont'd) 




10 1/2 

21 


800 






x 




)( 










X 






(Cont'd) 

ADA0C80-15 AO (3174) 












X 




X 










X 


X 




ADAOCBOZ- 

in 4> in ^'i^^M\ 
lU J (v 1 '4| 




30 


300 


X 


X 
















X 


X 




nUQilh All (ol/4J 








X 


X 
















X 


X 




IVlrO/lN Micro rWi 




120 


5* 


X 


X 


















X 


X 


An7C7ni An 








X 


X 


















X 


X 


Mr/ u/UL Micro rWr 

(401.2749) 








X 


X 


















X 


X 


MP7570S t Micro Pwr 

(401,2749) 




200 




X 




















X 




ADC1001B National (3319) 








X 




















X 




ADC1021B National (3319) 




5000 


20 * 


X 


X 


















X 




4144 Teledyne P 


10 


6000 


20 


X 


X 














X 




X 




A0C-EK10B Datil (2619) 






25 


X 
















X 




X 




TSC8701 Teledyne S 








X 
















X 




X 




TSC8704 Teledyne S 






43 


X 




















X 




AOC-ETIOBMtDatal (2619) 






50 


X 




















X 




A0C-ET10BC DattI (2619) 




1 15 


- 


X 


















X 






AD573J AD (3174) 




30 


300 


X 


X 
















X 


X 




AD571J AD (3174) 








X 


X 
















X 


X 




A0571S tAO (3174) 








X 


X 
















X 


X 




MP571J Micro Pwr 








X 


X 
















X 


X 




MP571S t Micro Pwr 


20 






X 


X 
















X 


X 




MCE571J Micro Eog (4440) 








X 


X 
















X 


X 




MCFSTK 'fMiernFnn (AAAB\ 




200 





X 




















X 




ADCinmC Hitlanil f^^lQk 
nuwiuuiw nsiiuiisi (wuisi/ 








X 




















X 








10 Plus Sign 

1/2 80 


- 


X 


X 




X 














X 


X 


AD7571K AD (3171.3174) 








X 


X 




X 














X 


X 


AD7S71T tAO (3171.3174) 




1 80 


- 


X 


X 




X 














X 


X 


A07571J AO (3171,3174) 








X 


X 




X 














X 


X 


A07571S tAD (3171,3174) 




11 1 15 


500 


X 


X 
















X 


X 




HS574J Hybrid Sys (2743) 








X 


X 
















X 


X 




HS574S t Hybrid Sys (2743) 


30 


12 1/2 1 


1500 






X 


X 


X 










X 


X 


X 


MN5245 Micro Net 




2 


1800* 


X 


X 






X 










X 


X 


X 


ADC-8516-12 DDC 






1900 


X 


X 






X 










X 


X 


X 


A0C-817MC Oatol (2619) 








X 


X 






X 










X 


X 


X 


A0C-817MM tOatat (2618) 






2500 






X 


X 


X 










X 


X 


X 


ADC0O401 DDC 




2.2 


1800* 






X 


X 












X 






HAS-1202 AD (3175) 




3 


775 * 


X 


X 
















X 


X 




AD578L AO (3172,3175) 






1900 


X 


X 






X 










X 


X 


X 


A0C-827MC Oatol (2621) 








X 


X 






X 










X 


X 


X 


ADC-827MM f Dotal (2618) 




3.5 


1.8 


X 


X 






X 










X 


X 


X 


ADC60-12 Burr-Brown 


40 


4.5 


755* 


X 


X 
















X 


X 


X 


ADS78K AD (3172,3175) 






775* 


X 


X 
















X 


X 


X 


AD578T tAO (3172.3175) 




5 




























AD5240K AO (3175) 
































A05240S AD (3175) 






1400* 






X 


X 


X 










X 


X 


X 


MN5240-12 Micro Net 












X 


X 


X 










X 


X 


X 


4189 Teledyne P 






1600* 






X 


X 


X 










X 


X 


X 


DDC-5240-12tDDC 






2175 






X 


X 


X 










X 


X 


X 


ADH-8586-12tDDC 




6 


775* 


X 


X 
















X 


X 


X 


AD578J AO (3172.3175) 








X 


X 
















X 


X 


X 


AD578S tAO (3172.3175) 


50 


7 


1200* 






X 


X 


X 










X 


X 


X 


TDADC85 Teledyne P 












X 


X 


X 










X 


X 


X 


TDADC87 t Teledyne P 

(Continued) 





Bin.— Binary 
Off.-OHset 



Compl.— Complementary 
Magn.— Magnitude 



CTC-Compl. 2's Compl. 
Int. Ref.— Internal Reference 



Mux. in— Multiplexed Inputs 
S&H-Sampie and Hold 



® IC MASTER 1983 



Par. Out-Parallel Output 
Ser. Out— Serial Output 

2431 



IC MASTER 



INTERFACE-Analog to Digital Converters (Cont'd) 



Linear- Conver- 
Ity slon Time 
Bits Error ±VilSB 
Res. ±LSB fiS 


Power 
DIs. 
mW 
(max.) 


Bin. 
Output 


Off. 
Bin. 
Output 


Compi. 
Bin. 
Output 


Compl. 

Off. 

Bin. 
Output 


CTCor 

2's 
Compl. 
Output 


Sign. 
Magn. 
Output 


Mux. 

-. In. 


S&H 


Int- 
egra- 
ting 


Int. 
Ref. . 


Par. 
Out 


Ser. 
Out 


Device Source 


Line 


Binary Output 


(Cont'd) 




12 1/2 

8 


1400* 






X 


X 


X 










X 


X 


X 


(Cont'd) 

MNADC84-12 Micro Net 












X 


X 


X 










X 


X 


X 


MNADC85-12 Micro Net 












X 


X 


X 










X 


X 


X 


MNADC87 Micro Net 






1500 






X 


X 


X 










X 


X 


X 


ADC87/MIL t Burr-Brown 












X 


X 


X 










X 


X 


X 


ADC87U Burr-Brown 






2000 






X 


X 


X 










X 


X 


X 


ADC- 

HZ12BGC Ditll (2619) 












X 


X 


X 










X 


X 


X 


ADC- 

HZ12BMM t (2618) 




g 


2150 






X 


X 








X 




X 


X 


X 


ADC- 

HS12BMC Date! 












X 


X 








X 




X 


X 


X 


ADC- 

HS128MM tDital (2618) 




9 * 


2845 


X 


X 










X 


X 




X 


X 




HDAS-16MC Datal (2623) 


10 






X 


X 










X 


X 




X 


X 




HDAS-16MM t Datal (2620) 








X 


X 










X 


X 




X 


X 




HDAS-8MC Datal (2623) 








X 


X 










X 


X 




X 


X 




HDAS-8MM t Datal (2620) 




10 


1100 






X 


X 


X 










X 


X 


X 


ADC-84-12 Datel 












X 


X 


X 










X 


X 


X 


ADC-85-12 Datel 












X 


X 


X 










X 


X 


X 


ADC-85C-12 Datel 










X 


X 


X 


X 










X 


X 


X 


ADC-87-12 Datel 






1200 






X 


X 


X 










X 


X 


X 


HSADC85B f Hybrid Sys (2744) 












X 


X 


X 










X 


X 


X 


HSADC85C Hybrid Sys (2744) 






1200* 






X 


X 


X 










X 


X 


X 


DDCADC85- 

12 DDC 


20 










X 


X 


X 










X 


X 


X 


DDCADC87- 

12 DDC 






1550 






X 


X 


X 










X 


X 


X 


ADADC84-12 AD (3175) 












X 


X 


X 










X 


X 


X 


ADC84-12 Burr-Brown 






1575 






X 


X 


X 










X 


X 


X 


ADH-8585-12 

t DDC 






1800 






X 


X 


X 










X 


X 


X 


ADADC85-12 AD (3175) 












X 


X 


X 










X 


X 


X 


ADC85-12 Burr-Brown 






2000 


X 








X 










X 


X 


X 


HI5712-2 t Harris 

(2704.3288.3201) 








X 








X 










X 


X 


X 


HI5712-5 Harris 

(2704.3288.3291) 








X 








X 










X 


X 


X 


HI5712-7 Harris 

(2704.3288,3291) 








X 








X 










X 


X 


X 


HI5712-B t Harris 

(2704.3288.3291) 


30 






X 








X 










X 


X 


X 


HI5712A-2 t Harris • 

(2704.3288.3291) 








X 








X 










X 


X 


X 


HI5712A-7 Harris 

(2704.3288.3291) 








X 








X 










X 


X 


X 


HIS712A-8 t Harris 

(2704.3288,3291) 




13 


744 






X 


X 














X 


X 


ADC-5213 Datal (2621) 












X 


X 














X 


X 


ADC-5213E Datal (2621) 












X 


X 














X 


X 


ADC-5213H t Datal (2618.2621) 












X 


X 














X 


X 


ADC-5214 Dalai (2621) 












X 


X 














X 


X 


ADC-5214E Datal (2621) 












X 


X 














X 


X 


ADC-5214H t Datal (2618.2621) 












X 


X 














X 


X 


ADC-5215 Datal (2621) 


40 










X 


X 














X 


X 


ADC-5215E Datal (2621) 












X 


X 














X 


X 


A0C-5215H t Dalai (2618.2621) 






745 


X 




















X 


X 


MN5213 Micro Net 








X 




















X 


X 


MN5213H t Micro Net 














X 














X 


X 


MN5214 Micro Net 

(Continued) 





Q) 
(0 



t Military Temperature Range (-55° to 125°C) 
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* Typical Value 

BoM facs Indlcatas additional data Is provldsd on ths paga noted. 
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MASTER SELECTION GUIDE 



INTERFACE-Analog to Digital Converters (Cont'd) 



Linear- Conver- 
ity sion Time 
Bits Error ±Vi!LSB 
Res. ±LSB ^ ijS 


Power 
Ois. 
mW 
(max.) 


Bin. 
Output 


0«. 
Bin. 
Output 


Compl. 
Bin. 
Output 


Compl. 

Off. 

Bin. 
Output 


CTCor 

2's 
Compl. 
Output 


Sign. 
Magn. 
Output 


Mux. 
In. 


S&H 


Int- 
egra- 
ting 


Int. 
Ref. 


Par. 
Out 


Ser. 
Out 


Device 


Source 




Line 


Binary Output 


(Cont'd) 




12 1/2 13 


745 








X 














X 


X 


MN5214H 


t Micro Net 


(Cont'd) 














X 














X 


X 


MN5215 


Micro Net 
















X 














X 


X 


MN5215H 


t Micro Net 








915 






X 


X 












X 


X 


X 


ADC-S210 


Oatil 


(2621) 












X 


X 












X 


X 


X 


ADC-S210E 


Ditil 


(2621) 












X 


X 












X 


X 


X 


ADC-S210H 


tDitil (2618.2621) 












X 


X 












X 


X 


X 


ADC-5211 


Dital 


(2621) 












X 


X 












X 


X 


X 


ADC-5211E 


Datil 


(2621) 












X 


X 












X 


X 


X 


ADC-5211 H 


tDatil (2618.2621) 












X 


X 












X 


X 


X 


ADC-5212 


Diltl 


(2621) 


10 










X 


X 












X 


X 


X 


ADC-5212E 


DiUI 


(2621) 












X 


X 












X 


X 


X 


ADC-5212H 


tDatsI (2618.2621) 












X 


X 












X 


X 


X 


ADC-5216 


Datal 


(2621) 












X 


X 












X 


X 


X 


ADC-5216E 


Dalai 


(2621) 












X 


X 














X 


X 


ADC-5216H 


t Datal (2618.2621) 












X 














X 


X 


X 


ADC582B-12 t Hybrid Sys 












X 














X 


X 


X 


ADC582C-12 


Hybrid Sys 














X 


X 












X 


X 


X 


DDC-5210-1 


tDDC 














X 


X 












X 


X 


X 


ODC-5211-1 


tDDC 














X 


X 












X 


X 


X 


DDC-5212-1 tDDC 


20 










X 


X 












X 


X 


X 


DDC-5216-1 tDDC 












X 


X 












X 


X 


X 


DDC5210-3 


DDC 














X 


X 












X 


X 


X 


DDC5211-3 


DDC 














X 


X 












X 


X 


X 


DDC5212-3 


DDC 














X 


X 












X 


X 


X 


DDC5216-3 


DDC 














X 


X 












X 


X 


X 


MN5210 


Micro Net 














X 


X 












X 


X 


X 


MN5210H 


t Micro Net 














X 


X 












X 


X 


X 


MN5211 


Micro Net 














X 


X 












X 


X 


X 


MN5211H 


t Micro Net 














X 


X 












X 


X 


X 


MN5212 


Micro Net 




30 










X 


X 












X 


X 


X 


MN5212H 


t Micro Net 














X 


X 












X 


X 


X 


MN5216 


Micro Net 














X 


X 












X 


X 


X 


MN5216H 


t Micro Net 














X 


X 












X 


X 


X 


TP5210 


t Teledyne P 








1000 


X 


















X 


X 


X 


A05210 


AD 


(3174) 














X 












X 


X 


X 


AD5211 


AD 


(3174) 














X 












X 


X 


X 


AD5212 


AD 










X 




















X 


X 


AD5213 


AD 
















X 














X 


X 


AD5214 


AD 


(3174) 














X 














X 


X 


AD5215 


AO 




40 










X 














X 


X 


X 


AD5216 


AD 






15 . 


500 


X 


X 
















X 


X 




HS574K 


Hybrid Sya 


(2743) 








X 


X 
















X 


X 




HS574L 


Hybrid Syt (2743) 




20 


725 






X 


X 


X 










X 


X 


X 


ADC581B-12 t Hybrid Sys 












X 


X 


X 










X 


X 


X 


ADC581C-12 


Hybrid Sys 








2000 






X 


X 


X 










X 


X 


X 


ADC- 
HX12BGC 


Datal 


(2619) 












X 


X 


X 










X 


X 


X 


ADC- 

HX12BMM 


t Datal 


(2618) 




25 


360* 


X 


X 
















X 




X 


HI574A 


Harria 


(2712) 






725 


X 


X 
















X 




X 


AD574AK 


AD 


(3174) 






800 






X 


X 


X 










X 


X 


X 


ADADC80-12 


AD 


(3174) 


50 










X 


X 


X 










X 


X 


X 


ADADC80Z- 
12 


t*D 


(3174) 






925 


X 


X 






X 










X 


X 


X 


AD572A 


AD (3174) 

(Continued) 





Bin.— Binary 
Otf.-Offset 



Compl.— Complementary 
Magn.— Magnitude 



CTC-Compl. 2's Compl. 
int. Ref.— Internal Reference 



Mux. in— Multiplexed Inputs 
S&H-Sampie and Hold 



® IC MASTER 1983 



Par. Out— Parallel Output 
Ser. Out— Serial Output 

2433 



IC MASTER 



INTERFACE-Analog to Digital Converters (Cont'd) 



Linear- Conver- 
Ity slonTlnw 
Bits Error ±</^LSB 
Res. ± LSB fiS 


Power 

Dis. 

mW 

Jmax;) 


Bin. 
Output 


Off.' 
Bin. 
Output 


Compl. 
Bin. 
Output 


Compi. 

Off. 

Bin. 
Output 


CTCor 

2's 
Compl. 
Output 


Sign. 
Magn. 
Output 


Mux. 
In. 


S&H 


Int- 
egra- 
ting 


Int. 


Par. 
Out 


Ser. 
Out 


Device 


Source 




Line 


Binary Output 




















(Cont'd) 




12 1/2 25 


925 


X 


X 






X 










X 


X 


X 


AD572B 


AD 


Cont'd) 
(3174) 








X 


X 






X 










X 


X 


X 


AD572S 


tAD 


(3174) 






950* 






X 


X 


X 










X 


X 


X 


A0C80-12 


Burr-Brown 














X 


X 


X 










X 


X 


X 


AOC80A-12 


Burr-Brown 






30 


- 


X 


X 






X 






X 










HI5812 


Harris 








780 


X 


X 
















X 




X 


AD574K 


AD 


(3174) 








X 


















X 




X 


AD574L 


AD 


(3174) 








X 


X 
















X 




X 


AD574S 


tAD 


(3174) 








X 


X 
















X 




X 


A0574T 


tAD 


(3174) 








X 


















X 




X 


A0S74U 


tAD 


(3174) 


10 






X 


X 
















X 




X 


MCD574K 


Micro Eng 










X 


















X 




X 


MCE574L 


Micro Eng 


(4440) 








X 


X 
















X 




X 


MCE5748 


t Micro Eng 


(4440) 








X 


X 
















X 




X 


MCE574T 


t Micro Eng 


(4440) 








X 


















X 




X 


MCE574U 


t Micro Eng 


(4440) 




35 


620 


X 


X 
















X 




X 


AD574ZL 


AD 


(3174) 








X 


X 
















X 




X 


AD574ZS 


tAD 


(3174) 








X 


X 
















X 




X 


AD574n 


tAD 


(3174) 








X 


X 
















X 




X 


AD574ZU 


tAD 


(3174) 








X 


X 
















X 




X 


MCE574ZL 


Micro Eng 


(4440) 


20 






X 


X 
















X 




X 


MCE574ZS 


t Micro Eng 


(4440) 








X 


X 
















X 




X 


MCE574n 


t Micro Eog 


(4440) 








X - 


X 
















X 




X 


MCE574ZU 


Micro Eng 


(4440) 




50 


725 


X 




















X 


X 


AD504B 


AD 


(3153) 








X 


















X 


X 


X 


AD5201B 


AD 










X 


















X 


X 


X 


AD5201T 


tAD 










X 


















X 


X 


X 


AD5202B 


AD 










X 


















X 


X 


X 


AD5202T 


tAD 










X 




















X 


X 


AD5204T 


tAD 










X 




















X 


X 


AD5205B 


AD 




30 






X 




















X 


X 


AD5205T 


tAD 








745 


X 




















X 


X 


MN5203 


Micro Net 










X 




















X 


X 


MN5203H 


t Micro Net 
















X 














X 


X 


MN5204 


Micro Net 
















X 














X 


X 


MN5204H 


t Micro Net 
















X 














X 


X 


MN5205 


Micro Net 
















X 














X 


X 


MN5205H 


t Micro Net 








770 


X 


X 






X 










X 


X 


X 


ADC10HT 


t Burr-Brown 








915 






X 


X 












X 


X 


X 


DDC-5200-1 tDDC 












X 


X 












X 


X 


X 


DDC-5201-1 


tDDC 




40 










X 


X 












X 


X 


X 


DDC-5202-1 tDDC 












X 


X 












X 


X 


X 


DOC-5206-1 tDDC 












X 


X 












X 


X 


X 


DDC5200-3 


DDC 














X 


X 












X 


X 


X 


DDC5201-3 


DDG 














X 


X 












X 


X 


X 


DDC5202-3 


DDC 














X 


X 












X 


X 


X 


DDC5206-3 


DDC 










X 


















X 


X 


X 


MN5200 


Micro Net 










X 


















X 


X 


X 


MN5200H 


t Micro Net 
















X 












X 


X 


X 


MN5201 


Micro Net 
















X 












X" 


X 


X 


MN5201H 


t Micro Net 




50 












X 












X 


X 


X 


MN5202 


Micro Net 
















X 












X 


X 


X 


MN5202H 


t Micro Net 














X 














X 


X 


X 


MN5206 


Micro Net 














X 














X 


X 


X 


MN5206H 


t Micro Net 








1000 








X 












X 


X 


X 


AD5201 


AD 

(Continued) 





Q) 
CO 



t Military Temperature Range (-55° to 125°C) 

2434 



* Typical Value 

Bold fico Ittdlcitts iddltlottil data Is provided on Iho pago notod. 



®IC MASTER 1983 



MASTER SELECTION GUIDE 



INTERFACE-Analog to Digital Converters (Cont'd) 



Linear- Conver- 
ity sion Time 
Bits Error ±'ALSB 
Res. ±LSB tiS 


Power 
Dis. 
mW 
(max.) 


Bin. 
Output 


Off. 
Bin. 
Output 


Compi. 
Bin. 
Output 


Compl. 

Off. 

Bin. 
Output 


CTCor 

2's 
Compl. 
Output 


Sign. 
Magn. 
Output 


Mux. 
In. 


S&H 


Int- 
egra- 
ting 


Int. 
Ref. 


Par. 
Out 


Ser. 
Out 


Device 


Source 




Line 


Binary Output 


(Cont'd) 




12 1/2 50 


1000 








X 












X 


X 


X 


AD5202 


AD 


(Cont'd) 








X 




















X 


X 


AD5203 


AD 
















X 














X 


X 


AD5204 


AD 
















X 














X 


X 


AD5205 


AD 




































AD 






175 


80 


X 


















X 


X 


X 


MN5250 


Micro Net 










X 


















X 


X 


X 


MN5250H 


t Micro Net 
















X 












X 


X 


X 


MN5251 


Micro Net 
















X 












X 


X 


X 


MN5251H 


t Micro Net 
















X 












X 


X 


X 


MN5252 


Micro Net 




10 












X 












X 


X 


X 


MN5252H 


t Micro Net 














X 














X 


X 


X 


MN5253 


Micro Net 














X 














X 


X 


X 


MN5253H 


t Micro Net 






200 


210 


X 




















X 


X 


ADC1210 


National 


(3344) 








X 




















X 


X 


ADC1210C 


National 


(3344) 




250 


311 


























MN5700 


Micro Net 






300 


112 


X 


X 






X 










X 


X 


X 


ADC- 
HC12BMC 


OatsI 


(2619) 








X 


X 






X 










X 


X 


X 


ADC- 

HC12BMM 


t Datel 


(2618) 




2400 


43 


X 




















X 




ADC-ET12BM 


t Datel 


(2619) 




5000 


15 


X 




















X 




*4PD7002 


NEC-Micro 




20 


20000 


20 


X 


X 


















X 




4145 


Teiedyne P 






24000 


20 


X 


X 














X 




X 




ADC-EK12B 


Datel 


(2619) 






25 


X 
















X 




X 




TSC8702 


Teiedyne S 










X 
















X 




X 




TSC8705 


Teiedyne S 






100000 


20 


X 










X 






X 


X 


X 




ICL7109 


Intersil 










X 










X 






X 


X 


X 


X 


TSC7109C 


Teiedyne S 


(2847) 








X 










X 






X 


X 


X 


X 


TSC710gM 


t Teiedyne S 


(2847) 




1 2 


2700 


X 


X 






X 










X 


X 


X 


ADH-8516-11 


DDC 






c 








X 


X 


X 










X 


X 


X 


UUXj'DCHxJ'lC 


tDDC 






15 


500 


X 


X 
















X 


■ X 




HS574T 


t Hybrid Sys 


(2743) 


30 






X 


X 
















X 


X 




HS574U 


t Hybrid Sys 


(2743) 




25 


390 


X 


















X 






MCE574AS 


t Micro Eng 


(4440) 






725 


X 


X 
















X 






ADS74AJ 


AD 


<3174) 

\u 1 ft; 








X 


X 
















X 






AD574AS 


t AD 


^31741 

(a 1 ft; 




30 


780 


X 
























AD574J 


AD 


































MRFSTi 1 


mlbl u Cliy 


(4440) 




35 


620 


X 


X 
















X 




X 


AD574ZJ 


AD 


(3174) 








X 


X 
















X 




X 


AD574ZK 


AD 


(3174) 








X 


X 
















X 




X 


MCE574ZJ 


Micro Eng 


(4440) 








X 


X 
















X 




X 


MCE574ZK 


Micro Eng 


(4440) 


40 


50 


725 


X 


















X 


X 


X 


AD5201A 


AD 










X 


















X 


X 


X 


AD5201S 


t AD 










X 


















X 


X 


X 


AD5202A 


AD 










X 


















X 


X 


X 


AD5202S 


t AD 










X 




















X 


X 


AD52&4A 


AD 










X 




















X 


X 


AD5204S 


t AD 










X 




















X 


X 


AD5205A 


AD 










X 




















X 


X 


AD5205S 


t AD 






1 1/2 2400 


50 


X 




















X 




ADC-ET12BC 


Datel 


(2619) 




2 3 


2175 






X 


X 


X 










X 


X 


X 


ADH-8586-10 


tDDC 

(Continued) 


50 



Bin.— Binary 
Off.-Offset 



Compl.— Complementary 
Magn.— Magnitude 



CTC-Compl. 2's Compi. 
Int. Ref.— Internal Reference 



Mux. In-Muitipiexed Inputs 
S&H— Sample and Hold 
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Par. Out-Paraiiel Output 
Ser. Out-Serial Output 
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Cromemco 

Microcomputer Boards 1913-1932 
Custom IVIOS Arrays, Inc. 
Custom/Semicustom 43 1 1 
Datei-intersii 

Microcomputer Boards 1 933 
Interface 2613-2623 
Digelec 

PROM Programmers 4101 
Diplomat Electronics Corp. 

Manufacturers and Distributors Directory 
Emuiogic 

Microprocessor Development Systems 1 708- i 709 

Exar Integrated Systems, Inc. 

Linear 3187-3209 

Custom/Semicustom 4312-4315 

Falrchiid 

Digital 619-668 

Microprocessor 1253-1304 

Microprocessor Development Systems 171 1-1718 

Memory 3615-3666 

Custom/Sem icustom 43 1 6 -43 1 7 

Fujitsu America 

Memory 3668-3671 

Fujitsu Microelectronics 

Microprocessor 1305-1308 

Memory 3672-3681 

Custom/Semicustom 4318-4320 

General Instrument 

Microprocessor 1309-1332 

Memory 3683-3692 

Harris Semiconductor 

Digital 669-695 

Microprocessor 1333-1344 

Interface 2624-2742 

Linear 3210-3291 

Memory 3693-3788 

Custom/Semicustom 4321-4430 

Hilevel Technology 

Microprocessor Development Systems 1719 
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Hitachi America 

Microprocessor 1345 
Memory 3789 
Hoit, Inc. 

Custom/Semicustom 443 1 
Hybrid Systems Corp. 
Interface 2743-2748 
inmos Corp. 
Memory 3790-3792 
Integrated Device Technology 
Memory 3793-3807 
Intel 

M icroprocessor 1347-1350 

Microprocessor Development Systems 1 72 1 - 1 728 

Memory 3808-3825 

Interdesign, Inc. 

Custom/Semicustom 4433 

International Microelectronic Products 

Custom/Semicustom 4435 

Kontron Electronics 

PROM Programmers 4103 ^ 

LSI Computer Systems, Inc. 

Digital 696 

Custom/Semicustom 4436 

Micro Circuit Engineering 

Custom/Semicustom 4437-4440 

Micro Power Systems 

Military 401 

Interface 2749 

Linear 3292 

Mitel Semiconductor 

Digital 697-714 

Monolithic Memories, Inc. 

Digital 715-728 

Memory 3826-3838 

Custom/Semicustom 4442-4478 

Motorola Semiconductor 

Digital 729-733 

Microprocessor 1351-1360 

Microprocessor Development Systems 1 729- 1 738 

Microcomputer Boards 1 935- 1 945 

Interface 2750-2761 

Unear 3293-3298 

Memory 3839-3849 

Custom/Semicustom 4479-4480 

National Semiconductor 

Military 402-405 

Digital 729-733 

Microprocessor 1361-1456 

Microcomputer Boards 1 946- 1 955 

Interface 2762-2771 

Unear 3299-3345 

Memory 3850-3871 

Custom/Semicustom 448 1 -4499 

OKI Semiconductor 

Memory 3872-3873 

Oliver Advanced Engineering 

PROM Programmer 4104 

Optical Electronics 

Linear 3346-3347 

Plessey Semiconductors 

Custom/Semicustom 4501-4516 

RCA 

Military 406-409 

Digital 739-760 

M icroprocessor 1 45 7- 1 49 1 

Microcomputer Boards 1 956- 1 96 1 

Linear 3348-3371 



Memory 3874-3881 

Custom/Semicustom 4517-4521 

Schweber Electronics 

349, 2064, Volume II opp. page 2401, 

Seeq Technology, inc. 

Microprocessor 1492-1500 

Memory 3882-3896 

Semi Processes Inc. 

Digital 761-771 

SIgnetics 

Military 410-423 

Digital 773-810 

Microprocessor 1501-1525 

Microprocessor Development Systems 1 739- 1 746 

Microcomputer Boards 1962-1979 

Interface 2772-2778 

Linear 3372-3421 

Memory 3897-3939 

Custom/Semicustom 4522-4526 

Silicon Systems 

Custom/Semicustom 4528-4529 
Siliconix 

Interface 2779-2842 
Sprague Electric 
Interface 2843 
Stag Microsystems 

PROM Programmers 4105 
Structured Design 

PROM Programmers 4106 
Sunrise Electronics 

PROM Programmers 4107 

Synerteic 

Military 424-432 

Microprocessor 1526-1550 

Microprocessor Development Systems 1 747 

Microcomputer Boards 1 980- 1 983 

Memory 3940-3957 

Custom/Semicustom 4531-4537 

TRW LSI Products 

Digital 812-819 

Linear 3438-3442 

Teledyne Semiconductor 

Interface 2845-2854 

Texas Instruments 

Militaty 433-443 

Digital 821-1034 

Microprocessor 1552-1564 

Microprocessor Development Systems 1 748- 1 749 

Interface 2855-2868 

Linear 3422-3437 

Memory 3958-3980 

Custom/Semicustom 4539-4560 

Unitrode Corporation 

Linear 3444-3446 

VTI 

Memory 3981-3993 
Custom/Semicustom 4561-4562 
Weitei< 

Digital 1036- 1 04 1 
Western Digital 

Microprocessor 1566-1579 
Interface 2869-2880 
Memory 3994-3997 
Custom/Semicustom 4563-4564 
Xlcor 

Memory 3998-3999 
Ziiog 

Microprocessor 1581-1604 
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IC MASTER 



INTERFACE-Analog to Digital Converters (Cont'd) 



Linear- Conver- 
Ify SionTime 
Bits Error ±V!LSB 
Res. ± LSB liS 


Power 
Dis. 
mV^ 
(max.) 


Bin. 
Output 


0«. 
Bin. 
Output 


Compl. 
Bin. 
Output 


Compl. 

0«. 

Bin. 
Output 


CTCor 

2's 
Compl. 
Output 


Sign. 
Magn. 
Output 


Mux. 
In. 


S&H 


Int- 
egra- 
ting 


Int. 
Ref. 


Par. 
Out 


Ser. 
Out 


Device 


Source 




Line 


Binary Output 


(Cont'd) 




12 2 

6 


1575 






X 


X 


X 










X 


X 


X 


(Cont'd) 

ADH-8585-10tODC 




200 


210 


X 




















X 


X 


■nni oil 

ADClZll 


t Nitlonil 


(3344) 








X 




















X 


X 


ADG1Z1 IC 


Nitlonil 


(3344) 




12 Plus Sign 

— 160 ms 




























AD7552 


AD 


(3174) 




12 Plus Sign (2 device set) 
1/2 36000 


_ 


X 










X 










X 


X 


ADB1200C 


National 






12 (2 device set) 

1/2 15 


785 


X 


















X 


X 


X 


HS5210B 


t Hybrid Sys 


(2744) 








X 


















X 


X 


X 


HS5Z10C 


Hybrid Sys 


(2744) 








X 


















X 


X 


X 


HS5211B 


t Hybrid Sys 


(2744) 








X 


















X 


X 


X 


HS5211C 


Hybrid Sys 


(2744) 








X 


















X 


X 


X 


HS5212B 


t Hybrid Sys 


(2744) 


10 






X 


















X 


X 


X 


HS5212C 


Hybrid Sys 


(2744t 








X 




















X 


X 


HS5213B 


t Hybrid Sys 


(2744) 
































HS5213C 


Hybrid Sys 


(2744) 
































HS5214B 


t Hybrid Sys 


(2744) 








X 




















X 


X 


HS5214C 


Hybrid Sys 


(2744) 








X 




















X 


X 


HS521SB 


t Hybrid Sys 


(2744) 








X 




















X 


X 


HS5215C 


Hybrid Sys 


(2744) 








X 


















X 


X 


X 


HS5216B 


t Hybrid Sys 


(2744) 








X 


















X 


X 


X 


HS5216C 


Hybrid Sys 


(2744) 




250000 


40 


X 










X 






X 


X 


X 




ICL7104-12 


Intersil 




20 




360 • 


X 










X 






X 


X 


X 




ICL8052A 


Intersil 






12 (3-Dlglt BCD) 

1/4 1200 


20 


















X 




X 




ADC-EK12DC 


Datel 


























X 




X 




ADC- 
EK12DM 


t Datel 






1 6000 * 


50 


















X 


X 




X 


AD2020 


AD 






13 1/2 40000 * 


64 










X 












X 




MP7S50B 


Micro Pwr 

(401.2749) 






72 










X 








X 




X 


X 


AD7550B 


AD 


(3174) 




14 1/2 250 


300 








X 












X 


X 


X 


MN5260 


Micro Net 






14 (2 device set) 

1/2 250000 


40 


























ini 71tU-14 


Intersil 








360 


























ICL8052A 


Intersil 






1/2 10000 


20 






















X 




4146 


Teledyne P 




OU 


15 2 400000 


20 


X 










X 












X 


TSC800AC 


Taisdyni S 


(2853) 








X 










X 












X 


TSC800AM 


tTeiadyatS 


(2853) 




4 400000 


20 


X 










X 












X 


TSCBOOBC 


Tsitdyai S 


(2853) 








X 










X 












X 


TSCaOOBM 


tTiiidyaiS 


(2853) 




16 1/2 100 


1200 


X 


X 






X 












X 




HS9516-4 


Hybrid Sys 






170 


2500 


X 


X 






X 










X 


X 


X 


ADC731K 


Burr-Brown 










X 


X 






X 










X 


X 


X 


ADC73K 


Burr-Brown 






1 15 




























ADC76 


Burr-Brown 






50 




X 




X 


X 


X 












X 


X 


ADADC71K 


AD 


(3173) 








X 




X 


X 


X 












X 


X 


ADADC72K 


AD 


(3173) 


A(\ 


100 


1200 


X 


X 






X 












X 




HS9516-5 


Hybrid Sys 






170 


2500 


X 


X 






X 










X 


X 


X 


ADC731J 


Burr-Brown 










X 


X 






X 










X 


X 


X 


ADC73J 


Burr-Brown 






1* 17 


1550 






X 


X 


X 










X 


X 


X 


PCM75K 


Burr-Brown 






2 50 




X 




X 


X 


X 












X 


X 


ADABC71J 


AD 


(3173) 








X 




X 


X 


X 












X 


X 


ADADC72J 


AD 


(3173) 






1800* 






X 


X 


X 










X 


X 


X 


ADC71K 


Burr-Brown 














X 


X 


X 










X 


X 


X 


ADC72 


Burr-Brown 






100 


1200 


X 


X 






X 












X 




HS9516-6 


Hybrid Sys 

(Continued) 





t Military Temperature Range (-55° to 125°C) 

2436 



* Typical Value 

Bold faca Indicalas additionai data is provided on the paga notad. 
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MASTER SELECTION GUIDE 



INTERFACE-Analog to Digital Converters (Cont'd) 



Linear- Conver- Power 

ity slonTlme Ols. 

Bits Error ±'/tlSB mW 

Res. ±LSB liS (max.) 



Off. Compl. 
Bin. Bin. Bin. 
Output Output Output 



Compl. 

Off. 

Bin. 
Output 



CTCor 

2's Sign. 

Compl. Magn. 

Output Output 



Mux. 
In. 



Int- 
egra- 
ting 



Int. 
Ret. 



Par. 
Out 



S«r. 
Out 



Binary Output 



(Cont'd) 



2* 



1550 



50 



1440 



100 



1440 



50 



1800' 



(Cont'd) 



PCM75J 



Burr-Brown 



MN5282 



Micro Net 



MN5280 



Micro Net 



ADC71J 



Burr-Brown 



16 (2 device set) 

1/2 250000 40 



ICL7104-16 Intersil 



360 



ICL8052A Intersil 



CD 
CO 



Bin.— Binary 
Off.-Offset 



Compl.— Complementary 
Magn.— Magnitude 



CTC— Compl. 2's Compl. 
Int. Ret.— Internal Reference 



Mux. In-Multiplexed Inputs 
S&H-Sampie and Hold 



^ IC MASTER 1983 



Par. Out— Parallel Output 
Ser. Out-Serial Output 

2437 
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INTERFACE-Analog to Digital Converters (Cont'd) 



Digits 



Decimal Output 



3 1/2 Digits, Integrating 



3 Digits, Dual Slope, Building Block, for Microprocessor 



Systems, e.g. TMS1000 


TL505C Tl 


3 Digits, Dual Slope, 2 Device Sets 


CA3161 RCA (3361) 


CA3162 RCA (3356) 


3 i/2 Digits, Drives LCD DVM Display 


ZN450 Ferranti 


ZN451 Ferranti 


3 1/2 Digits, Integrating, 2 Device Sets 


ICL7101 Intersil 


ICL7103 Intersil 


ICL8052 Intersil 


ICL8053 Intersil 


ICL8068 Intersil 


LD110 Siiiconix 


LD111A Siiiconix 


3 1/2 Digits, Dual Slope 


TSC8751 TeledyneS 


3 1/2—4 1/2 Digits, Ramp type, 2 Device Sets 


MC1405 Motorola 


MC 14435 Motorola 


MC14435E t Motorola 


MC1505 t Motorola 


31/2 


TSC8750 Teiedyne S 


33/4 Digits, Integrating 


ZNA216E Ferranti 


ZNA216J t Ferranti 


ADC3711 National 


ADD3701 National 


4 1/2 Digits, Dual Slope 


ICL7135 Intersil 


TSC7135 TtlidyniS (2850) 


4 1/2 Digits, Dual Slope, 2 Device Sets 


ICL7103A Intersil 


ICL8053A Intersil 


ICL8068A Intersil 


ADB4500 National 


LF13300 National 


LD120 Siiiconix 


LD121A Siiiconix (2817) 


LD122 Siiiconix (2817) 



ICL7106 



Intersil 



ICL7107 


Intersil 


ICL7116 


Intersil 


ICL7117 


Intersil 


iCL7126 


Intersil 


MP7138 


Micro Pwr 




(401,2749) 


MP7138A 


Micro Pwr 




(401.2749) 


MC 14433 


Motorola 


ADC3511 


National 


ADD3501 


National 


14433 


Teiedyne S 


14433A 


Teiedyne S 


TSC7106 


Teiedyne S 


TSC7107 


Teiedyne S 


TSC7116 


Teiedyne S 


TSG7117 


Teiedyne S 



TSC7126 TelodynoS (2848) 



20 



30 



40 



t Military Temperature Range (-55° to 125°C) 

2438 



* Typical Value 

Bold (leo IndlGitos iddltlonil diti Is provided on tbo pigo nolod. 
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MASTER SELECTION GUIDE 



INTERFACE-Digital to Analog Converters 



Linear- Settling Power 
ity Time DIs. 
Bits Error ±'4LSB mW 
Res. ±LSB ijS (max.) 


Bin. 
Input 


Off. 
Bin. 
Input 


Compl. 
Bin. 
Input 


Compl. 

Off. 

Bin. 
Input 


CTCor 

2's 
Compl. 
Input 


Sign. 
Magn. 
Input 


TTL 

Logic 


CMOS 
Logic 


ECL 
Logic 


Int. 
Ref. 


MulL 


Latches 


Device 


Source 


Line 


D/A Converters 






Dual 8-Bit, Data Latches, 
Addressable 

1 — 1350 


X 












X 






X 




X 


MP 10 


Burr-Brown 






X 












X 






X 




X 


IWP11 


Burr-Brown 




4 1/4 0.3 85 




X 










X 


X 




X 






ZN434E 


Ferranti 




4 (video digital converter) 

1/2 0.004 1040 


X 
















X 








HDG-0405 


AD (3169) 




6 1/3 3 250 






X 


X 






X 






X 






MP550Z 


t Micro Pwr 










X 


X 






X 






X 






DAC-01A 


tPMI 




1/4 3 250 






X 


X 






X 






X 






DAC-01 


Micro Pwr 










X 


X 






X 






X 






DAC-01B 


t Micro Pwr 










X 


X 






X 






X 






DAC-01C 


Micro Pwr 










X 


X 






X 






X 






0AC-01D 


Micro Pwr 


10 








X 


X 






X 






X 






D AC-OIF 


t Micro Pwr 










X 


X 






X 






X 






n A nil! 

DAC-Om 


Micro Pwr 










X 


X 


X 




X 






X 






MroSZOA 


t Micro Pwr 

(401.2749) 










X 


X 


X 




X 






X 






MP5520B 


t Micro Pwr 

(401.2749) 










X 


X 


X 




X 






X 






MP5520C 


Micro Pwr 

(401.2749) 










X 


X 


X 




X 






X 






MP5520F 


t Micro Pwr 

(401.2749) 










X 


X 


X 




X 






X 






MP5520H 


Micro Pwr 

/mi 97401 










X 


X 




















NcC-clectron 










X 


X 






X 






X 






DAC-01 


tPMI 










X 


X 






X 






X 






DAC-01B 


tPMI 


20 








X 


X 






X 






X 






DAC-01C 


PMI 










X 


X 






X 






X 






DAC-01F 


tPMI 










X 


X 






X 






X 






DAC-01H 


PMI 










X 


X 






X 






X 






DAC-206A 


t PMI 










X 


X 






X 






X 






DAC-206B 


tPMI 










X 


X 






X 






X 






nAO once 

DAC-206C 


PMI 










X 


X 






X 






X 






DAC-20or 


PMI 




1/2 0.3 240 






X 


X 














X 




MCI 406 


Motoroli (2759) 










X 


X 














X 




MCI 506 


t Motorola (2759) 




1* 45* 


X 












X 


X 




X 






ZN426E-6 


Ferranti 


30 


3 200 






X 


X 


X 




X 






X 






MP5520D 


Micro Pwr 

(401.Z749) 




250 






X 


X 






X 






X 






n A n Ann 

DAC-01D 


PMI 




6 (A/D,D/A,with counter) 

1/2 2.0 175 


X 












X 


X 




X 






ZN425E-6 


Ferranti 




6 (video digital converter) 

1/2 0.006 1350 


X 
















X 








HDG-0605 


AD (3169) 




6/12-Binary Serial 

1/2-5 














X 


X 






X 


X 


MA9706C 


Faircliild 




7 1/2 1* 45* 


X 












X 


X 




X 






ZN426E-7 


Ferranti 






X 












X 


X 




X 






ZN429E-7 


Ferranti 




7 (A/D,D/A,with counter) 

1/2 2.0 175 


X 












X 


X 




X 






ZN425E-7 


Ferranti 




8 - 0.005 - 


X 
















X 


X 


X 




AD97B8 


tAD (3162.3169) 




1/16 * 0.04 * 450 


X 












X 








X 




HI5609-2 


t Harris 


40 




X 












X 








X 




HI5609-5 


Harris 






X 












X 








X 




HI560g-8 


t Harris 




1/8 0.04 * 450 


X 












X 








X 




Hi5607-2 


t Harris 






X 












X 








X 




HI5607-5 


Harris 






X 












X 








X 




HI5607-8 


t Harris 






X 












X 








X 




HI5608-2 


t Harris 

(Continued) 





Bin.— Binary 
Off.-Offset 
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Magn.— Magnitude 



Compl.- Complementary 



int Ref.— Internal Reference 



CTC-Compl. 2's Compl. 
Muit.-Multiplying 

2439 
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INTERFACE-Digital to Analog Converters (Cont'd) 



Linear- Settling 
Ity Time 
Bits Error ±%LSB 
Res. ±LSB nS 


Power 
Dis. 
mW 
(max.) 


Bin. 
Input 


Off. 
Bin. 
Input 


Compl. 
Bin. 
Input 


Compl. 
Off. 
Bin. 
Input 


CTC or 

2's 
Compl. 
Input 


Sign. 
Magn. 
Input 


TTL 
Logic 


CMOS 
Logic 


ECL 
Logic 


InL 
Ret. 


Mult. 


Latches 


Device 


Source 




Line 


D/A Converters 


(Cont'd) 




8 1/8 0.04 * 


450 


X 












X 








X 




HI5608-5 


Harris 


(Cont'd) 








X 












X 








X 




HI5608-8 


t Harris 






0.15 


1.5* 


X 


X 


X 


X 








X 






X 




AD75Z3L 


AD 


(3164) 








X 


X 


X 


X 








X 






X 




AD7523L 


Intersil 










X 


X 


X 


X 








X 






X 




AD7523U 


t Intersil 










X 


X 


X 


X 








X 






X 




MP7S23L 


Micro Pwr 

(401,274g) 




0.15* 


20* 


X 


X 










X 


X 






X 


X 


AD75Z4C 


AD 


(3164) 








X 


X 


X 


X 








X 






X 


X 


AD7524L 


AD 


(3164) 








X 


X 


X 


X 






X 


X 






X 


X 


AD7524U 


tAD 


(3164) 








X 


X 


X 


X 








X 






X 


X 


MP75Z4L 


Micro Pwr 

(401.2749) 


10 






X 


X 


X 


X 








X 






X 


X 


MP75Z4U 


t Micro Pwr 

(401.2749) 






670 


X 


X 


X 


X 








X 






X 




AD7523J 


Intersil 










X 


X 


X 


X 








X 






X 




AD7523S 


t Intersil 






1 30 


X 












X 


X 






X 




DAC0830 


Natlonil 


(3320) 




1* 


_ 


X 












X 


X 




X 






ZN438 


Ferranti 






1/4 0.01 


850 


X 
















X 








HDS-0810E 


AD 


(3169) 








X 
















X 








HDS-0810EMtAD 


(3169) 








X 
















X 








MC10318-g 


Motorola 


(2759) 




0.045 


700 


X 














X 


X 








HI5618A-2 


t Harris 

(2686.3288) 








X 














X 


X 








HI5618A-S 


Harris 

(2686.3288) 


20 


0.085 


33 


X 


X 


X 


X 






X 


X 


X 




X 




DAC-080QF 


AMD 






0.135 


174 


X 


X 


X 


X 






X 


X 


X 




X 




DAC-08A 


t AMD 










X 


X 


X 


X 






X 


X 


X 




X 




ADDAC-08A fAD 










X 


X 


X 






X 


X 


X 




X 




ADDAC-08H 


AD 










X 


X 


X 


X 






X 


X 


X 




X 




DAC-08A 


t Motorola 










X 


X 


X 


X 






X 


X 


X 




X 




DAC-08H 


Motorola 










X 


X 


X 


X 






X 


X 


X 




X 




DAC0800A 


t National 


(3320) 








X 


X 


X 


X 






X 








X 




DAC0802 


t National 


(3320) 








X 


X 


X 


X 






X 








X 




DAC0802C 


National 


(3320) 








X 


X 


X 


X 






X 


X 


X 




X 




DAC-08A 


tPMI 




30 






X 


X 


X 


X 






X 


X 


X 




X 




DAC-08H 


PMI 










X 


X 


X 


X 






X 


X 


X 




X 




DAC-08A 


t Raytheon 










■ X 


X 


X 


X 






X 


X 


X 




X 




DAC-08H 


Raytheon 










X 


X 


X 


X 






X 


X 


X 




X 




DAC-08A 


t Signetics 










X 


X 


X 


X 






X 


X 


X 




X 




DAC-08H 


Signetics 






0.15 


1.5* 


X 


X 


X 


X 








X 






X 




AD7523K 


AD 


(3164) 








X 


X 


X 


X 








X 






X 




AD7523K 


Intersil 










X 


X 


X 


X 








X 






X 




AD7523T 


t Intersil 










X 


X 


X 


X 








X 






X 




MP75Z3K 


Micro Pwr 

(401.2749) 




0.15* 


20* 


X 


X 










X 


X 






X 


X 


AD7524B 


AD 


(3164) 


40 






X 


X 


X 


X 






X 


X 






X 


X 


AD7524K 


AD 


(3164) 








X 


X 


X 


X 






X 


X 






X 


X 


AD7524T 


tAD 


(3164) 








X 


X 


X 


X 








X 






X 


X 


MP7524K 


Micro Pwr 

(401.2749) 








X 


X 


X 


X 








X 






X 


X 


HP7524T 


t Micro Pwr 

(401.2749) 




0.16 * 


123(5V) 


X 


X 


X 


X 


X 




X 


X 






X 


X 


AM6080AC 


AMD 










X 


X 


X 


X 


X 




X 


X 






X 


X 


AM6080AM 


tAMD 










X 


X 


X 


X 


X 


X 


X 


X 






X 


X 


AM6081AC 


AMD 










X 


X 


X 


X 


X 


X 


X 


X 






X 


X 


AM6081AM 


tAMD 

(Continued) 





t Military Temperature Range (-55° to 125°C) 

2440 



* Typical Value 

Bold fnca indleatas addltionai data Is provided on ths pago notod. 



IC MASTER 1983 



MASTER SELECTION GUIDE 



INTERFACE-Digital to Analog Converters (Cont'd) 



Linear- Settling 
Ity Time 
Bits Error ±'ALSB 
Res. ±LSB iS 


Power 
DIs. 
mW 
(max.) 


Bin. 
input 


Off. 
Bin. 
Input 


Compl. 
Bin. 
Input 


Compi. 
Off. 
Bin. 
input 


CTCor 

2's 
Compl. 
Input 


sign. 
Magn. 
input 


nt 

Logic 


CMOS 
Logic 


ECL 
Logic 


int. 
Ref. 


Mult 


Latches 


Device 


Source 




Line 


D/A Converters 


(Cont'd) 




8 1/4 

0.2* 


255* 


X 












X 


X 


X 


X 


X 


X 


NE5119 


Signetics 


Cont'd) 








X 












X 


X 


X 


X 


X 


X 


SE5119 


t Signetics 








1300* 






X 


X 








X 


X 




X 




HDH-080Z 


AD 


(3169) 












X 


X 








X 


X 




X 




HDH-0802M 


tAD 


(3169) 




0.25 


170 


X 


X 










X 








X 


X 


DAC888A 


tPMI 










X 


X 










X 








X 


X 


DAC888E 


PMI 






0.25 * 


265 


X 


X 










X 


X 






X 




AD1408-g 


AD 


(3164) 








X 


X 










X 


X 






X 




AD1 508-9 


tAD 


(3164) 




0.5 


120* 


X 


















X 


X 




DAC-808 


PMf 






1 30 


X 












X 


X 






X 




DAC0831 


Niilonal 


(3320) 


10 


1.5 


375 


X 












X 


X 




X 




X 


AD558K 


AD 


(3164) 




2* 


255 


























NE5019 


Signetics 










X 












X 


X 


X 


X 


X 


X 


SE5019 


t Signetics 






20* 


735* 


X 


X 












X 


X 








HDS-OSZO 


AD 


(3169) 








X 


X 












X 


X 








HDS-0820M 


tAD 


(3169) 




3/8 1.5 


375 


X 












X 


X 




X 




X 


AD558T 


tAD 


(3164) 




1/2 0.005 


- 


















X 




X 




SP9768 


Plessey 






0.01 


450 


X 




X 








X 










X 


TDC1016-8 


TRW 


(3438) 




0.01* 


675 


X 
















X 








MC10318 


Motorola 


(2759) 




0.025 


630 


X 


X 










X 






X 








t OittI 


(2620) 


20 






X 


X 










X 






X 






DAC-HFBMC 


Datel 






0.045 


700 


X 












X 


X 










HI5618B-2 


t Harris 

(2688,3288) 








X 












X 


X 










HI5618B-5 


Harris 

(2686.3288) 




0.12 


240 






X 


X 






X 






X 






DAC90B 


Burr-Brown 














X 


X 






X 






X 






DAC90S 


t Burr-Brown 








255 


X 












X 


X 


X 


X 


X 


X 


NE5118 


Signetics 










X 












X 


X 


X 


X 


X 


X 


SE5118 


t Signetics 






0.135 


174 


X 


X 


X 


X 






X 


X 


X 




X 




DAC-08 


fAMD 










X 


X 


X 


X 






X 


X 


X 




X 




ADDAC-08 


tAD 


(3164) 








X 


X 


X 








X 


X 


X 




X 




jiAoeoi 


t Fairchild 




tn 
oU 






X 


X 


X 


X 






X 


X 


X 




X 




DAC-08 


t Motorola 










X 


X 


X 








X 








X 




DAC0800 


t National 


(3320) 








X 


X 


X 


X 






X 


X 


X 




X 




DAC-08 


tPM! 










X 


X 


X 


X 






X 


X 


X 








DAC-08 


t Raytheon 










X 


X 


X 


X 






X 


X 


X 








DAC-08 


t Signetics 








570 


X 












X 






X 






MN3015 


Micro Net 










X 












X 






X 






MN3015H 


t Micro Net 






0.14* 


130* 


X 


X 










X 






X 




X 


MC689QA 


t Motorola 


(2758) 




0.15 


1.5* 




X 




X 








X 










AD7523J 


AD 


(3164) 








X 


X 


X 


X 








X 










AD7523S 


tAD 


(3164) 


40 






X 


X 


X 


X 








X 






X 




MP7523J 


Micro Pwr 

(401.2749) 






136 


X 


X 










X 


X 


X 




X 




DAC-08BC 


Datal 


(2621) 








X 


X 










X 


X 


X 




X 




DAC-08BM 


t Datel 








174 


X 


X 


X 


X 






X 


X 


X 




X 




DAC-08E 


AMD 










X 


X 


X 


X 






X 


X 


X 




X 




ADOAC-08E 


AD 










X 


X 


X 


X 






X 


X 


X 




X 




mA0801E 


Faircliiid 










X 


X 


X 


X 






X 


X 


X 




X 




DAC-08E 


Motorola 










X 


X 


X 








X 








X 




BAC0800C 


Natlooal 


(3320) 








X 


X 


X 








X 








X 




;xPC624 


NEC-Electron 








X 


X 


X 


X 






X 


X 


X 




X 




DAC-08E 


PMI 




50 






X 


X 


X 


X 






X 


X 


X 




X 




OAC-08E 


Raytheon 










X 


X 


X 


X 






X 


X 


X 




X 




DAC-08E 


Signetics 

(Continued) 







^— < 
CO 
CO 



Bin.— Binary 
Off.-Offset 

®iC MASTER 1983 



Magn.— Magnitude 



Compl.— Complementary 



Int Ret.— Internal Reference 



CTC— Compl. 2's Compl. 
Mult.-Multiplying 

2441 



IC MASTER 



iNTERFACE-Digital to Analog Converters (Cont'd) 



Linear- Settling Power 

Ity Time Dis. 

Bits Error ±'klSB mW 

Res. ±LSB mS (max.) 



Input 



Compl. CTC or 

Off. Compl. Off. 2's Sign. 

Bin. Bin. Bin. Compl. Magn. TTL CMOS ECL 

Input Input Input Input Input Logic Logic Logic 



Latches Device 



D/A Converters 



(Cont'd) 



1/2 



0.15 * 20 * 


X 


X 










X 


X 






X 


X 


(Cont'd) 

AD7524A AD (3164) 


X 


X 


X 


X 








X 






X 


X 


AD7524J AD (3164) 


X 


X 


X 


X 








X 






X 


X 


AD7524S tAD (3164) 


X 


X 


X 


X 








X 






X 


X 


MP7524J Micro Pwr 

(401.2740) 


X 


X 


X 


X 








X 






X 


X 


MP7524S t Micro Pwr 

ijni 97AQV 

(4D1.Z749) 


305 


X 












X 


X 






X 




nAPnono xii*itj*aai i99on\ 
DAUUoUo TN'tlOnil (od£U) 


X 












X 


X 






X 




DACOBOBC HlilOIIII (33Z0) 


0.16 * 123 


X 


X 


X 


X 


X 




X 


X 






X 


X 


Aikicnon^ Ann 
AMbUoUL AMU 


X 


X 


X 


X 


X 




X 


X 






X 


X 


AMt)UoUM 1 AInU 


X 


X 


X 


X 


X 


X 


X 


X 






X 


X 


AMbUoll/ AMI) 


X 


X 


X 


X 


X 


X 


X 


X 






X 


X 


Aftlcn041l 4- Aim 

AMOUUIM 7 AMU 


0.20 * 130 * 


X 


X 










X 






X 




X 


MCboSO MOiorOII (2700) 


ft 00 on * 


X 


X 










X 


X 






X 


X 


hUiacoh AD (0104) 


X 


X 










X 


X 






X 


X 


AD7528L AD (3164) 


X 


X 










X 


X 






X 


X 


AD7528T fAD (3164) 


X 


X 










X 


X 






X 


X 


AD7528U tAD (3164) 


0.25 170 


X 


X 










X 








X 


X 


DAC888B t PMI 


X 


X 










X 








X 


X 


DAC888F PMI 


0.25 * 265 


X 












X 


X 






X 




SSS1408A-8 AMD 


X 












X 


X 






X 




SSS1508A-8 t AMD 


X 


X 










X 


X 






X 




AD1408-8 AD (3164) 


X 


X 










X 


X 






X 




AD1508-8 tAD (3164) 


X 


X 










X 


X 






X 




DAC-1408A-8 PMI 


X 


X 










X 


X 






X 




DAC-1508A-8t PMI 


0.25/1.0 

900 






X 


X 


X 




X 






X 


X 




0AC82K Burr-Brown 






X 


X 


X 




X 






X 


X 




DAC82S t Burr-Brown 


0.3 * 305 


X 












X 


X 






X 




1408-8 AMD 


X 












X 


X 






X 




1508-8 t AMD 


X 


X 










X 


X 






X 




DAC-IC8BC Ditel (2621) 


X 


X 










X 


X 






X 




DAC-IC8BM fDatei 


X 












X 


X 






X 




,iA0802 t Fairchlld 


X 












X 


X 






X 




mA0802A Fairchlld 


X 




















X 




MC1408-8 Motorola (2759) 


X 




















X 




MCI 508-8 tMotoroli (2759) 


X 












X 








X 




LM 1408-8 National 


X 












X 








X 




LM 1508-8 t National 


X 












X 








X 




MC1408-8 Signetics 


X 












X 








X 




MC1508-8 t Signetics 


0.375 300 


X 


X 


X 








X 






X 






DAC-100C Micro Pwr 


0.6 * 500 


X 




X 








X 






X 




X 


XRg201 Exar (3193) 


0.8 100 * 


X 


X 










X 


X 




X 




X 


ZN428E-8 Ferranti 


X 


X 










X 


X 




X 




X 


ZN428J-8 t Ferranti 


1 30 


X 












X 


X 






X 




DAC0832 National 


45* 


X 












X 


X 




X 






ZN426E-8 Ferranti , 


X 












X 


X 




X 






ZN426J-8 t Ferranti 


X 












X 


X 










ZN429E-8 Ferranti 


X 












X 


X 










ZN429J-8 t Ferranti 


750 


X 












X 






X 






MN3008 Micro Net 


X 












X 






X 






MN3008H t Micro Net 




X 










X 






X 






MN3009 Micro Net 




X 










X 






X 






MN3009H t Micro Net 

(Continued) 



20 



30 



40 



50 



t Military Temperature Range (-55° to 125°C) 

2442 



* Typical Value 

Bold faco Indicates additional data Is provided on the page noted. 



IC MASTER 1983 



MASTER SELECTION GUIDE 



INTERFACE-Digitai to Analog Converters (Cont'd) 



Linear- Settling 
Ity Time 

Bits Error ± 'A LSB 

Res. ±LS8 


Power 
DIs. 
mW 
(max.) 


Bin. 
Input 


on. 

Bin. 
Input 


Compl. 
Bin. 
Input 


Compl. 

0«. 

Bin. 
Input 


CTCor 

2's 
Compl. 
Input 


Sign. 
Magn. 
Input 


nL 

Logic 


CMOS 
Logic 


ECL 
Logic 


InL 
Re(. 


Mult. 


Latches 


Device 


Source 




Line 


D/A Converters 


(Cont'd) 




8 1/2 

1.5 


75* 


X 












X 


X 




X 




X 


A0S58J 


AO 


[Cont'd) 
(3164) 






300 


X 


X 










X 


X 






X 




DAC331B-8 


t Hybrid Sys 










X 


X 










X 


X 






X 




DAC331C-8 


Hybrid Sys 






2* 


255 


X 


X 










X 






X 






0AC-UP8BC 


Dtlsl 


(2621) 








X 


X 










X 






X 






DAC-UP8BM tOatel 






255* 


X 












X 


X 


X 


X 


X 


X 


NE5018 


Signetics 










X 












X 


X 


X 


X 


X 


X 


SE5018 


t Signetics 






2.5 


570 


X 


X 


X 








X 






X 






MN3014 


Micro Net 










X 


X 


X 








X 






X 






MN3014H 


t Micro Net 






3 


680 


X 


X 
















X 






HS3020B 


t Hybrid Sys 




10 






X 


X 
















X 






HS3020C 


Hybrid Sys 








830 


X 


X 


X 








X 






X 




X 


MN3020 


Micro Net 










X 


X 


X 








X 






X 




X 


MN3020H 


t Micro Net 






4 


1080 


X 


X 




X 






X 


X 




X 




X 


DAC336B-8 


t Hybrid Sys 










X 


X 




X 






X 


X 




X 




X 


DAC336C-8 


Hybrid Sys 






20 


285 


X 












X 


X 




X 






DAC336B-1 


t Hybrid Sys 










X 












X 


X 




X 






DAC337B-0 


t Hybrid Sys 










X 












X 


X 




X 






DAC337B-2 


t Hybrid Sys 










X 












X 


X 




X 






DAC337C-0 


Hybrid Sys 










X 












X 


X 




X 






DAC337C-1 


Hybrid Sys 




20 






X 












X 


X 




X 






DAC337C-2 


Hybrid Sys 






23* 


585 






X 








X 


X 




X 






MN3000 


Micro Net 














X 








X 


X 




X 






MN3000H 


t Micro Net 












X 










X 


X 




X 






MN3001 


Micro Net 












X 










X 


X 




X 






MN3001H 


t Micro Net 










X 












X 


X 




X 






MN3002 


Micro Net 










X 












X 


X 




X 






MN3002H 


t Micro Net 












X 










X 


X 




X 






MN3006 


Micro Net 












X 










X 


X 




X 






MN3006H 


t Micro Net 






30 


570 


X 


X 


X 








X 






X 






UN3013 


Micro Net 




30 






X 


X 


X 








X 






X 






MN3013H 


t Micro Net 






40 


300 




X 










X 


X 




X 






DAC337B-6 


t Hybrid Sys 












X 










X 


X 




X 






0AC337C-6 


Hybrid Sys 






3/4 1.5 


375 


X 












X 


X 




X 




X 


AD558S 


fAD 


(3164) 




1 0.01 * 


675 


X 
















X 




X 




MC10318C-7 


Motoroli 


(2759) 




0.07 


305 


X 












X 


X 






X 




MC1408-7 


Signetics 






0.15 


174 


X 


X 


X 


X 






X 


X 


X 




X 




DAC-08C 


AMD 










X 


X 


X 


X 






X 


X 


X 




X 




ADDAC-08C 


AD 










X 


X 


X 


X 






X 


X 


X 




X 




fiAOSOIC 


Fairchild 










X 


X 


X 


X 






X 


X 


X 




X 




DAC-08C 


Motorola 




40 






X 


X 


X 








X 








X 




DAC0801C 


NttlODll 


(3320) 








X 


X 


X 


X 






X 


X 


X 




X 




DAC-08C 


PMI 










X 


X 


X 


X 






X 


X 


X 




X 




DAC-08C 


Raytheon 










X 


X 


X 


X 






X 


X 


X 




X 




DAC-08C 


Signetics 






0.22 


20* 


X 


X 










X 


X 






X 


X 


AD7528J 


AD 


(3164) 








X 


X 










X 


X 






X 


X 


AD7528S 


tAD 


(3164) 




0.25* 


265 


X 


X 










X 


X 






X 




SSS1408A-7 


AMD 










X 


X 










X 


X 






X 




AD1408-7 


AD 


(3164) 








X 


X 










X 


X 






X 




f<A0802B 


Fairchild ° 










X 


X 










X 


X 






X 




DAC-1408A-7 PMI 


50 


0.3* 


305 


X 












X 


X 






X 




1408-7 


AMD 










X 




















X 




MC1408-7 


Motorola 


(2759) 








X 












X 








X 




DAC0807C 


Natlooil 


(3320) 








X 












X 








X 




LM 1408-7 


National 

(Continued) 





Bin.— Binary Compi.— Complementary CTC— Compl. 2's Compl. 

Off.— Offset Magn.— Magnitude Int Ref.— Internal Reference Mult.— Multiplying 



« IC MASTER 1983 



2443 



IC MASTER 



INtERFACE-Digital to Analog Converters (Cont'd) 



Linear- Settling 
Ity Time 
Bits Error ±'ALSB 
Res. ±LSB fiS 


Power 
DIs. 
niW 
(max.) 


Bin. 
Input 


Off. 
Bin. 
Input 


Compl. 
Bin. 
Input 


CompL 
Off. 
Bin. 
Input 


CTC or 

2's 
Compl. 
Input 


Sign. 
Magn. 
Input 


TTL 
Logic 


CMOS 
Logic 


ECL 
Logic 


Int. 
Ref. 


Mult. 


Latches 


Device 


Source 




Line 


D/A Converters 


(Cont'd) 




8 

1 1/4 U.o 


OUD 


X 














X 






X 






niiinii 


(Cont'd) 




2 0.01 * 


675 


X 
















X 




X 




MC1031SC-6 


Motorola 


(2759) 




0.25 * 


265 


X 


X 










X 


X 






X 




DAC1408A-6 


AMD 










X 


X 










X 


X 






X 




fxA0802C 


Fairchild 










X 


X 










X 


X 






X 




DAC-1408A-e 


PMI 






0.3* 


305 


X 












X 


X 






X 




1408-6 


AMD 










X 




















X 




MC1408-6 


Motorola 


(2759) 




























)( 




DAC0806C 


Natloiil 


(3320) 








)( 












)( 












LM 1408-6 


National 






8 (A/D, D/A, with counter) 
1/2" 2.0 


175 


X 












X 


X 




X 






ZN425E-8 


FerrantI 




10 


1 2.0 


175 


X 












X 


X 




X 






ZN425J-8 


t FerrantI 






8 (D/A, with counter/clock) 
1/2 0.8 




X 












X 


X 




X 






ZN435E-8 


FerrantI 










X 












X 


X 




X 






ZN435J-8 


t FerrantI 






8 Plus Sign 

1/2 20 


750 


X 












X 








X 




MN380 


Micro Net 










X 












X 








X 




MN380H 


t Micro Net 






8 (video digital converter) 
1/4 0.010 


1976 


X 
















X 








HDD-0810 


AD 










X 
















X 








HDD-0810M fAD 






2028 


X 
















X 








HDD-0810C 


AD 










X 
















X 








HDD-0810CMtAD 




1/2 0.008 


1660 


X 
















X 








HD6-0805 


AD 


(3169) 


20 


8 (7-Blts plus Sign) Companding 
- 0.5 * 192 














X 












AM6072C 


AMD 






















X 












AM6072M 


tAMD 






1/2 step 

0.5 


192 














X 












AM6070AC 


AMD 






















X 












AM6070AM 


tAMD 






















X 


X 


X 




X 




DAC-76B 


tPMI 






















X 


X 






X 




DAC-76E 


PMI 






















X 


X 


X 




X 




DAC-86E 


PMI 






















X 


X 


X 




X 




DAC-87E 


PMI 








207 














X 


X 


X 




X 




DAC-88E 


PMI 








500 














X 


X 


- X 




X 




DAC-89E 


PMI 




30 


1 step 0.5 


192 














X 












AM6070C 


AMD 






















X 












AM6070M 


tAMD 






0.5* 


192 














X 


X 


X 




X 




DAC-76 


tPMI 






















X 


X 


X 




X 




DAC-76C 


PMI 






















X 


X 


X 




X 




DAC-86C 


PMI 






















X 


X 


X 




X 




DAC-87C 


PMI 








207 














X 


X 


X 




X 




DAC-88C 


PMI 








500 














X 


X 


X 




X 




DAC-89C 


PMI 






1 1/2 step 

0.5* 


192 














X 


X 


X 




X 




DAC-76D 


PMI 






8-2 Digit BCD 

1/4 0.135 


194 














X 


X 


X 




X 




DAC-20A 


t Motorola 




40 


















X 


X 


X 




X 




DAC-20E 


Motorola 






1/2 0.135 


194 














X 


X 


X 




X 




DAC-20 


t Motorola 






















X 


X 


X 




X 




DAC-20C 


Motorola 






0.15 


194 














X 


X 


X 




X 




DAC-20C 


PMI 






23* 


630 














X 


X 




X 






MN3010 


Micro Net 






















X 


X 




X 






MN3010H 


t Micro Net 






9 1/2 0.01 


450 


X 




X 








X 










X 


TDC1016-9 


TRW 


(3438) 





Q) 
•♦— ' 
(O 
CO 



t Military Temperature Range (- 55° to 125°C) 

2444 



* Typical Value 

Bold fico Indleatos adiltlonil data Is provided on tho page notod. 



®IC MASTER 1983 



MASTER SELECTION GUIDE 



INTERFACE-Digital to Analog Converters (Cont'd) 



Linear- Settling 
Ity Time 
Bits Error ±'/i!LSB 
Res. ±LSB nS 


Power 
DIs. 
mW 
(max.) 


Bin. 
Input 


Off. 
Bin. 
Input 


CompI. 
Bin. 
Input 


CompI. 

Off. 

Bin. 
Input 


CTCor 

2's 
CompI. 
Input 


Sign. 
Magn. 
Input 


HL 
Logic 


CMOS 
Logic 


ECL 
Logic 


Inl 
Ref. 


Mult. 


Latches 


Device 


Source 




Line 


D/A Converters 


(Cont'd) 




9 (8-Bits plus Sign) 

V4 0.75 


500 


X 










X 


X 


X 




X 


X 




DAC-208A 


tPMI 










X 










X 


X 


X 




X 


X 




DAC-208E 


PMI 






1/2 0.75 


500 


X 










X 


X 


X 




X 


X 




DAC-208B 


tPMI 










X 










X 


X 


X 




X 


X 




DAC-208F 


PMI 






10 1/8 0.5 * 


50 


X 


X 


X 


X 






X 


X 






X 




MP7620J 


Micro Pwr 






1/4 * 0.6 * 


780 


X 












X 


X 






X 




HI5610-2 


t Harris 

(2B83.328B) 








X 












X 


X 






X 




nl50lD-4 


Harris 

(2683.3288) 








X 












X 


X 






X 




HI56I0-5 


Harris 

(2683.3288) 








X 












X 


X 






X 




HI5610-8 


t Harris 

(2683.3288) 




1/4 0.025 * 


735 


X 


X 










X 


X 










HDS-1025 


AD 


(3169) 


10 






X 


X 










X 


X 










HDS-1025M 


tAD 


(3169) 




0.25* 


275 


X 


X 










X 


X 




X 






ADS61K 


AD 


(3164) 








X 


X 










X 


X 




X 






AD561T 


tAD 


(3164) 








X 


X 










X 


X ■ 




X 






MP561K 


Micro Pwr 












X 










X 


X 




X 






MP561T 


t Micro Pwr 






0.3 * 


1300 
















X 




X 






HOH-1003 


AD 


(3169) 




0.5 * 


50 


























MP7620K 


Micro Pwr 






1/2 01 


450 


























TnciniR.in 


TRW 


(3438) 








X 


X 










X 






X 






OAC- 

HF10BMC 


Datai 


(2621) 








X 


X 










X 






X 






DAC- 

HF10BMM 


t Dalai 


(2620) 


20 


0.15 


450 


X 


X 


X 


X 






X 


X 


X 




X 




DAC-10B 


tPMI 










X 


X 


X 


X 






X 


X 


X 




X 




DAC-10C 


tPMI 










X 


X 


X 


X 






X 


X 


X 




X 




DAC-10F 


PMI 










X 


X 


X 


X 






X 


X 


X 




X 




DAC-10G 


PMI 






0.25 


380 


X 














X 






X 




MC3410 


Motorola 


(2750) 








X 














X 






X 




MC3510 


t Motoreia 


(2759) 








X 














X 






X 




MC3410 


Signetlcs 








390 


X 


X 










X 


X 










DAC-IC10B 


Datel 










X 


X 










X 


X 










DAC-IC10BM t Oatel 




0.25 * 


275 


X 


X 










X 


X 




X 






AD561J 


AD 


(3164) 


30 






X 


X 










X 


X 




X 






AD5618 


AD 


(3164) 








X 


X 










X 


X 




X 






MP561J 


Micro Pwr 










X 


X 










X 


X 




X 






MP561S 


t Micro Pwr 






0.3 




X 


X 












X 






X 




AD75Z7C 


AO 


(3164) 








X 


X 












X 






X 




AD7527GC 


AD 


(3164) 








X 


X 












X 






X 




AD7527GL 


AD 


(3164) 








X 


X 












X 






X 




AD7S27GU 


tAD 


(3164) 








X 


X 












X 






X 




AD75Z7L 


AO 


(3164) 








X 


X 












X 






X 




AD7527U 


tAD 


(3164) 




0.375 


300 






X 


X 






X 






X 






MP5560A 


t Micro Pwr 


(2749) 


40 










X 


X 






X 






X 






DAC-100A 


tPMI 














X 


X 






X 






X 






DAC-100A 


PMI 






0.5 


30 


X 


X 










X 


X 






X 




DAC- 
HA10BC-1 


Datel 










X 


X 










X 


X 






X 




DAC- 

HA10BM-1 


t Datel 






0.5* 


0.025 


X 


X 










X 


X 






X 




DAC-HA10BC 


Dalai 


(2621) 








X 


X 










X 


X 






X 




0AC-HA10BM 


t Dalai 


(2620) 






20* 


X 


X 


X 


X 






X 


X 






X 




AD7520L 


AD (3164) 

(Continued) 





Bin.— Binary 
0«.-Offset 

®IC MASTER 1983 



Magn.— Magnitude 



CompI.— Compiementary 



Int Ref.— Internal Reference 



CTC-Compl. 2's CompI. 
Mult-Multiplying 

2445 



IC MASTER 



INTERFACE-Digital to Analog Converters (Cont'd) 



CD 
"D 



C 
O 
-t— ' 

o 




CO 

<D 
-t— ' 

to 

03 



Linear- Settling 
Ity Time 
Bits Error ±y!LSB 
Res. ±LSB iiS 


Power 
Dis. 
mW 
(max.) 


Bin. 
Input 


Oft. 
Bin. 
input 


Compl. 
Bin. 
input 


Compi. 
Off. 
Bin. 
input 


CTCor 

2'S 
Compl. 

input 


Sign. 
Magn. 
input 


HL 
Logic 


cms 

Logic 


ECL 
Logic 


Int. 
Ret. 


Mult. 


Latches 


Device 


Source 


Line 


D/A Converters 


(Cont'd) 




10 1/2 0.5 * 


20* 


X 


X 


X 


X 






X 


X 






X 




AD75Z0U 


(Cont'd) 
tAD (3164) 








X 


X 


X 


X 






X 


X 






X 




AD7530L 


AD (3164) 








X 


X 


X 


X 














X 




AD7520L 


Intersil 








X 


X 


X 


X 














X 




AD7520U 


t Intersil 








X 


X 


X 


X 






X 


X 






X 




AD7530L 


Intersil 








X 


X 


X 


X 






X 


X 






X 




MP7SZ0L 


Micro Pwr 

(401,2749) 








X 


X 


X 


X 






X 


X 






X 




MP75Z0P 


Micro Pwr 

(101 91i9\ 








X 


X 


X 


X 






X 


X 






X 




MP75Z0U 


t Micro Pwr 








X 


X 


X 


X 






X 


X 






X 




MP7530 


Micro Pwr 






on * 




X 




















X 


ninnnn 

UAu lUUU 


^UallAiittl /999n\ 

J niiiunii \aOC\i} 


10 








X 












X 






X 


X 


ninnnnr 


IfallfiH*! /Q49n\ 
niliOnll {OQCMf 








X 


X 


X 


X 






X 


X 






X 


X 


UAulUUJ 


J iiaiionai 








X 












X 


X 






X 


X 


DAC1U03C 


National 








X 


X 


X 


X 






X 


X 






X 


X 


DAClOUD 


t Nltloml (33Z0) 








X 


X 


X 


X 






X 


X 






X 


X 


DAC1006C 


Nallonil (33Z0) 






40 


X 


X 


X 


X 






X 


X 






X 


X 


AD75ZZL 


AD (3164) 








X 


X 


X 


X 






X 


X 






X 


X 


AD75ZZU 


tAD (3164) 








X 


X 










X 


X 






X 


X 


MP75ZZL 


Micro Pwr 

(401.Z74g) 








X 


X 


X 


X 






X 


X 






X 


X 


MP75ZZU 


t Micro Pwr 

(401,2749) 






50 


X 


X 


X 


X 






X 


X 






X 




MP7620L 


Micro Pwr 


20 


0.6 


30 


X 


X 


X 


X 






X 


X 






X 




AD7533C 


AD (3164) 








X 


X 


X 


X 






X 


X 






X 




AD7533L 


AD (3164) 








X 


X 


X 


X 






X 


X 






X 




AD7533U 


tAD (3164) 




0.8* 


30* 


X 


X 


X 


X 






X 


X 






X 




AD7533L 


Intersil 








X 


X 


X 


X 






X 


X 






X 




AD7533U 


t Intersil 








X 


X 


X 


X 






X 


X 






X 




MP7533L 


Micro Pwr 

(401.Z749) 








X 


X 


X 


X 






X 


X 






X 




MP7533U 


t Micro Pwr 

(401.Z74g) 




1.5 


30 


X 


X 










X 


X 






X 




DAC331B-10 t Hybrid Sys 








X 


X 










X 


X 






X 




DAC331C-10 


Hybrid Sys 




4* 


255 


X 












X 


X 


X 


X 


X 


X 


NE5020 


Signetics 


30 


10 


715 






X 


X 






X 






X 






MN3040 


Micro Net 












X 


X 






X 






X 






MN3040H 


t Micro Net 




15 


165 


X 








X 




X 


X 






X 




DAC348B-10 ] Hybrid Sys 








X 








X 




X 


X 






X 




DAC348C-10 


Hybrid Sys 




20 


150 






X 


X 






X 


X 




X 






DAC347LPB- 
108 


t Hybrid Sys 












X 








X 


X 




X 






DAC347LPB- 
10U 


t Hybrid Sys 












X 


X 






X 


X 




X 






DAC347LPC- 
10B 


Hybrid Sys 












X 








X 


X 




X 






DAC347LPC- 
10U 


Hybrid Sys 






285 




X 










X 


X 




X 






DAC337B-4 


t Hybrid Sys 








X 












X 


X 




X 






DAC337B-5 


t Hybrid Sys 


Af\ 








X 










X 


X 




X 






DAC337C-4 


Hybrid Sys 








X 












X 


X 




X 






DAC337C-5 


Hybrid Sys 




23* 


585 






X 








X 






X 






MN3003 


Micro Net 












X 








X 






X 






MN3003H 


t Micro Net 










X 










X 






X 






MN3004 


t Micro Net 










X 










X 






X 






IMN3004H 


t Micro Net 

(Continued) 





t Military Temperature Range ( - 55° to 125°C) * Typical Value 

Bold (ICO Indlcitos iddltlonil diti Is provldod on Iho pigo nolod. 



2446 



® IC MASTER 1983 



MASTER SELECTION GUIDE 



INTERFACE-Digital to Analog Converters (Cont'd) 



Linear- Settling 
Ity Time 
Bits Error ±%LSB 
Res. ±LSB fiS 


Power 
DIs. 
mW 
(max.) 


Bin. 
Input 


Oft. 
Bin. 
Input 


Compl. 
Bin. 
Input 


Compl. 

Off. 

Bin. 
Input 


CTC or 

2's 
Compl. 
Input 


Sign. 
Magn. 
Input 


ni 
Logic 


CMOS 
Logic 


ECL 
Logic 


Int. 
Ret. 


Mult. 


Latches 


Device 


Source 




Line 


D/A Converters 


(Cont'd) 




10 1/2 23 * 


585 


X 












X 






X 






MN3005 


Micro Net 


(Cont'd) 








X 












X 






X 






MN3005H 


t Micro Net 












X 










X 






X 






MN3007 


Micro Net 












X 










X 






X 






MN3007H 


t Micro Net 






30 


- 




X 










X 








X 




M/D2005-1 


HyComp 






40 


300 






X 








X 


X 




X 






DAC337B-3 


t Hybrid Sys 












X 










X 


X 




X 






DAC337B-7 


t Hybrid Sys 














X 








X 


X 




X 






DAC337C-3 


Hybrid Sys 












X 










X 


X 




X 






DAC337C-7 


Hybrid Sys 






500 * 


24 


X 












X 


X 






X 




AD7520L 


National 




10 






X 












X 


X 






X 




AD7520U 


t National 










X 












X 


X 






X 




DAC1020 


t National 


(3320) 








X 












X 


X 






X 




DAC1020C 


Hatlonal 


(3320) 




1/2 0.01 


990 


X 
















X 








HDS-1015E 


AD 


(3169) 








X 
















X 








HDS-IOISEMfAD 


(3169) 




0.135 


276 


X 




X 








X 


X 






X 




DAC-10B 


Raytheon 










X 




X 








X 


X 






X 




DAC-10C 


Raytheon 










X 




X 








X 


X 






X 




DAC-10F 


Raytheon 






0.25 


380 


X 












X 


X 






X 




MC3510 


Signetlcs 






0.25 * 


300 


X 












X 


X 




X 


X 




HE5410 


Signstlcs 


(3413) 


20 






X 












X 


X 




X 


X 




SE5410 


Signetlcs 


(3413) 




0.3* 


1300 






X 


X 






X 


X 




X 






HDH1003M 


tAD 






0.375 


250 






X 


X 


X 




X 






X 






ADDAG100K 


AD 


(3164) 












X 


X 


X 




X 






X 






ADDAC100L 


AD 


(3164) 












X 


X 


X 




X 






X 






ADDAC100T 


tAD 


(3164) 




1 0.15 


276 


X 




X 








X 


X 






X 




DAC-10G 


Raytheon 






0.25 


- 




X 


X 








X 


X 




X 






DAC-101E 


PMI 








380 


X 














X 






X 




MC3410C 


Motorola 


(2759) 








X 












X 


X 






X 




MC3410C 


Signetlcs 








390 


X 


X 










X 


X 






X 




DAC-IC1DBC 


Daiel 


(2621) 


30 


0.3 


- 


X 


X 












X 






X 




AD7527B 


AD 


(3164) 








X 


X 












X 






X 




AD7527K 


AD 


(3164) 








X 


X 












X 






X 




AD7527T 


tAD 


(3164) 






300 






X 


X 






X 






X 






MP5560B 


t UlCTO Pwr 


(2749) 












X 


X 






X 






X 






DAC-100B 


tPMI 






0.375 


250 






X 


X 


X 




X 






X 






AODAC100J 


AD 


(3164) 












X 


X 


X 




X 






X 






ADDAC1G0S 


tAD 


(3164) 




0.5* 


20* 


X 


X 


X 


X 






X 


X 






X 




A07520K 


AD 


(3164) 








X 


X 


X 


X 






X 


X 






X 




AD7520T 


tAD 


(3164) 








X 


X 


X 


X 






X 


X 






X 




A0753QK 


AD 


(3164) 


40 






X 


X 


X 


X 






X 


X 






X 




AD7520K 


Intersil 










X 


X 


X 


X 






X 


X 






X 




AD7520T 


t Intersil 










X 


X 


X 


X 






X 


X 






X 




AD7530K 


Intersil 










X 


X 


X 


X 






X 


X 






X 




MP7520K 


Micro Pwr 

(401.2749) 








X 


X 


X 


X 






X 


X 






X 




MP7520N 


Fillcro Pwr 

(401,2749) 








X 


X 


X 


X 






X 


X 






X 




MP7520T 


t F^lcro Pwr 

(401,2749) 








X 


X 


X 


X 






X 


X 






X 




MP753QK 


Fillcro Pwr 

(401,2749) 








X 


X 


X 


X 






X 


X 






X 


. X 


DAC1001 


t National 










X 


X 


X 


X 






X 


X 






X 


X 


DAC1001C 


National 










X 


X 


X 


X 






X 


X 






X 


X 


DAC1004 


t National 




50 






X 


X 


X 


X 






X 


X 






X 


X 


DAC1004C 


National 

(Continued) 





CD 

c 

o 

o 

CD 



CD 



Bin.— Binary Compl.— Complementary CTC— Compl. 2's Compl. 

Off.— Offset Magn.— Magnitude Int Ref.— Internal Reference Mult.— Multiplying 



iC MASTER 1983 



2447 



IC MASTER 



INTERFACE-Digital to Analog Converters (Cont'd) 



Linear- Settling 
ity Time 
Bits ■ Error ±'/2LSB 
Res. ± LSB (iS 


Power 
DIs. 
mW 
(max.) 


Bin. 
Input 


Off. 
Bin. 
Input 


CompI. 
Bin. 
Input 


CompI. 
Off. 
Bin. 
Input 


CTC or 

2's 
CompI. 
Input 


Sign. 
Magn. 
Input 


TTL 
Logic 


CMOS 
Logic 


ECL 
Logic 


Int. 
Ref. 


Mult. 


Latches 


Device 


Source 




Line 


D/A Converters 


(Cont'd) 




10 1 0.5 * 


20 * 


X 


X 


X 


X 






X 


X 






X 


X 


DAC1007 


t National 


(Cont'd) 
(3320) 








X 


X 


X 


X 






X 


X 






X 


X 


DAC1007C 


National 


(3320) 






40 


X 


X 


X 


X 






X 


X 






X 


X 


AD7522K 


AD 


(3164) 








X 


X 


X 


X 






X 


X 






X 


X 


AD7522T 


tAD 


(3164) 






50 


X 


X 


X 


X 






X 


X 






X 


X 


MP7522K 


Micro Pwr 

(401,2749) 








X 


X 


X 


X 






X 


X 






X 


X 


MP7522T 


t Micro Pwr 

(401.2749) 








X 


X 


X 


X 






X 


X 






X 




MP7620M 


Micro Pwr 






0.6 


30 


X 


X 


X 


X 






X 


X 






X 




AD7533B 


AD 


(3164) 








X 


X 


X 


X 






X 


X 






X 




AD7533K 


AD 


(3164) 








X 


X 


X 


X 






X 


X 






X 




AD7533T 


tAD 


(3164) 


10 


0.8* 


30* 


X 


X 


X 


X 






X 


X 






X. 




AD7533K 


Intersil 










X 


X 


X 


X 






X 


X 






X 




AD7533T 


t Intersil 










X 


X 


X 


X 






X 


X 






X 




MP7533K 


Micro Pwr 

(401.2749) 




1.5* 


300 




X 






X 




X 


X 




X 






DAC-04AC 


PMI 












X 






X 




X 


X 




X 






DAC-04BC 


PMI 












X 






X 




X 


X 




X 






DAC-06E 


PMI 








350 


X 












X 


X 




X 






DAC-03AD 


PMI 










X 












X 


X 




X 






DAC-03BD 


PMI 






5 


435 


X 


X 
















X 






DAC-UP10B 


Datei 


(2615) 




500* 


24 


X 












X 


X 






X 




AD7520K 


National 




20 






X 












X 


X 






X 




AD7520T 


National 










X 












X 


X 






X 




DAC1021 


t National 


(3320) 








X 












X 


X 






X 




DAC1021C 


National 


(3320) 




2 0.225 


300 






X 


X 






X 






X 






MP5560C 


t Micro Pwr 


(2749) 












X 


X 






X 






X 






MP5560C 


Micro Pwr 














X 


X 






X 






X 






nAP innr* 

UMV>- lUUU 


tPMI 














X 


X 






X 






X 






DAC-100C 


PMI 






0.25 


225 




X 


X 








X 


X 






X 




DAC-101F 


PMI 






0.5* 


20* 


X 


X 


X 


X 






X 


X 






X 




AD7520J 


AD 


(3164) 








X 


X 


X 


X 






X 


X 






X 




AD7520S 


IAD 


(3164) 


30 






X 


X 


X 


X 






X 


X 






X 




AD7530J 


AD 


(3164) 








X 


X 


X 


X 






X 


X 






X 




AD7520J 


Intersil 










X 


X 


X 


X 






X 


X 






X 




AD7520S 


t Intersil 










X 


X 


X 


X 






X 


X 






X 




AD7530J 


Intersil 










X 


X 


X 


X 






X 


X 






X 




MP7520J 


Micro Pwr 

(401.2749) 








X 


X 


X 


X 






X 


X 






X 




MP7520M 


t Micro Pwr 

(401.2749) 








X 


X 


X 


X 






X 


X 






X 




MP7520S 


Micro Pwr 

(401.2749) 








X 


X 


X 


X 






X 


X 






X 




MP7530J 


Micro Pwr 

(401.2749) 








X 


X 


X 


X 






X 


X 






X 




DAC1002 


t National 


(3320) 








X 


X 


X 


X 






X 


X 






X 


X 


DAC1002C 


National 


(3320) 


40 






X 


X 


X 


X 






X 


X 






X 




DAC1005 


t National 










X 


X 


X 


X 






X 


X 










DAC1005C 


National 










X 


X 


X 


X 






X 


X 










DAC1008 


t National 


(3320) 








X 


X 


X 


X 






X 


X 






X 


X 


DAC1008C 


National 


(3320) 






40 


X 


X 


X 


X 






X 


X 






X 


X 


AD7522J 


AD 


(3164) 








X 


X 


X 


X 






X 


X 






X 


X 


A0752ZS 


tAD 


(3164) 






50 


X 


X 


X 


X 






X 


X 






X 


X 


MP7522J 


Micro Pwr 

(401.2749) 








X 


X 


X 


X 






X 


X 






X 


X 


MP7522S 


t Micro Pwr 

(401.2749) 

(Continued) 







•4—' 

CO 



t Military Temperature Range (-55° to 125°C) 

2448 



* Typical Value 

Bold faca indicates additional data is provided on tiia page notad. 



® IC MASTER 1983 



MASTER SELECTION GUIDE 



INTERFACE-Digital to Analog Converters (Cont'd) 



Linear- Settling 
Ity Time 
Bits Error + 'A LSB 
Res. ±LSB nS 


Power 
DIs. 
mW 
(max.) 


Bin. 
Input 


Ofl. 
Bin. 
Input 


Compl. 
Bin. 
Input 


Compl. 

Off. 

Bin. 
Input 


CTC or 

2'S 
Compl. 
Input 


Sign. 
Magn. 
Input 


HL 
Logic 


CMOS 
Logic 


ECL 
Logic 


Int. 
Ret. 


MulL 


Latches 


Device 


Source 


Line 


D/A Converters 


(Cont'd) 




10 2 

0.6 


30 


X 


X 


X 


X 






X 


X 






X 




AD7533A 


(Cont'd) 
AD (3164) 








X 


X 


X 


X 






X 


X 






X 




AD7533J 


AD (3164) 








X 


X 


X 


X 






X 


X 






X 




AD7533S 


tAD (3164) 




0.8* 


30* 


X 


X 


X 


X 






X 


X 






X 




AD7533J 


Intersil 








X 


X 


X 








X 


X 






X 




AD7533S 


t Intersil 








X 


X 


X 


X 






X 


X 






X 




MP7533S 


t Micro Pwr 

(401.2749) 








X 


X 


X 


X 






X 


X 






X 




MP7533T 


t Micro Pwr 








X 


X 


X 


X 






X 


X 






X 




Mr/oool 


Micro Pwr 




1.5* 


300 




X 






X 




X 


X 




X 






DAC-04CC 


PMI 










X 






X 




X 


X 




X 






DAC-06F 


PMI 


10 




350 


X 












X 


X 




X 






DAC-03CD 


PMI 










X 






X 




X 


X 




X 






DAC-06A 


PMI 




500* 


24 


X 












X 


X 






X 




AD7520J 


National 








X 












X 


X 






X 




AD7520S 


t National 








X 












X 


X 






X 




DAC1022 


t National (3320) 








X 












X 


X 






X 




DAC1022C 


National (3320) 




3 0.225 


300 






X 


X 






X 






X 






MP5560D 


Micro Pwr (2749) 












X 


X 






X 






X 






DAC-100D 


- tPMi 












X 


X 






X 






X 






DAC-100D 


PMI 




0.5* 


50 


X 


X 


X 


X 






X 


X 






X 




MP7520H 


Micro Pwr 

(401,2749) 


20 


1.5* 


350 




X 






X 




X 


X 




X 






DAC-06B 


PMI 




4 0.2 






X 


X 








X 


X 




X 






DAC-10G 


PMI 




1.5* 


300 




X 






X 




X 


X 




X 






OAC-06G 


PMI 






350 


X 












X 


X 




X 






DAC-03DD 


PMI 




2.5* 


350 










X 




X 


X 




X 






DAC-04DD 


PMi 




5 1.5* 


350 










X 




X 


X 




X 






DAC-06C 


tPMI 




8 0.5 * 


50 


X 


X 


X 


X 






X 


X 






X 




MP7520G 


Micro Pwr 

(401.2749) 




10 Companding 
1/2 Step 

0.5 


260 












X 














DAC-78E 


PMI 




1 Step 0.5 


260 












X 














DAC-78F 


PMI 




11/2 Step 

0.5 


260 












X 














DAC-78G 


PMI 


30 


10 Plus Sign 

1/2 1.5 * 


350 


X 










X 


X 


X 




X 






DAC-05E 


PMI 






500 


X 










X 


X 


X 




X 






DAC-210A 


tPMi 








X 










X 


X 


X 




X 






DAC-210B 


tPMI 








X 










X 


X 


X 




X 






DAC-210E 


PMI 




6 300 


X 
























mPC610 


NEC-Electron 




1 1.5* 


300 


X 










X 


X 


X 




X 






DAC-210G 


PMI 






350 


X 










X 


X 


X 




X 






DAC-02AC 


PMi 








X 










X 


X 


X 




X 






DAC-02BC 


PMI 






500 


X 










X 


X 


X 




X 






DAC-210F 


PMi 




2 1.5* 


300 


X 










X 


X 


X 




X 






DAC-02CC 


PMI 


40 






X 










X 


X 


X 




X 






DAC-05F 


PMI 






350 


X 










X 


X 


X 




X 






DAC-05A 


tPMI 




3 1.5* 


350 


X 










X 


X 


X 




X 






DAC-05B 


tPMi 








X 










X 


X 


X 




X 






DAC-05C 


PMI 




4 1.5* 


300 


X 










X 


X 


X 




X 






DAC-05G 


PMI 




2.5* 


350 


X 










X 


X 


X 




X 






DAC-02DD 


PMI 





Bin.— Binary Compl.— Complementary CTC— Compi. 2's Compl. 

Off.-Offset Magn.-Magnltude Int Ref.-lnternal Reference Mult.— Multiplying 



IC MASTER 1983 



2449 



IC MASTER 



INTERFACE-Digital to Analog Converters (Cont'd) 



Linear- Settling Power 
ity Tiniie Dis. 
Bits Error ±V!LSB mW 
Res. ±LSB iiS, (max.) 


Bin. 
Input 


Off. 
Bin. 
Input 


Cortipl. 
Bin. 
Input 


Compl. 

Off. 

Bin. 
Input 


CTCor 

2's 
Compi. 
Input 


Sign. 
Magn. 
input 


ni 

Logic 


CMOS 
Logic 


ECL 
Logic 


Int. 
Ref. 


Mult. 


Latches 


Device 


Source 




Line 


D/A Converters 


(Cont'd) 




10 Video DiyitBl Convert6r 

1/2 0.015 2340 


X 


















X 






HDD-1015 


AD 


(3169) 






X 


















X 






HDD-1015C 


AD 


(3169) 






X 


















X 






HDD-1015M 


tAD 


(3169) 




11 Plus Sign Dynamic Range (7-Bit 
pius sign format) 
1/^ Step 

0.5 207 














X 


X 


• 

X 




X 




DAC-88E 


PMI 




















X 


X 


X 




X 




DAC-89E 


PMi 






0.5 * 207 














X 


X 


X 




X 




DAC-76B 


tPMI 




















X 


X 


X 




X 




DAC-76E 


PMI 




















X 


X 


X 




X 




DAC-86E 


PMI 




















X 


X 


X 




X 




DAC-87E 


PMI 






1 Step 0.5 207 














X 


X 


X 




X 




DAC-86C 


PMI 




10 
















X 


X 


X 




X 




OAC-88C 


PMI 




















X 


X 


X 




X 




DAC-89C 


PMI 






0.5 * 207 














X 


X 


X 




X 




DAC-76C 


PMI 




















X 


X 


X 




X 




DAC-87C 


PMI 






12 1/4 0.25 345 


X 


X 










X 


X 




X 






AD565AK 


AD 


(3165) 






X 


X 










X 


X 




X 






AD565AT 


tAD 


(3165) 




0.4 


X 


X 










X 


X 










DAC-562M 


t Datel 






210 


X 


X 










X 


X 




X 






MC3512 


Motorola 


(2757) 




300 


X 


X 










X 


X 




X 


X 




AD566AK 


AD 


(3166) 






X 


X 










X 


X 




X 


X 




AD566AT 


tAD 


(3166) 


20 




X 


X 










X 


X 




X 






AD566K 


AD 


(3166) 






X 


X 










X 


X 




X 






AD566T 


tAD 


(3166) 






X 


X 










X 


X 




X 






MCE566AK 


Micro Eng 








X 


X 










X 


X 




X 


X 




iVICE566AT 


t Micro Eng 








X 


X 










X 


X 




X 


X 




MCE566K 


Micro Eng 








X 


X 










X 


X 




X 






MCE566T 


t Micro Eng 






345 


X 


X 










X 


X 




X 






AD565K 


AD 


(3165) 






X 


X 










X 


X 




X 






AD565T 


tAD 


(3165) 






X 


X 










X 


X 




X 






MCE565K 


Micro Eng 








X 


X 










X 


X 




X 






MCE565T 


t Micro Eng 




30 


780 


X 












X 


X 






X 




HI562A-2 


t Hurls 


(3288) 






X 












X 


X 






X 




HIS62A-8 


Harris 


(3288) 




0.5 20 * 


X 


X 


X 


X 






X 


X 






X 




MP7621C 


Micro Pwr 

(401.2749) 






X 


X 


X 


X 






X 


X 






X 




MP7621L 


Micro Pwr 

(401.2749) 






X 


X 


X 


X 






X 


X 






X 




MP7621U 


t Micro Pwr 

(401.2749) 




375 


X 


X 










X 


X 




X 






HI565AK 


Harris 








X 


X 










X 


X 




X 






HI565AT 


t Harris 






495 


X 


X 










X 


X 




X 




X 


AD5e7K 


AD 


(3166) 




1 64* 


X 


X 










X 


X 






X 




HI7541K 


Harris 

(2731. 3288) 






X 


X 










X 


X 






X 




HI7541T 


t Harris 

(2731.3288) 


40 


1.5 465 


X 


X 










X 


X 






X 




AD562S/BIN 


AD (3166.3168) 






X 


X 










X 


X 






X 




AD562S/BIN 


Micro Pwr 






475 


X 


X 










X 


X 




X 






AD563K/BIN 


AD 


(3165) 






X 


X 










X 


X 




X 






AD563S/BIN fAD 


(3185) 






X 


X 










X 


X 




X 






AD563T/BIN fAD (3165) 

(Continued) 





t Military Temperature Range ( - 55° to 125°C) 

2450 



* Typical Value 

Boid laco indicates addilionai data is provided on liie page noted. 



IC MASTER 1983 



MASTER SELECTION GUIDE 



INTERFACE-Digital to Analog Converters (Cont'd) 



Linear- Seniing 
ity Time 
Bits Error ±'ALSB 
Res. ± LSB I1.S 


Power 
Dis. 
mW 
(max.) 


Bin. 
Input 


Off. 
Bin. 
Input 


Compl. 
Bin. 
Input 


Compl. 
Oft. 
Bin. 
Input 


CTCor 

2's 
Compl. 
Input 


Sign. 
Magn. 
Input 


TTL 

Logic 


CMOS 
Logic 


ECL 
Logic 


Int. 
Ref. 


Mult. 


Latches 


Device 


Source 




Line 


D/A Converters 


(Cont'd) 




12 1/4 

1.5* 


200 * 


X 


X 










X 


X 






X 




MP562 


(Cont'd) 

Micro Pwr 

(401.2749) 




1.8 


500 


X 


X 


X 


X 






X 


X 




X 


X 




MN562-SD- 
BIN 


Analogic 








700 


X 


X 


X 


X 






X 


X 




X 


X 




MN563-SD- 
BIN 


Analogic 






1/2 


35 




X 






X 


X 


X 










X 


AD7545C 


AD 


(3166) 










X 






X 


X 


X 










X 


AD7545GC 


AD 


(3166) 










X 






X 


X 


X 










X 


AD7545GL 


AD 


(3166) 










X 






X 


X 


X 










X 


AD7545GU 


AD 


(3166) 










X 






X 


X 


X 










X 


AD7545L 


AD 


(3166) 










X 






X 


X 


X 










X 


AD7S45U 


AD 


(3166) 




0.035 




























DAC63 


Burr-Brown 




10 




855 


X 


X 










X 


X 










HOS-1250 


AD 


(3169) 








X 


X 










X 


X 










HDS-1250M tAD 


(3169) 




0.05 








X 


X 






X 




X 


X 






ADH-030II-12 


DDC 






0.050 


780 


X 


X 










X 






X 






DAC- 

HF12BMC 


DattI 


(2621) 








X 


X 










X 






X 






DAC- 
HF12BMM 


t Datel 








1200 


X 


X 










X 








X 




DAC391B-12 t Hybrid Sys 








X 


X 










X 








X 




DAC391C-12 


Hybrid Sys 








1350 






X 


X 










X 


X 






DAC397B-12 f Hybrid Sys 












X 


X 










X 


X 






DAC397C-12 


Hybrid Sys 






0.06/1 


675 






X 


X 






X 






X 






DAC-8528-12 


tDDC 




20 


0.060 


395 


X 


X 










X 






X 






4065 


t Teledyne P 






0.085 * 


780 


X 












X 


X 






X 




HI5612-2 


t Harris 










X 












X 


X 






X 




HI5612-4 


Harris 










X 












X 


X 






X 




HI5612-5 


Harris 










X 












X 


X 






X 




HI5612-8 


t Harris 






0.10 


775 






X 


X 






X 






X 






DAC87-CBI-i t DDC 






850 






X 


X 


X 




X ' 






X 






DAC85LD- 
CBI-I 


DDC 






0.18 
















X 








X 




A07544B 


AD 


(3166) 
































A07544BG 


AD 


(3166) 
































AD75446K 


AD 


(3166) 


30 






X 
























AD7544GT 


tAD 


(3166) 








X 


X 










X 


X 






X 




AD7544K 


AD 


(3166) 








X 


X 










X 


X 






X 




AD7544T 


tAD 


(3166) 




0.20 


430* 


X 


X 






X 




X 


X 




X 






DAC10HT 


t Burr-Brown 






0.25 


345 


X 


X 










X 


X 




X 






AD565AJ 


AD 


(3165) 








X 


X 










X 


X 




X 






AD565AS 


tAD 


(3165) 








X 


X 










X 


X 




X 






MCE565AJ 


Micro Eng 










X 


X 










X 


X 




X 






MCE565AS 


t Micro Eng 








900 






X 


X 






X 






X 






4080 


t Teledyne P 














X 


X 






X 






X 






4080-83 


t Teledyne P 




40 










X 


X 






X 






X 






4081 


Teledyne P 














X 


X 






X 






X 






4081-83 


t Teledyne P 














X 


X 






X 






X 






4082 


Teledyne P 














X 


X 






X 






X 






4082-83 


t Teledyne P 






0.3 


770* 






X 








X 


X 




X 






DAC-85C- 
CBI-I 


Ditll 


(2621) 












X 








X 


X 




X 






DAC-87C- 
CBi-l 


t Datel 








1000 






X 








X 






X 






HI5680I-5 


Hirrls (2689) 

(Continued) 





Bin.— Binary Compl.-Complementary CTC— Compl. 2's Compl. 

Off.— Offset Magn.-Magnltude Int Ref.-lnternal Reference Mult.— Multiplying 

®IC MASTER 1983 2451 



IC MASTER 



INTERFACE-Digital to Analog Converters (Cont'd) 



Linear- Settling 
ity Time 
Bits Error ± Vi LSB 
Res. ±LSB nS 


Power 
Dis. 
mW 
(max.) 


Bin. 
Input 


Off. 
Bin. 
Input 


Compl. 
Bin. 
Input 


Compi. 

Off. 

Bin. 
Input 


CTC or 

2's 
Compl. 
Input 


Sign. 
Magn. 
Input 


TTL 

Logic 


CMOS 
Logic 


ECL 
Logic 


Int. 
Ref. 


Mult. 


Latches 


Device 


Source 




Line 


D/A Converters 


(Cont'd) 




12 1/2 0.3 


1000 






X 








X 


X 




X 






HI5685I-4 


(Cont'd) 
Harris (2696) 












X 


X 






X 






X 






HIS687I-2 


t Harris 


(2700) 




0.3/1.5 * 


800 * 






X 


X 


X 




X 






X 






UAUbOU-liBI- 
1 


Burr-Brown 














X 


X 


X 




X 






X 






DAC650-CBI- 
V 


Burr-Brown 














X 


X 


X 




X 






X 






DAC800-CBI- 
1 


Burr-Brown 














X 


X 


X 




X 






X 






DAC800-CBI- 
V 


Burr-Brown 














X 


X 


X 




X 






X 






DAC851-CBI- 
1 


t Burr-Brown 






0.3/2.5 * 


500* 






X 








X 


X 




X 






DAC1Z80AC 


National 


(3345) 
































DAC1285 


t National 


(3345) 


































t National 


(3345) 


10 
































National 


(3345) 
































niri7R'ir 


National 


(3345) 
































UMuOU-L»DI V 


National 


































V 


National 














X 








X 


X 










DAC85-CBI-V 


National 














X 








X 


X 










DAC85L-CBI- 
V 


National 














X 








X 


X 










DAC87-CBI-V 


National 






0.3/3 * 


800 






X 


X 


X 




X 






X 






DAC80/CBI 


Burr-Brown 














X 


X 


X 




X 






X 






DAC85/CBI 


Burr-Brown 














X 


X 


X 




X 






X 






DAC85C/CBI 


Burr-Brown 




20 










X 


X 


X 




X 






X 






DAC87/CBI 


t Burr-Brown 








850 






X 


X 


X 




X 






X 






ADDAC87/ 
CBI 


tAD 


(3165) 












X 


X 


X 




X 






X 






DAC85/CBI 


Micro Net 








925 






X 


X 


X 




X 






X 






ADDAC80/ 
CBI 


AD 


(3164) 












X 


X 


X 




X 






X 






ADDAC85/ 
CBI 


tAD 


(3164) 
































nuunuouu/ 

CBI 


AD 


(3164) 




0.35 


230 


X 












X 












HI5660 


Harris 


(2730) 




0.4 





X 


X 










X 


X 










DAC-SB2C 


Datal 


(2621) 












X 


X 


X 




X 












HIDAC801 


Harris 








210 


X 


X 










X 


X 




X 






MC3412 


Motoroli 


(2757) 


30 




300 


X 


X 










X 


X 




X 


X 




AD566AJ 


AD 


(3166) 








X 


X 










X 


X 




X 


X 




AD5B6A8 


tAD 


(3166) 








X 


X 










X 


X 




X 






ADS66J 


AD 


(3166) 








X 


X 










X 


X 




X 






AD566S 


tw 


(3166) 








X 


X 










X 


X 




X 






MCE565J 


Micro Eng 










X 


X 










X 


X 




X 






MCE565S 


t Micro Eng 










X 


X 










X 


X 




X 


X 




MCE566AJ 


Micro Eng 










X 


X 










X 


X 




X 


X 




MCE566AS 


t Micro Eng 










X 


X 










X 


X 




X 






MCE566J 


Micro Eng 










X 


X 










X 


X 




x 






MCE566S 


t Micro Eng 




40 




345 


X 


X 










X 


X 




X 






ADS65J 


AD 


(3165) 








X 


X 










X 


X 




X 






AD56SS 


tAD (3165) 

(Continued) 





-*— ' 
CO 
03 



t Military Temperature Range ( - 55° to 125°C) 

2452 



* Typical Value 

Bold face Indicates iddltlonal data Is provided on the page noted. 



^ IC MASTER 1983 



MASTER SELECTION GUIDE 



INTERFACE-Digital to Analog Converters (Cont'd) 



Linear- Settling 
ity Time 
Bits Error t'/sLSB 
Res. ± LSB iiS 


Power 
Dis. 
mW 
(max.) 


Bin. 
Input 


Off. 
Bin. 
Input 


Compl. 
Bin. 
Input 


Compl. 
Off. 
Bin. 
Input 


CTC or 

2's 
Compl. 
Input 


Sign. 
Magn. 
Input 


TTL 

Logic 


CMOS 
Logic 


ECL 
Logic 


Int. 
Ref. 


Mult. 


Latches 


Device 


Source 




Line 


D/A Converters 


(Cont'd) 




12 1/2 0.4 


400 


X 


X 










X 


X 






X 




DAC862S 


t Burr-Brown 


(Cont'd) 








X 


X 


X 


X 






X 


X 


X 




X 




mPC648 


NEC-Electron 






780 


X 












X 


X 






X 




HI562A-4 


Harris 


(OCoO) 








X 












X 


X 






X 




HI562A-5 


Harris 


(3288) 




0.5 


0.05 


X 


X 










X 


X 






X 




DAC-HA12BC 


Date! 


/OCOIV 

(^0^1) 








X 


X 










X 


X 






X 




DAC-HA12BMtDatel 


\COL\J) 






10 * 


X 












X 


X 






X 




DAC1220 


t National 










X 












X 


X 






X 




DAC1220C 


National 








20 


X 


X 










X 


X 






X 




DAC- 


Oatel 










X 


X 










X 


X 






X 




DAC- 

HA12BM-1 


t Datel 




10 




312* 


X 


X 


X 


X 


X 




X 


X 


X 




X 




AM6012C 


AMD 


(3101) 








X 


X 


X 


X 


X 




X 


X 


X 




X 




AM6012r^ 


fAMD 


(3101) 








X 


X 


X 


X 


X 




X 


X 


X 




X 




MCE6012C 


Micro Eng 


(4440) 








X 


X 


X 


X 


X 




X 


X 


X 




X 




rilCE6012r.! 


t Micro Eng 


(4440) 






375 


X 


X 










X 


X 




X 






HI565AJ 


Harris 










X 


X 










X 


X 




X 






HI565AS 


t Harris 








495 


X 


X 










X 


X 




X 




X 


AD567J 


AD 


(3166) 








X 


X 










X 


X 




X 




X 


AD567S 


fAD 


(3166) 






1000 


X 












X 


X 






X 




AD562 


Motorola 


(2759) 








X 












X 


X 




X 






AD563 


Motorola 


(2759) 


20 


0.5* 


20* 


X 


X 


X 


X 






X 


X 






X 




MP7623 


Micro Pwr 

(401.2749) 






1300 






X 


X 






X 


X 










HDH-1205 


AD 


(3169) 












X 


X 






X 


X 










HDH-12G5M 


tAD 


(3169) 




0.6 


1410 


X 


X 










X 








X 




DAC392B-12 


Hybrid Sys 










X 


X 










X 








X 




DAC392C-12 


Hybrid Sys 






1 


20* 


X 


X 


X 


X 






X 


X 






X 




AD7541B 


AD (3164.3166) 








X 


X 


X 


X 






X 


X 






X 




AD7541K 


AD (3164.3166) 








X 


X 


X 


X 






X 


X 






X 




AD7541T 


tAD (3164.3166) 








X 


X 


X 


X 






X 


X 






X 




AD7541B 


Intersil 










X 


X 


X 


X 






X 


X 






X 




MUl ll\ 


Intersil 




30 








X 


X 


X 






X 


X 






X 




AD7541T 


Intersil 












X 


X 








X 


X 






X 




MP7541 


Micro Pwr 

(401.2749) 








X 


X 


X 


X 






X 


X 






X 




MP7621B 


Micro Pwr 

(401.2749) 








X 


X 


X 


X 






X 


X 






X 




MP7621K 


Micro Pwr 

(401.2749) 








X 


X 


X 


X 






X 


X 






X 




MP7621T 


t Micro Pwr 

(401.2749) 








X 


X 


X 


X 






X 


X 






X 




754 IT 


t Teledyne S 










X 


X 


X 


X 






X 


X 






X 




TSC7541B 


Teledyne S 










X 


X 


X 


X 






X 


X 






X 




TSC7541K 


Teledyne S 










X 


X 


X 


X 






X 


X 






X 




TSC8641B 


t Teledyne S 










X 


X 


X 


X 






X 


X 






X 




TSC8641C 


Teledyne S 




40 




30 


X 


X 










X 


X 






X 




HS7541B-2 


t Hybrid Sy? 










X 


X 










X 


X 






X 




HS7541C-2 


Hybrid Sys 










X 












X 


X 






X 




DAC1203 


National 


(3320) 








X 












X 


X 






X 




DAC1218 


National 










X 












X 


X 






X 




DAC1230 


National 








30* 


X 


X 










X 


X 






X 




HS7541-4 


Hybrid Sys 








64* 


X 


X 










X 


X 






X 




HI7541J 


Harris 

(2731.3288) 








X 


X 










X 


X 






X 




HI7541S 


t Harris 

(2731.3288) 

(Continued) 





Bin.— Binary Compl.— Complementary , CTC— Compl. 2's Compl. 

Off.— Offset Magn.— Magnitude Int Ref.— Internal Reference Mult.— Multiplying 
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2453 



IC MASTER 



INTERFACE-Digital to Analog Converters (Cont'd) 



Linear- Settling Power 
Ity Time DIs. 
Bits Error ±y!LSB mW 
Res. ±LSB iiS (max.) 


Bin. 
Input 


Off. 
Bin. 
Input 


Compl. 
Bin. 
Input 


Compl. 
Off. 
Bin. 
Input 


CTCor 

2'S 
Compl. 
Input 


sign. 
Magn. 
Input 


HL 
Logic 


CMOS 
Logic 


ECL 
Logic 


Int. 
Ref. 


Mult. 


Latches 


Device Source 


Line 


D/A Converters 






12 1/2 

1 * 750 




X 


X 








X 


X 




X 






(Cont'd) 

noUAtoUUDI- 

1 Hybrid Sys (2747) 




1/1.5 * - 




• 


X 


X 






X 






X 






HSDAC87BI/ 

V t Hybrid Sys 










X 


X 






X 






X 






HSDAC87CI/ 

V Hybrid Sys 




1.5 300 






X 


X 






X 


X 




X 






DAC335B-12 t Hybrid Sys 










X 


X 






X 


X 




X 






DAC335C-12 Hybrid Sys 




1.5* - 


X 












X 


X 




X 




X 


AltRRI 1 in fQIRCi 
AUuDjJ AU (dlDO| 




465 


X 


X 










X 


X 






X 




AD562K/BIN AD (3166.3168) 




475 


X 


X 










X 


X 




X 






AD563J/BIN AD (3165) 




750 




X 


X 








X 


X 




X 






HSDAC80CBI- 

V Hybrid Sys (2747) 




1.5/2.5 * 






X 








X 


X 










DAC1200 t Nitlonil 

(3320,3345) 


10 








X 








X 


X 










DAC1200C Nillonil 

(3320,3345) 




1.8 500 


X 


X 


X 


X 






X 


X 




X 


X 




MN562-AD- 

BIN Analogic 






X 


X 


X 


X 






X 


X 




X 


X 




MN562-ID- 

BIN Analogic 






X 


X 


X 


X 






X 


X 




X 


X 




MN562-KD- 

BIN Analogic 




700 


X 


X 


X 


X 






X 


X 




X 


X 




iViriaDO'JU* 

BIN Analogic 






X 


X 


X 


X 






X 


X 




X 


X 




MN563-KD- 

BIN Analogic 






X 


X 


X 


X 






X 


X 




X 


X 




MN563-TD- 

BIN Analogic 




2 40 


X 


X 










X 


X 






X 




lllJfu4£ll , All ^OIuDJ 






X 


X 










X 


X 






X 




nvlu^LK nil ^OIuD| 






X 


X 










X 


X 






X 




in7>;i9T 4 in <4irr\ 

Illllu4£l 1 All ^Oluuj 






X 












X 








X 




AIIIU40D All ^OIODJ 






X 












X 








X 




AD/a43K AU (olDD) 




375 


























4058 t Teledyne P 




375* 


X 


X 


X 








X 


X 






X 




HS3120B-2 t Hybrid Sys (2747) 






X 


X 


X 








X 


X 






X 




HS3120C-2 Hybrid Sys (2747) 




1900 






X 


X 






X 












HDD-1206J AD (3169) 










X 


X 






X 












HDD-1206S tAD (3169) 




2* - 






X 


X 






X 












DAC345I-12 Hybrid Sys 




2.5 


X 


X 










X 


X 




X 






DAC338B-12- 

2 Hybrid Sys (2748) 




3 30 


X 


x 










X 


X 






X 




DAC331B-12 t Hybrid Sys 


30 




X 


X 










X 


X 






X 




DAC331C-12 Hybrid Sys 




770* 






X 








X 


X 




X 






DAC-85C- 

CBI-V Datel 










X 








X 


X 




X 






DAC-87C- 

PDI 1/ 4. riof/il 




775 






X 


X 






X 






X 






DAC87-CBI-I t DDC 




850 






X 


X 


X 




X 






X 






DAC85LD- 

CBI-V DDC 










X 


X 


X 




X 






X 






MNDAC87 t Micro Net 




900 


X 


X 










X 






X 




X 


DAC- 

HK12BGC Datel 

(Continued) 





t Military Temperature Range (-55° to 125°C) 

2454 



* Typical Value 

Bold face Indlcitss iddltionil diti Is provided on the piga noted. 



®IC MASTER 1983 



MASTER SELECTION GUIDE 



INTERFACE-Digital to Analog Converters (Cont'd) 



Linear- Settling Power 

ity Time DIs. 

Bits Error ±'/!LSB mW 

Res. ±LSB )iS (max.) 



Bin. 
Input 



OH. 
Bin. 
Input 



Compl. 
Compl. Off. 
Bin. Bin. 
Input input 



CTCor 

2's Sign, 

Compl. Magn. 

Input Input 



Logic 



CMOS 
Logic 



ECL 
Logic 



Int. 
Ref. 



Latcties Device 



D/A Converters 



(Cont'd) 



1/2 



3 900 










X 




X 






X 




X 

• 


(Cont'd) 

DAC- 

HK12BGC-2 Datel 


X 


X 










X 






X 




X 


DAC- 

HK17RilH + filial l?R9D\ 


























HAC- 

HK12BMM-2 f Datel 


1000 






X 








X 






X 






HI5680V-5 Harris (2689) 






X 








X 


X 




X 






HI5685V-4 Hirrls (2696) 






X 


X 






X 






X 






HI5687V-2 Harris (2700) 


1050 






X 


X 






X 






X 






OAC- 

HZ12BGC Datsi (2621) 






X 


X 






X 






X 






HAC- 

HZ12BMM t Datel 


3.5 465 


X 


X 










X 


X 






X 




AD562A/BCD 

AO (3166,3168) 




X 










X 


X 






X 




AD562A/BIN AD (3166,3168) 


4 300 














X 


X 




X 




X 


DAC336B-12 t Hybrid Sys 














X 


X 




X 




X 


DAC336C-12 Hybrid Sys 


5 450 * 
















X 










HS9338-2 Hybrid Sys (2748) 


1000 


























HS3860B t Hybrid Sys (2748) 


























HS3860C Hybrid Sys (2748) 


5 * _ 


























DAC345V-12 Hybrid Sys 


525* 
















X 










MN3850 t Micro Net 


























MN3850H Micro Net 


675* 


























MN3860 Micro Net 


























MN3860H t Micro Net 


7 1000 


























AD3860K AD (3166) 






X 


X 






X 






X 




X 


AD3860S tAO (3166) 


8 - 


X 












X 


X 










AD390K AD (3166) 


375 






X 


X 






X 






X 






MN3348 Micro Net 






X 


X 






X 






X 






MN3348H t Micro Net 


10 375 






X 


X 






X 






X 






MN3349 Micro Net 






X 


X 






X 






X 






MN3349H f Micro Net 


/DU 






X 


X 


X 
















UMO OL~ l£, J UUu 


15 165 


X 








X 




X 


X 






X 




UMiionOD' ic I riyijriu oys 


X 








X 




X 


X 






X 




It nyuriQ oys 


300 


X 


X 










X 


X 




X 






UAi/04yo- 1^ 7 riyDriu bys 


X 


X 










X 


X 




X 






DACo4ac-iZ rlyDrldbys 


X 


X 










X 


X 




X 






DAC9349-12 Hybrid Sys 


20 150 






X 


X 






X 


X 




X 






DAC347LPB- 

12U t Hybrid Sys 


























DAC347LPC- 

12B Hybrid Sys 






X 


X 






X 


X 




X 






DAC347LPC- 

12U Hybrid Sys 






X 


X 






X 


X 




X 






HAC347LPB- 

12B t Hybrid Sys 


355 






X 








X 








X 




MN3412 Micro Net 


25 








X 






X 


X 




X 




X 


DAC02701 DDC 


175* 






X 








X 


X 




X 






DAC9356 Hybrid Sys 


30 


X 




X 








X 








X 




M/OA2000 HyComp 


35 90 






X 








X 






X 






MN371 Micro Net 






X 








X 






X 






MN371H t Micro Net 


150 








X 






X 


X 




X 






AD370J AD (3165) 








X 






X 


X 




X 






AD370K AO (3165) 








X 






X 


X 




X 






AD37aS tAO (3165) 






X 








X 


X 




X 






AD371J AD (3165) 

(Continued) 



20 



30 



40 



Bin.— Binary 
Off.-Offset 

<^IC MASTER 1983 



Magn.— Magnitude 



Compl.— Complementary 



Int Ref.— Internal Reference 



CTC— Compl. 2's Compl. 
Mult.— Multiplying 

2455 



IC MASTER 



INTERFACE-Digital to Analog Converters (Cont'd) 



Linear- Settling 
Ity Time 
Bits Error ± Vz LSB 
Res. ± LSB iS 


Power 
Dis. 
mW 
(max.) 


Bin. 
Input 


Off. 
Bin. 
Input 


Compl. 
Bin. 
Input 


Compl. 
Off. 
Bin. 
input 


CTCor 

2's 
Compl. 

Input 


sign. 
Magn. 
Input 


TTL 
Logic 


CMOS 
Logic 


ECL 
Logic 


InL 
Ref. 


Mult. 


Latches 


Device 


Source 


Line 


D/A Converters 


(Cont'd) 




12 1/2 35 


1065 


X 




X 








X 


X 




X 






MN3210 


Micro Net 


(Cont'd) 














X 






X 


X 




X 






MN3211 


Micro Net 






35* 




X 


X 










X 


X 




X 






DDC1250-12- 

1 


DDC 










X 


X 










X 


X 




X 






DDC1250-12- 
3 


DDC 






50 


265 








X 






X 


X 




X 






DAC356B-12 t Hybrid Sys 














X 






X 


X 




X 






DAC356C-12 


Hybrid Sys 








908 








X 






X 


X 




X 






DAC356LPB- 
12 


t Hybrid Sys 
















X 






X 


X 




X 






DAC356LPC- 
12 


Hybrid Sys 








1653 






X 


X 










X 


X 






HDS-1240E 


AD 


(3169) 












X 


X 










X 


X 






HDS-1240EM 


t AD 


(3169) 


10 


70 


90 


























MN370 


Micro Net 






\ 




























MN370H 


t Micro Net 






3/4 8 




























AD390J 


AD 


(3166) 




1 - 


35 




X 






X 


X 


X 










X 


AD7545B 


AD 


(3166) 










X 






X 


X 


X 










X 


AD7545K 


t AD 


(3166) 










X 






X 


X 


X 










X 


AD7545T 


AD 


(3166) 




0.06/1 


675 






X 


X 






X 


\ 




X 






DAC-8528-11 


tDDC 






0.18 


- 


X 


X 










X 


X 






X 




nil 1 u*t*tn 


AD 


(3166) 








X 


X 










X 


X 






X 




in7S44 1 


AD 


(3166) 








X 


X 










X 


X 






X 




in7R44^ 


AD 


(3166) 


20 


1 


20* 


X 


X 


X 


X 






X 


X 






X 




nuf u4 in 


AD (3164.3166) 








X 


X 


X 


X 






X 


X 






X 




AD7541J 


AD (3164.3166) 








X 


X 


X 


X 






X 


X 






X 




AD7541A 


Intersil 










X 


X 


X 


X 






X 


X 






X 




AD7541J 


Intersil 










X 


X 


X 


X 






X 


X 






X 




MP76Z1A 


Micro Pwr 

(401.2749) 








X 


X 


X 


X 






X 


X 






X 




MP7621J 


Micro Pwr 

(401.2749) 
































MP7621S 


t Micro Pwr 

(401.2749) 
































7541S 


t Teledyne S 










X 


X 


X 








X 


X 






X 




TSC7441S 


t Teledyne S 










X 


X 


X 








X 


X 






X 




TSC7541A 


Teledyne S 




30 






X 


X 


X 








X 


X 






X 




TSC7541J 


Teledyne S 










X 


X 


X 








X 


X 






X 




TSC8640B 


t Teledyne S 










X 


X 


X 








X 


X 






X 




TSC8640C 


Teledyne S 








30 


X 


X 










X 


X 






X 




HS7541B-1 


t Hybrid Sys 










X 


X 










■ X 


X 






X 




HS7541C-1 


Hybrid Sys 










X 












X 


X 






X 




DAC1209 


Nitioml 


(3320) 








X 












X 


X 






X 




DAC1219 


National 










X 












X 


X 






X 




D AC 1231 


National 








40* 


X 


X 


X 


X 






X 


X 






X 


X 


MP7622A 


Micro Pwr 

(401.2749) 








X 


X 


X 


X 






X 


X 






X 


X 


MP7622J 


Micro Pwr 

(401.2749) 


40 






X 


X 


X 


X 






X 


X 






X 


X 


MP76Z2S 


t Micro Pwr 

(401.2749) 






50* 


X 


X 


X 


X' 






X 


X 






X 




AD7541S 


tAD (3164.3166) 








X 


X 


X 


X 






X 


X 






X 




AD7541L 


Intersil 










X 


X 


X 


X 






X 


X 






X 




AD7541S 


t Intersil 






2 


40 


X 


X 










X 


X 






X 




AD754ZA 


AD (3166) 

(Continued) 





CD 

;d 

O 

c 
o 

-4— • 

o 
CO 

k_ 

CD 
■♦— ' 

to 
cc 



t Military Temperature Range ( - 55° to 125°C) 

2456 



* Typical Value 

Bold face indicates addltlonai data is provided on tlia page noted. 



IC MASTER 1983 



MASTER SELECTION GUIDE 



INTERFACE-Digital to Analog Converters (Cont'd) 



Linear- Settling Power 
Ity Time DIs. 
Bits Error ±\^LSB mW 
Res. ±LSB nS (max.) 


Bin. 
Input 


Off. 
Bin. 
Input 


Compl. 
Bin. 
Input 


Compl. 
Off. 
Bin. 
Input 


CTCor 

2's 
Compl. 
Input 


sign. 
Magn. 
Input 


HL 

Logic 


CMOS 
Logic 


ECL 
Logic 


Int. 
Ref. 


Mult. 


Latches 


Device 


Source 




Line 


D/A Converters 


(Cont'd) 




12 1 2 , 40 


X 


X 










X 


X 






X 






in 
nU 


(Cont'd) 

(J 1 DO) 






X 


X 










X 


X 






X 




AD754ZS 


tAD 


(3166) 






X 


X 










X 








X 




AD7543A 


AD 


(3166) 






X 


X 










X 








X 




AD7543J 


AD 


(3166) 




2.5 — 


X 


X 










X 


X 




X 






DAC338B-12- 
1 


Hybrid Syt 


(2748) 




2.5 * 625 * 






X 








X 


X 




X 






DAC1280C 


Nitlonal 


(3345) 




5 450* 


X 


X 










X 


X 




X 






HS9338-1 


HybrldSyt 


(2748) 




10 750 






X 


X 


X 




X 






X 




X 


DAC-SL-11 


tDDC 






20 * 500 


X 


X 










X 


X 




X 




X 


DAC9377-16 
5 


Hybrid Sys 


(2745) 




30 - 


X 




X 








X 








X 




M/DA2005 


HyComp 




10 


35 150 






X 








X 


X 




X 






AD371K 


AD 


(3165) 










X 








X 


X 




X 






AD371S 


tAD 


(3165) 




2-35 




X 






X 


X 


X 










X 


A0754SA 


AD 


(3166) 








X 






X 


X 


X 










X 


AD7545J 


AD 


(3166) 








X 






X 


X 


X 










X 


AD7545S 


tAD 


(3166) 




0.04 - 


X 


X 














X 


X 






DA4OO0 


HyComp 






0.05 - 






X 


X 






X 




X 


X 






ADH-O3OII-10 


DDC 






0.25 375 


X 




X 








X 


X 


X 




X 




DAC312B 


fPMI 








X 




X 








X 


X 


X 




X 




DAC312F 


PMI 






0.5 20 * 


X 


X 


X 


X 






X 


X 






X 




MP7621H 


Micro Pwr 

(401,2749) 


20 




X 


X 


X 


X 






X 


X 






X 




MP7621R 


t Micro Pwr 

(401.2749) 






X 


X 


X 


X 






X 


X 






X 




MP7621Z 


Micro Pwr 

(401.2749) 




0.5 * 20 * 


X 


X 


X 


X 






X 


X 






X 




A07521L 


AD 


(3164) 






X 


X 


X 


X 






X 


X 






X 




AD7521U 


tAD 


(3164) 






X 


X 


X 


X 






X 


X 






X 




AD7521L 


Intersil 








X 


X 


X 


X 






X 


X 






X 




AD7521U 


t Intersil 








X 


X 


X 


X 






X 


X 






X 




AD7531L 


Intersil 








X 


X 


X 


X 






X 


X 






X 




MP7521L 


Micro Pwr 

(401.2749) 






X 


X 


X 


X 






X 


X 






X 




MP7521P 


Micro Pwr 

(401.2749) 






X 


X 


X 


X 






X 


X 






X 




MP7521U 


t Micro Pwr 

(401.2749) 


30 




X 


X 


X 


X 






X 


X 






X 




MP7531L 


Micro Pwr 

(401.2749) 




0.50 397 


X 


X 


X 




X 




X 


X 


X 




X 




AM6012 


Slgoillct 


(3383) 




1 30 


X 












X 


X 






X 




DAC1210 


National 








X 












X 


X 






X 




DAC1232 


National 






2 40* 


X 


X 


X 


X 






X 


X 






X 


X 


HP7622H 


Micro Pwr 

(401.2749) 






X 


X 


X 


X 






X 


X 






X 


X 


MP7622R 


t Micro Pwr 

(401.2749) 






X 


X 


X 


X 






X 


X 






X 


X 


MP7622Z 


Micro Pwr 

(401.2749) 




375* 


X 


X 


X 








X 


X 






X 




DAC3120B-0 tHybrli Sys 


(2747) 






X 


X 


X 








X 


X 






X 




DAC3120C-0 


HybrldSyt (2747) 

(Continued) 





Bin.— Binary 
Off.-Offset 

«IC MASTER 1983 



Magn.— Magnitude 



Compl.— Ccmplementary 



Int Ref.— Internal Reference 



CTC— Compl. 2's Compl. 
Mult.-Multlplying 

2457 



IC MASTER 



INTERFACE-Digital to Analog Converters (Cont'd) 



Linear- Settling 
Ity Time 

Bits Error ±y!LSB 

Res. ±LSB 


Power 
Dis. 
mW 
(max.) 


Bin. 
Input 


Off. 
Bin. 
Input 


CompI. 
Bin. 
Input 


CompI. 

Off. 

Bin. 
Input 


CTCor 

2's 
CompI. 

Input 


Sign. 
Magn. 
Input 


TTL 

Logic 


CMOS 
Logic 


ECL 
Logic 


Int 
Ref. 


Mult. 


Latches 


Device 


Source 


Line 


D/A Converters 


(Cont'd) 




12 2 

2* 


- 






X 


X 






X 












DAC345I-10 


(Cont'd) 

Hybrid Sys 




2.5 






)( 












X 




X 






DAC338B-12 



Hybrid Sys (2748) 




5 


450* 


X 


X 










X 


X 




X 






HS9338-0 


Hybrid Sys (2748) 






800 






X 


X 






X 


X 




X 






DAC1201 


t Nitlonil 

(3320,3345) 












X 


X 






X 


X 




X 






DAC1201C 


Ntllonal 

(odcU.oo4a) 




5 * 








X 


X 






X 












UAl/04DV-lU 


nyDrio oys 




on * 


500 


X 


X 










X 


X 




X 




X 


UAbUo/ f-ID 
4 


Hybrid Sys (2745) 




35* 


- 


X 


X 










X 


X 




X 






DDC1250-10- 
1 


DDC 








X 


X 










X 


X 




X 






DDC1250-10- 
3 


DDC 




500* 


24 


X 












X 


X 






X 




AD7521L 


National 


10 






X 












X 


X 






X 




An7wiii 

MU/ u£ lU 


t National 




4 0.5 * 


20* 


X 


X 


X 


X 






X 


X 






X 




AD7S21K 


AD (3164) 








X 


X 


X 


X 






X 


X 






X 




AD7521T 


t AD (3164) 








X 


X 


X 


X 






X 


X 






X 




AD7531K 


AD (3164) 








X 


X 


X 


X 






X 


X 






X 




AD7521K 


Intersil 








X 


X 


X 


X 






X 


X 






X 




AD7521T 


t Intersil 








X 


X 


X 


X 






X 


X 






X 




AD7531K 


Intersil 








X 


X 


X 


X 






X 


X 






X 




MP7521K 


Micro Pwr 








X 


X 


X 


X 






X 


X 






X 




IIP7^91II 

nri u£ in 


Micro Pwr 

(401,2749) 








X 


X 


X 


X 






X 


X 






X 




MP7521T 


t Micro Pwr 

(401,2749) 


20 






X 


X 


X 


X 






X 


X 






X 




MP7531K 


Micro Pwr 

(401,2749) 




500* 


24 


X 












X 


X 






X 




AD7521K 


National 








X 












X 


X 






X 




AD7521T 


t National 








X 












X 


X 






X 




DAC1221 


t National 








X 












X 


X 






X 




UAu1Z21C 


National 




8 0.5 * 


20* 


X 


X 


X 


X 






X 


X 






X 




AD7521J 


AD (3164) 








X 


X 


X 


X 






X 


X 






X 




AD7521S 


tAD (3164) 








X 


X 


X 


X 






X 


X 






X 




AD7531J 


AD (3164) 








X 


X 


X 


X 






X 


X 






X 




AD7521J 


Intersil 








X 


X 


X 


X 






X 


X 






X 




AD7521S 


t Intersil 


30 






X 


X 


X 


X 






X 


X 






X 




AD7531J 


Intersil 








X 


X 


X 


X 






X 


X 






X 




MP7521J 


Micro Pwr 

(401.2749) 








X 


X 


X 


X 






X 


X 






X 




MP7521M 


Micro Pwr 

(401,2749) 








X 


X 


X 


X 






X 


X 






X 




MP7521S 


t Micro Pwr 

(401,2749) 








X 


X 


X 


X 






X 


X 






X 




MP7531J 


Micro Pwr 

(401,2749) 




500* 


24 


X 












X 


X 






X 




AD7521J 


National 








X 












X 


X 






X 




AD7521S 


t National 








X 












X 


X 






X 




DAC1222 


t National 








X 












X 


X 






X 




DAC1222C 


National 




16 0.5 * 


50 


X 


X 


X 


X 






X 


X 






X 




MP7521H 


Micro Pwr 

(401,2749) 


40 


32 0.5 * 


50 


X 


X 


X 


X 






X 


X 






X 




MP7521G 


Micro Pwr 

(401.2749) 





t Military Temperature Range (-55° to 125°C) 

2458 



* Typical Value 

Bold fics indicates idditlonii data Is provided on the page noted. 



®IC MASTER 1983 



MASTER SELECTION GUIDE 



INTERFACE-Digital to Analog Converters (Cont'd) 



Linear- Settling Power 
ity Time Dis. 
Bits Error ±y!LSB mW 
Res. ±LSB fiS (max.) 


Bin. 
Input 


Off. 
Bin. 
Input 


Compl. 
Bin. 
Input 


Compl. 
Off. 
Bin. 
Input 


CTC or 

2's 
Compl. 
Input 


Sign. 
Magn. 
Input 


TTL 

Logic 


CMOS 
Logic 


ECL 
Logic 


Int. 
Ref. 


Mult. 


Latcfies 


Device 


Source 




Line 


D/A Converters 


(Cont'd) 




12 Plus Sign Dynamic Range (7-Bit 
plus sign format) 

- 0.5 192 














X 












AM6072C 


AMD 




















X 












AM6072M 


t AMD 






1/2 step 

0.5 192 














X 












AM6070AC 


AMD 




















X 












AM6070AM 


t AMD 






207 














X 


X 


X 




X 




DAC-86E 


PMI 






1 step 0.5 192 














X 












AM6070C 


AMD 




















X 












AM6070M 


t AMD 






207 














X 


X 


X 




X 




DAC-86C 


PMI 






0.5 * 192 














X 


X 


X 




X 




DAC-76 


tPMI 






12-3 Digit BCD 

1/4 0.3 770 * 






X 








X 


X 




X 






DAC-85C- 
CCD-I 


Datel 




10 








X 








X 


X 




X 






DAC-87-CCD 
1 


t Datel 






0.3/3* 925 














X 


X 




X 






ADDACBO/ 
CCD 


AD 


(3164) 










X 








X 


X 




X 






ADDAC85/ 
CCD 


t AD 


(3164) 










X 








X 


X 




X 






ADDAC85C/ 
CCD 


AD 


(3164) 




3 770* 






X 








X 


X 




X 






DAC-85C- 
CCD-V 


Datel 












X 








X 


X 




X 






DAC-87-CCD 
V 


t Datel 






900 




















X 




X 


DAC- 
HK12DGC 


Datel 


























X 




X 


DAC- 

HK12DMM 


t Datel 






3 * 1050 














X 






X 






DAC- 
HZ12DGC 


Datel 




















X 






X 






DAC- 
HZ12DMC 


Datel 




20 
















X 






X 






DAC- 
HZ12DIVIiVI 


t Datel 






1/2 0.3/3 * 800 














X 






X 






DAC80/CCD 


Burr-Brown 




















X 






X 






DAC85/CCD 


t Burr-Brown 




















X 






X 






DAC85C/CCD 


Burr-Brown 






850* 














X 






X 






DAC85/CGD 


t Micro Net 




















X 






X 






DAC85C/CCD 


Micro Net 






0.5 30 














X 


X 




X 






DAG- 
HA12DC-1 


Datel 




















X 


X 




X 






DAC- 

HA12DM-1 


t Datel 






0.5 * 0.05 














X 


X 




X 






DAC-HA12DC 


Datel 




















X 


X 




X 






DAG- 
HA12DM 


t Datel 




30 


1.8 500 














X 


X 




X 


X 




MN562-AD- 
BGD 


Analogic 




















X 


X 




X 


X 




MN562-ID- 
BGD 


Analogic 




















X 


X 




X 


X 




MN562-KD- 
BCD 


Analogic 






700 














X 


X 




X 


X 




MN563-JD- 
BCD 


Analogic 

(Gontinued) 





Bin.— Binary 
Off.-Offset 

®IC MASTER 1983 



Magn.— Magnitude 



Compl.— Gomplementary 



Int Ref.— internal Reference 



CTG-Gompl. 2's Compl. 
Mult.— Multiplying 

2459 



IC MASTER 



INTERFACE-Digital to Analog Converters (Cont'd) 



Linear- 
ity 

Bits Error 
Res. ±LSB 


Settling 
Time 
iViLSB 
/xS 


Power 
DIs. 
mW 
(max.) 


Bin. 
Input 


0«. 
Bin. 
Input 


Compl. 
Bin. 
Input 


Compi. 

OH. 

Bin. 
Input 


CTCor 

2's 
Compl. 
Input 


sign. 
Magn. 
Input 


TTL 
Logic 


CMOS 
Logic 


ECL 
Logic 


Int. 
Ref. 


Mult 


Latches 


Device 


Source 




Line 


D/A Converters 


(Cont'd) 




12-3 Digit BCD 
1/2 


1.8 


700 


























!VIN563-KD- 
BCD 


Analogic 


(Cont'd) 


































MN563-TD- 
BCS 


Analogic 








15 


300 


























DAC349B-3D f Hybrid Sys 










X 


X 










X 


X 




X 






DAC349C-3D 


Hybrid Sys 












X 












X 


X 




X 






DAC9349-3D 


Hybrid Sys 








35 


1065 














X 


X 




X 






MN3212 


Micro Net 






1/10 


1.5* 


465 














X 


X 






X 




AD562K/BCD 


AD (3166,3168) 






















X 


X 






X 




AD56ZS/BCD 


tAO (3166,3168) 








475 














X 


X 




X 






AD563J/BCD 


AD 


(3165) 






















X 


X 




X 






AD563K/BCD 


AD 


(3165) 


10 




















X 


X 




X 






ADS63S/BCD 


t AD 


(3165) 






















X 


X 




X 






AD563T/BCB 


tAD 


(3165) 






















X 


X 




X 


X 




MN562-SD- 
BCD 


Analogic 








1.8 


700 














^ 


X 




X 


X 




MN563-SD- 
BCD 


Analogic 






12-4 Digit BCD 
1/2 


20* 


500 


X 


X 










X 


X 




X 




X 


BACg377-4D 


Hybrid Sys 

(2745,2745) 




13 1 


0.1 


980 








X 






X 






X 






2615-12 


DDC 








1.6 


1100 








X 






X 






X 






SOAC-12 


DDC 






2 


0.1 


980 








X 






X 






X 






2615-11 


DDC 








1.6 


1100 








X 






X 






X 






SDAC-11 


DDC 






4 


0.1 


980 








X 






X 






X 






2615-10 


DDC 




20 




1.6 


1100 








X 






X 






X 






SDAC-10 


DDC 






13 (3 Device Set) 
1 


1.8 


3475 










X 




X 






X 






DDAC-12 


DDC 






2 


1.8 


3475 










X 




X 






X 






DDAC-11 


DDC 






4 


1.8 


3475 










X 




X 






X 






DDAC-10 


DDC 






14 1/2 






X 


X 










X 


X 






X 




DAC9331-14 


Hybrid Sys 








2 


30* 


X 


X 










X 


X 






X 




HS3140B-4 


t Hybrid Sys 


(2746) 










X 


X 










X 


X 






X 




HS3140C-4 


Hybrid Sys 


(2746) 






3 


30 


X 


X 










X 


X 






X 




DAC331B-14 t Hybrid Sys 










X 


X 










X 


X 






X 




DAC331C-14 


Hybrid Sys 






1 


0.5 


0.05 


X 


X 










X 


X 






X 




BAC-HA14BC 


Ditil 


(2621) 


30 








X 


X 










X 


X 






X 




DAC-HA14BMtDital 


(262D) 








30 


X 


X 










X 


X 






X 




DAC- 
HA14BC-1 


Datel 












X 


X 










X 


X 






X 




DAC- 

HA14BM-1 


Datel 








2 


30* 


X 


X 










X 


X 






X 


X 


MP3140B-4 t Micro Pwr 


(2749) 










X 


X 










X 


X 






X 


X 


MP3140C-4 


Micro Pwr 


(2740) 








375* 


X 


X 


X 








X 


X 






X 




HS3140B-3 


Hybrid Sys 


(2746) 










X 


X 


X 








X 


X 






X 




HS3140C-3 


Hybrid Sys 


(2746) 






2* 


20* 


X 


X 










X 


X 






X 




MP7614 


Micro Pwr 

(401.2749) 




2 


2 


30* 


X 


X 










X 


X 






X 


X 


MP3140B-3 


t Micro Pwr 


(2749) 










X 


X 










X 


X 






X 


X 


MP3140C-3 


Micro Pwr 


(2749) 


40 




20 


900 


X 












X 








X 




DAC-U12-1 


tDDC 






4 


20 


900 


X 


X 










X 








X 




DAC-U11-1 


tDDC 







CD 

•4—" 

to 



t Military Temperature Range (-55° to 125°C) 

2460 



* Typical Value 

Bold fice iRdicitos iddllionil data Is provided on ths paga noted. 



®IC MASTER 1983 



MASTER SELECTION GUIDE 



INTERFACE-Digital to Analog Converters (Cont'd) 



Linear- Settling Power 
Ity Time Dis. 
Bits Error ±'/!LSB mW 
Res. ±LSB liS (max.) 


Bin. 
Input 


Oft. 
Bin. 
Input 


Compl. 
Bin. 
Input 


Compl. 
Off. 
Bin. 
Input 


CTC or 

2's 
Compl. 
Input 


Sign. 
Magn. 
Input 


HL 

Logic 


CMOS 
Logic 


ECL 
Logic 


Int. 
Ret. 


Mult. 


Latches 


Device 


Source 




Line 


D/A Converters 


(Cont'd) 




16 1/2 2* 60 


X 


X 










X 


X 






X 




DAC370B-16 t Hybrid Sys 






X 


X 










X 


X 






X 




DAC370C-16 


Hybrid Sys 








X 


X 










X 


X 






X 




DACg33M6- 

6 Hybrid Sys 


(2745) 






X 


X 










X 


X 






X 




MP9331-6 


Micro Pwr 






5 - 






X 


X 


X 










X 


X 


X 


PCM50K 


Burr-Brown 






5* 50* 


X 


X 










X 


X 






X 


X 


AD7546B 


AD 


(3166) 






X 


X 










X 


X 






X 


X 


AD7546K 


AD 


(3166) 




20 * 500 


X 


X 










X 


X 




X 




X 


DACg377-16 
6 


Hybrid Sys 


(2745) 






X 


X 










X 


X 




X 




X 


MP9377-16 


Micro Pwr 

(401.2749) 




35 420 


X 












X 


X 




X 






MN3310 


Micro Net 




10 


50 - 


























DAC736 


Burr-Browr 
































DAC74 


Burr-Browr 






500 






X 


X 






X 


X 




X 




X 


DAC73 


^ Burr-Brown 












X 


X 






X 


X 




X 




X 


0AC73C 


Burr-Brown 






1 1 465 


X 


X 






X 




X 


X 










HIDAC16B 


Hsrrls 


(2722) 




2* 60 


X 


X 










X 


X 






X 




DACg33M6 
5 


Hybrid Sys 


(2745) 






X 


X 










X 


X 






X 




MP9331-5 


Micro Pwr 






5* 50* 


X 


X 










X 


X 






X 


X 


AD7546A 


AD 


(3166) 






X 


X 










X 


X 






X 


X 


AD7546J 


AD 


(3166) 




2 1 — 


























DAC-71-C0B- 
1 


Datel 




20 




























DAC-71-CSB- 
1 


Datel 












X 








X 






X 






DAC-72C- 
COB-I 


Datel 












X 








X 






X 






DAC-72C- 
CSB-I 


Datel 






465 


X 


X 






X 




X 


X 










HIDAC16C 


Harris 


(2722) 




1225 








X 






X 






X 






A0DAC71- 
COB-I 


AD 


(3166) 










X 








X 






X 






ADDAC71- 
CSB-I 


AD 


(3166) 












X 






X 






X 






ADDAC72- 
COB-I 


AD 


(3166) 










X 








X 






X 






ADDAC72- 
CSB-I 


AD 


(3166) 




2 30 


X 


X 










X 


X 






X 




HS3160B-4 


t Hybrid Sys 


(2746) 






X 


X 










X 


X 






X 




HS3160C-4 


Hybrid Sys 


(2746) 


30 


2 * 60 














X 


X 






X 




DAC933M6- 
4 


Hybrid Sys 


(2745) 


























X 




MP9331-4 


Micro Pwr 






5 






X 








X 






X 






DAC-71-C0B- 
V 


Datel 












X 








X 






X 






DAC-71-CSB- 
V 


Datel 












X 








X 






X 






DAC-72C- 
COB-V 


Datel 












X 








X 






X 






DAC-72C- 
CSB-V 


Datel 






1225 








X 






X 






X 






ADDAC71- 
COB-V 


AD 


(3166) 










X 








X 






X 






ADDAC71- 
CSB-V 


AD 


(3166) 












X 






X 






X 






ADDAC72- 
COB-V 


AD 


(3166) 










X 








X 






X 






ADDAC72- 
CSB-V 


AD (3166) 

(Continued) 


40 



Bin.— Binary 
Off.-Offset 

•^IC MASTER 1983 



Magn.— Magnitude 



Compl.— Complementary 



Int Ref.— Internal Reference 



GTC-Compl. 2's Compl. 
Mult.— Multiplying 

2461 



IC MASTER 



INTERFACE-Digital to Analog Converters (Cont'd) 



Linear- Settling 
Ity Time 
Bits Error ±'ALSB 
Res. ±LSB fiS 


Power 
DIs. 
mW 
(max.) 


Bin. 
Input 


Off. 
Bin. 
Input 


Compl. 
Bin. 
Input 


Compl. 
Off. 
Bin. 
Input 


CTCor 

2's 
Compl. 
Input 


Sljn. 
Magn. 
Input 


HL 
Logic 


CMOS 
Logic 


ECL 
Logic 


Int. 
Ref. 


Mult. 


Latches 


Device Source 


Line 


D/A Converters 


(Cont'd) 




16 2 

10 


500 








X 






X 






X 






DAC71/C0B t Burr-Brown 












X 








X 






X 






DACTl/ubB t Burr-Brown 










X 










X 






X 






DAC72/C0B t Burr-Brown 












X 








X 






X 






DAC72/CSB t Burr-Brown 




35 


1170 






X 


X 






X 






X 






DAC- 

HP16BI^C Datel 












X 


X 






X 






X 






DAO- 

HP16BMC-1 Datel 












X 


X 






X 






X 






DAC- 

HP16BMM tDitll (2620) 












X 


X 






X 






X 






DAC- 

HP16BMIVI-1 t Datel 




50/100 * 


575* 






X 








X 






X 






DAC70/CSB t Burr-Brown 












X 








X 






X 






DAC70C/CSB Burr-Brown 


10 


3 50/100 * 


575* 








X 






X 






X 






DAC70/C0B t Burr-Brown 














X 






X 






X 






DAC70C/C0B 

Burr-Brown 




4 2 


— 


X 


X 










X 


X 






X 




MP7616L Micro Pwr 

(401.2749) 




8 2 


— 


X 


X 










X 


X 






X 




MP7616K Micro Pwr 

(401,2749) 






30 


X 


X 










X 


X 






X 




HS3160B-3 t Hybrid Sys (2746) 








X 


X 










X 


X 






X 




HS3160C-3 Hybrid Sys (2746) 




16-4 Digit BCD 

1/2 15 


1170 














X 






X 






DAC- 

HP16DGC Datel 




















X 






X 






DAC- 

WPmm Datel 




















X 






X 






DAC- 

HP16DMM t Datel 




35 


420 














X 


X 




X 






MN3300 Micro Net 


20 


50/100 * 


575* 














X 






X 






DAC70/CCD t Burr-Brown 




















X 






X 






DAC70C/CCD 

Burr-Brown 




2 1 









X 








X 






X 






DAC-71-CCD- 

i Datel 












X 








X 






X 






CCD-i Datel 




C 










X 








X 






X 






UAl/-/ l-liUU- 

V Datel 












X 








X 






X 






nAr* Tor* 

CCD-V Datel 




10 


1,2 














X 






X 






DAC71/CCD t Burr-Brown 




18 1 20 


60 


X 


X 










X 


X 




X 




X 


DAC370B-18 t Hybrid Sys 








X 


X 










X 


X 




X 




X 


DAC370C-18 Hybrid Sys 








X 












)( 






)( 




x 


MP370B-18 t Micro Pwr 

(401.2749) 


30 






X 


X 










X 


X 




X 




X 


MP370C-18 Micro Pwr 

(401,2749) 






500 


X 


X 










X 


X 




X 






DAC377-18 Hybrid Sys (2745) 








X 


X 










X 


X 




X 




X 


DAC377B-18 t Hybrid Sys (2745) 








X 


X 










X 


X 




X 




X 


DAC377C-18 Hybrid Sys (2745) 








X 


X 










X 


X 




X 




X 


MP377B-18 tMicroPwr (401) 








X 


X 










X 


X 




X 




X 


MP377C-18 Micro Pwr (401) 





to 



t Military Temperature Range (-55° to 125°C) 

2462 



* Typical Value 

Bold fics Indlcitss idditionil dita is provided on the pigs notad. 
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MASTER SELECTION GUIDE 



INTERFACE-Display Drivers 



Device 



Source 



Function Device 


Source 




BCD to 7-Segment Decoder/Driver, Active High, Resistive 


Pull-Up 


(Cont'd) 


9307C 


Fairchlld 




9307M 


t Fairchlld 




HD74LS248 


Hitachi 




HD74LS48 


Hitachi 




IVIC5448 


t Motorola 




MC7448 


Motorola 




MC8307 


Motorola 




MC9307 


t Motorola 




SN54LS248 


t Motorola 




SN54LS48 


t Motorola 




SN74LS248 


Motorola 




SN74LS48 


Motorola 




DM5448 


t National 




DM54LS248 


t National 




DM54LS48 


t National 




DM7448 


National 




DM74LS248 


National 




DM74LS48 


National 




DS8856 


National 




N8T05 


Signetics 




S8T05 


t Signetics 




SN54248 


tTI 


(ai4) 


SN5448 


tTI 


(847) 


SN54LS248 


tTI 


(914) 


SN54LS48 


tTI 


(847) 


SN74Z48 


Tl 


(914) 


SN7448 


Tl 


(847) 


SN74LS248 


Tl 




SN74LS48 


Tl 


(041) 


BCD to 7-Segment Decoder/Driver, Active Low, Open 




Collector 54LS347 


t Fairchlld 




74LS347 


Fairchlld 




74LS447 


Fairchlld 




MC4039 


Motorola 




S8T04 


t Signetics 




SN54LS347 


tTI 


(931) 


SN54LS447 


tTI 


(950) 


SN74LS347 


Tl 


(931) 


SN74LS447 


Tl 


(950) 


BCD to 7-S8gment Decoder/Driver, Active Low, Open 




Collector, 15 V Output 






5447 


t Fairchlld 




54LS247 


t Fairchlld 




7447 


Fairchlld 




74LS247 


Fairchild 




74LS47 


Fairchlld 




9317BC 


Fairchild 




9317BM 


t Fairchild 




HD7447A 


Hitachi 




HD74LS247 


Hitachi 




HD74LS47 


Hitachi 




MC5447 


t Motorola 




MC7447 


Motorola 




SN54LS247 


t Motorola 




SN54LS47 


t Motorola 




SN74LS247 


Motorola 




SN74LS47 


Motorola 




DM5447A 


t National 




DM54LS247 


t National 




DM54LS47 


t National 




DM7447A 


National 




DM74LS247 


National 




DM74LS47 


National 




383A/C 


Teledyne S 




383B/M 


t Teledyne S 




SN54247 


tTI 


(913) 


SN5447A 


tTI 


(847) 


SN54LS247 


tTI 


(913) 


SN54LS247A 


tTI 


(913) 


SN54LS47 


tTI 


(847) 


SN74247 


Tl 


(913) 




(Continued) 



Display Drivers 



Bargraph Fluorescent 

XR2276 



Exir 



(3204) 



Bargraph Gas Discharge Display Driver (module) 



AW100 


AWI 


Bargraph Gas Discharge (module) 






AWI 


Bargraph LED LM3914 


National 


LM3915 


National 


AN6875 


Panasonic 


LB 1405 


Sanyo 


LB 1409 


Sanyo 


LB1415 


Sanyo 


LB1416 


Sanyo 


LB1419 


Sanyo 


LB 1426 


Sanyo 


LB 1436 


Sanyo 


UAA170 


Siemens 


UAA180 


Siemens 


TDA1594 


Signetics 


U237B 


Telefunken 


U244 


Telefunken 


U247B 


Telefunken 


U254 


Telefunken 


U257B 


Telefunken 


U267B 


Telefunken 


TSC9403 


Toshiba 


TSC94G4 


Toshiba 


Bargraph LED or Vacuum Fluorescent (module) 


AW580 


AWI 


Bargraph or LED Dot Display Generators 


XH2277 


Exar (3204) 


XR2278 


Exar (3204) 


XR2279 


Exar (3205) 


Bargraph VF HA12010 


Hitachi 


HA12011 


Hitachi 


LM3916 


National 


LB1470 


Sanyo 



Clock Driver, Dual 

DS3671 



National 



Display Controllers and Keyboard Interface: See 
Microprocessors-General Purpose 



Lamp Driver 



CSR301 



Teledyne 



LCD Display Interface (drives 7 
displays) SAA1062 



to 20-segment linear 
Signetics 



LCD Dot Matrix Driver 



SED1100 


Epson 


SED1300 


Epson 


HLCD0488 


Hughes 


HLCD0515 


Hughes 


HLCD0538A 


Hughes 


HLCD0539A 


Hughes 


HLCD0540 


Hughes 


HLCD0548 


Hughes 


HLCD0550 


Hughes 


HLCD0551 


Hughes 


HLCD0607 


Hughes 



LCD Graphics Driver 




SED1500 


Epson 


LED Bar Display Driver, 10 LEDs 




TA7612A 


Toshiba 


LED, Cascadable 




SDA2014 


Siemens 


LED Display Driver, 5 LEDs 




TA7654 


Toshiba 


TA7655 


Toshiba 



LED Display Driver, 33 Outputs, 15 mA Sink Capability 
MM5486 National 



LED Display/Interface (drives 7, 14, 16-segments for linear 
displays, bar graphs) 

SAA1060 Signetics 
SAA1061 Signetics 



LED Driver System, 8 Decade, 8x8 Memory, Decoder 
(versions either hardwire or processor controlled 
1CM7218A Intersil 
ICM7218B Intersil 
ICM7218C Intersil 
ICM7218D Intersil 
ICM7218E Intersil 



LED, Static 



U180M 
U3080M 



Telefunken 
Telefunken 



Multiplexed LCD Driver, Master and Slave 

MC145000 Motorola 
MC145001 Motorola 
MM58201 National 



Segment Driver for Gas Discharge Displays 

DI232 Dionics 
01242 Dionics 



Universal (LED, LCD, or vacuum fluorescent) 
S2809 AMI 



BCD (hexadecimal) to 7-Segment Decoder/Driver with 
Latch Active Low, Open Collector 

9370C Fairchild 



BCD (hexadecimal) to 7-Segment Latch/Decoder/Driver 
(CMOS with bipolar output) 

MC14495 Motorola 
UCN-4805A Sprague 
UCN-4806A Sprague 



BCD (hexadecimal) to 7-Segment LED Decoder/Driver, 
Constant Current, with Latch 

9368C Fairchild 



BCD Plus 1 to 7-Segment 



40 



50 



LM1017 


National 




U143 


Telefunken 




BCD to 7-Segment Decoder/Driver 






MC14547BA 


t Motorola 




MC14547BC 


Motorola 




BCD to 7-Segment Decoder/Driver, Active High, Open 




Collector 5449 


t Fairchild 




54LS249 


t Fairchild 




74LS249 


Fairchild 




74LS49 


Fairchild 




HD74LS249 


Hitachi 




HD74LS49 


Hitachi 




MC5449 


t Motorola 




MC7449 


Motorola 




SN54LS249 


Motorola 




SN54LS49 


t Motorola 




SN74LS249 


t Motorola 




SN74LS49 


Motorola 




DM54LS249 


t National 




DM54LS49 


t National 




DM74LS249 


National 




DI\/I74LS49 


National 




N8T06 


Signetics 




SK54249 


tTI 


(914) 


SN5449 


tTI 


(847) 


SN54LS249 


tTI 


(914) 


SN54LS49 


tTI 


(847) 


SN7424g 


Tl 


(914) 


SN744g 


Tl 


(847) 


SN74LS249 


Tl 


(914) 


SN74LS49 


Tl 


(847) 


BCD to 7-Segment Decoder/Driver, Active High, Resistive 


Pull-Up 5448 


t Fairchild 




54LS48 


t Fairchild 




7448 


Fairchild 




74LS248 


Fairchild 





74LS48 



Fairchild 

(Continued) 



60 



80 



90 



100 



110 



120 



130 



CD 
•+— > 
CO 
CC 



140 



150 



160 



170 



t Military Temperature Range (-55° to 125°G) 
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* Typical Value 

Bold face Indicates additional data Is provided on the page noted. 
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INTERFACE-Display Drivers (Cont'd) 



Display Drivers 


(Cont'd) 


BCD to 7-Segnient Decoder/Driver, Active Low, Open 




Collector, 15 V Output 








(Cont'd) 


SN7447A 


Tl 


(847) 


SN74L47 


Tl 




SN74LS247 


Tl 


(913) 


SN74LS47 


Tl 


(847) 


BCD to 7-Segment Decoder/Driver, Active Low, Open 




Collector, 30 V Output 






5446 


t Fairchild 




7446 


Fairchlld 




9317CC 


Fairchild 




9317CM 


t Fairchild 




HD7446A 


Hitachi 




MC5446 


t Motorola 




MC7446 


Motorola 




DM5446A 


t National 




DiVI7446A 


National 




SN54246 


tTI 


(913) 


SN5446A 


tTI 


(847) 


SN74246 


Tl 


(913) 


SN7446A 


Tl 


(847) 


BCD to 7-Segment Decoder/Driver, for Fluorescent 




Displays CS250 


Cherry 




CS250-1 


Cherry 




BCD to 7-Segment Decoder/Driver, for Liquid Crystal 




Displays CD4055B 


fRCA 


(748) 


CD4055BE 


RCA 


(748) 


TC4055B 


Toshiba 




BCD to 7-Segment Decoder/Driver, 2-Digit, Direct Driver 


for Common Anode LED Displays 






DS8669 


National 




BCD to 7-Segment Latch/Decoder/Driver 




CS260 


Cherry 




BCD to 7-Segment Latch/Decoder/Driver (CIVIOS with 




bipolar output) 






F4511BC 


Fairchild 




F4511BM 


t Fairchild 




HD14511B 


Hitachi 




MC14511BA 


t Motorola 




MC14511BC 


Motorola 




MC14513BA 


t Motorola 




MC14513BC 


Motorola 




CD4511BC 


National 




CD4511BM 


t National 




CD4511B 


tRCA 


(749) 


CD4511BE 


RCA 


(749) 


883/45118 


tsss 




SCL4511B 


sss 




CM4511B 


t Solitron 




CM4511BE 


Soiitron 




BCD to 7-Segment Latch/Decoder/Driver for Common 


Cathode LED Displays 






NE589 


Signetics 




BCD to 7-Segment Latch/Decoder/Driver, for Liquid 




Crystal Displays 






CD4543BD 


tRCA 


(749) 


CD4543BE 


RCA 


(749) 


BCD to 7-Segment Latch/Decoder/Driver, Output 1-16 


SAB3211 


Siemens 




BCD to 7-Segment Latch/Decoder/Driver (ripple blanking) 


IVIC14544BA 


t Motorola 




MC14544BC 


Motorola 




BCD to 7-Segment Latch/Decoder/Driver (strobed latch). 


for Liquid Crystal Displays 






LS7100 


LSI Camp 


(696) 


MC14543BA 


t Motorola 




MC14543BC 


Motorola 




CD4056B 


tRCA 


(748) 


CD4056BE 


RCA 


(748) 




(Continued) 



Device 



Source 



20 



30 



40 



BCD to 7-Segment Latch/Decoder/Driver (strobed latch), 
for Liquid Crystal Displays 

(Cont'd) 

883/4543B t SSS 

SCL4543B SSS 
TC4056B Toshiba 



BCD to 7-Segment LED Decoder/Driver 

CA3168 RCA 



BCD to 7-Segment LED Decoder/Driver, Constant Current 
DS8857 National 
NE587 Signetics 



BCD to 7-Segment LED Decoder/Driver with Latch, Output 
0-9,-,E,H,L,P 

9374C Fairchild 



BCD to 7-Segment LED Driver Adjustable Current 
DS8858 National 



BCD to 7-Segment LED Latch/Decoder/Driver, with Ripple 
Blanking F4734BC Fairchild 
F4734BM f Fairchild 



BCD-to-Declmal Decoder/Driver (for lamps) 

380A/C Teledyne S 

380B/M t Teledyne S 

381A/C Teledyne S 

381B/M t Teledyne S 



BCD-to-Decimal Decoder/Driver (nixie driver) 

7441 Fairchild 
DM5441A t National 

DM7441A National 
382A/C Teledyne S 

382B/M t Teledyne S 



BCD-to-Decimal Decoder/Driver with Blanking (for cold 
cathode Indicator tubes) 
54141 
74141 
HD74141 
MC54141 
MC74141 
DM54141 
DM74141 
SN74141 



t Fairchild 
Fairchild 
Hitachi 

t Motorola 
Motorola 

t National 
National 
Tl 



(881) 



Quad AC Plasma Display Axis Driver 

SN55426B fTI 

SN55427B t Tl 

SN75426 Tl 

SN75427 Tl 



Hex TTL to LED Bulb Driver, with Latch 

DS885g National 
DS8869 National 



2-Digit, 7-Segment Decoder/Driver Interfaces to CPU 
MN1205E - Panasonic 

MN1205P Panasonic 
MN1205Q Panasonic 



3 1/2-Digit Liquid Crystal Clock 
C1200 



LSI Comp 



4/5-Digit Fluorescent Display Driver 

MM5474 National 

MM5476 National 

MM5477 National 

MM5478 National 



4/5-Digit (serial data input) 
MM5450 
MM54S1 



Nitlonal 
National 



(735) 
(735) 



4/5-Digit Vacuum Fluorescent 
MM5445 
MM5446 
MM5447 
MM5448 
SAA1063 



National (735) 

National (735) 

National (735) 

National (735) 

Signetics 



4x5 Matrix LED Decoder/Driver, Interface to CPU 
MN1205F Panasonic 



70 



80 



90 



4x8 Matrix LED Decoder/Driver, Interface to MPU 
MN1205A Panasonic 



4-Channel Incandescent Lamp Driver 

CLD4 Teledyne C 



4-Channel Plasma 

XR2284 



Exar 



(3203) 



4-Character, 18-Segment Triplexed LCD Decoder/Driver 
ICM7233 Intersil 



4-Digit Fluorescent 

ICM7235 Intersil 

ICM7235A Intersil 

ICM7235AM Intersil 

ICM7235M Intersil 



4-Digit Gas Discharge Display Anode Driver 

DI500 Dionics 
DI502 Dionics 



4-Digit LCD Decoder/Driver 
SCL7211 



SSS 



4-Digit LCD Driver 

ICM7211AM Intersil 
ICM7211M Intersil 



4-Digit LED Driver 

SDA2004 



Siemens 



4-Digit LED Driver, Multiplexed BCD or Binary to 7- 
Segment Decoder/Driver 

ICM7212 Intersil 
ICM7212A Intersil 



4-Digit LED Driver, BCD or Binary to 7-Segment Decoder/ 
Driver, Data and Digit Select Code Latches for ftP 
Interface ICM7212AM Intersil 
ICM7212M Intersil 
UDN-7183 Sprague (2843) 

UDN-7184 Spragns (2843) 

UDN-7186 Spragne (2843) 

UHP-482 Spragut (2843) 



4-Digit Liquid Crystal, Multiplexed BCD to LCD Decoder/ 
Driver, AC Drive 

ICM7211 Intersil 
ICM7211A Intersil 
DF412 Siliconix 
SCL25411 SSS 



4-Digit/Segment Fluorescent 

DI503 Dionics 
DI504 Dionics 



4-Digit (stores segment and address data, drives 7-8 
segment digits) 

MM74C911 National (735) 



4-Diglt, 17-Segment Alpha-Numeric with Memory, Decoder 
and LED Drivers 

MM74Cg56 National 
NSM4307 National 
NSM4507 National 



4-Digit, 7-Segment LCD Decoder/Driver 

TSC7211A Teledyne S (2852) 



4-Digit, 7-Segment LED Decoder/Driver 

TSC700A Teledyne S (2846) 

TSC8212A Teledyne S 



4-Digit/8-Segment Fluorescent 
C0P470 



National 



4-Segment Liquid Crystal 
CD40S4B 
TC4054B 



RCA 

Toshiba 



(748) 



4-Segment MOS to LED Anode Driver 
75491 
MC75491 
DS55493 
DS75491 
DS75493 
SN75491 



Fairchild 
Motorola 
t National 
National 
National 
Tl 

(Continued) 



100 



110 



120 



130 



140 



t Military Temperature Range ( - 55° to 125°C) 
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MASTER SELECTION GUIDE 



INTERFACE-Dispiay Drivers (Cont'd) 



Display Drivers 


(Cont'd) 


4-Segment MOS to LED Anode Driver 










(Cont'd) 


SN75491A 


Tl 




SN75493 


Tl 




5x7 Dot Matrix LCD/Console Controller 




CY300 


Cybernetic 


5x8 Dot Matrix Multiplexed LCD. On-board memory allows 


ASCII code and special symbols display without refresh 


circuitry. (2-chip set) 






PE7901 


Polycore 




PE7902 


Polycore 




5x12 Dot Matrix (up to 80 characters by cascading) 


10938 


Rockwell 




10939 


Rockwell 




5-Character, 18-SegmentTriplexed LCD Decoder/Driver 


ICM7234 


Intersil 




5-Digit Fluorescent 






MSM58291G 


OKI 




5-Digit Gas Discharge Display Anode Driver 




UHD-490 


t Sprague 




UHP-4gO 


Sprague 


(2843) 


5-Digit LCD Driver, Serial Input, Decoder 




MSM5829G 


OKI 




5-Line Plasma Display Axis Driver 






DI5140 


Dionlcs 




DI5180 


Dionics 




DI5240 


Dionlcs 




DI5280 


Dionics 




5-Segment Gas Discharge Display Cathode Driver 




UHP-480 


Spragus 


(2843) 


5-Segment MOS to LED Anode Driver 






DS8861 


National 




5-Step Logarithmic Dual LED Driver 






TA7666 


Toshiba 




TA7667 


Toshiba 




6-Digit Gas Discharge Display Anode Driver 




DI5Q5 


Dionics 




DI507 


Dionics 




DI603A 


Dionics 




DI604A 


Dionics 




DI605A 


Dionics 




DS8891 


National 




8891 


Signetics 




UDN-6164 


Spragus 


(2843) 


UHD-491 


t Sprague 




UHP-491 


Sprague 


(2843) 


UHP-4g5 


Sprague 


(2843) 


SN75481 


Tl 




6-Digit LED Driver (low voltage) 






DS8646 


National 




6-Digit MOS to LED Cathode Driver 






55492A 


t Fairchild 




75492 


Fairchild 




75492A 


Fairchild 




MC75492 


Motorola 




DS75492 


National 




DS75494 


National 




DS8870 


National 




DS8877 


National 




PS55494 


t National 




NE582-1 


Signetics 




SN75492 


Tl 




SN75492A 


Tl 




SN75494 


Tl 




6-Digit/Segment Fluorescent 






DI508 


Dionics 




DI509 


Dionics 




UDN-6116 


Sprague 


(2843) 


UDN-6126 


Sprague 


(2843) 



6-Digit BCD (stores segment and address data, drives 7-8 


segment digits) 






MM74C912 


National 


(735) 


6-Digit Hex (stores segment and address data, drives 7 


segments) MM74C917 


National 


(735) 


6-Digit, 7-Segment LCD Driver with Decimal Points, or 


Three 16-Segment Characters. 48-Stage Shift Register, 


48-Bit Data Latch and 48-Segment Driver 




MSM5219 


OKI 


(3873) 


7-Digit Gas Discharge Display Anode Driver 




MC3490 


Motorola 




MC3494 


Motorola 




7-Digit MOS to Gas Discharge 






XR2272 


Exar 




7-Digit MOS to LED Cathode Driver 






SN75497 


Tl 




7-Digit/Segment MOS to Fluorescent 






XR2271 


Exar 




7-Line Dot Matrix or Segmented 






SN75581 


Tl 


(2863) 


7-Segment Gas Discharge Display Cathode Driver 




DS8885 


National 




8885 


Signetics 




UHP-481 


Sprague 


(2843) 


SN75584 


Tl 




7-Segment Gas Discharge Display Cathode Driver, with 


BCD Decoder DS7880 


t National 




DS8880 


National 




DS8884A 


National 




DS8980 


National 




DS8880 


Signetics 




SN75480 


Tl 




7-Segment to BCD Converter/Driver 






MM54C915 


t National 




MM74C915 


National 




8-Bit Parallel In/Parallel Out Fluorescent (for mP systems) 


UCN-4815A 


Sprague 


(2843) 


UCS-4815H 


t Sprague 




8-Channel Plasma 






XR2288 


Exar 


(3203) 


8-Digit Gas Discharge Display Anode Driver 




DI510 


Dionics 




DI512 


Dionics 




DI803A 


Dionics 




DI804A 


Dionics 




DI805A 


Dionlcs 




DS8887 


National 




DS8897 


National 




UDN-6184 


Sprague 


(2843) 


8-Digit MOS to LED Cathode Driver 






DS8863 


National 




DS8871 


National 




DS8963 


National 




8-Digit/Segment Fluorescent 






DI513 


Dionics 




DI514 


Dionics 




DI514A 


Dionics 




XR6118 


Exar 


(3205) 


XR6128 


Exar 


(3205) 


NE594 


Signetics 




SA594 


Signetics 




SG6118 


Silicon G 




UDN-6118 


Sprague 


(2843) 


UDN-6128 


Sprague 


(2843) 


UDN-6138 


Sprague 


(2843) 


UDN-6148 


Sprague 


(2843) 


8-Digit, 7-Segment Triplexed LCD Decoder/Driver 




ICM7231 


Intersil 





8-Line Fluorescent Driver 






MSL912R 


OKI 


(3873) 


MSL915R 


OKI 


(3873) 


MSL916R 


OKI 




MSL917R 


OKI 


(3873) 


8-Output Digit-Scan Counter/Decoder for Cold-Cathode 


Counter Tubes 






MSL9510R 


OKI 


(3873) 


MSLgSIIR 


OKI 


(3873) 


8-Segment Gas Discharge Display Cathode Driver 




DI210 


Dionics 




DI2210 


Dionics 




DI230 


Dionics 




DI240 


Dionlcs 




DI300 


Dionics 




DI302 


Dionics 




MC3491 


Motorola 




MC3492 


Motorola 




DS7889 


t National 




DS888g 


National 




UDN-7180 


Sprague 


(2843) 


8-Segment MOS to LED Anode Driver 






MC676 


Motorola 




DS8867 


National 




9-Dlgit MOS to LED Cathode Driver 






DS8872 


National 




DS8920 


National 




DS8973 


National 




DS8975 


National 




SN75498 


Tl 




9-Digit MOS to LED Cathode Driver, with Low Battery 


Indicator DS8864 


National 




DS8873 


National 




9-Digit MOS to LED Cathode Driver with Shift Register 


Decoding DS8874 


National 




9-Line, 30 LED U1096B 


Telefunken 




9-Segment LED Driver (low voltage) 






DS8647 


National 




DS8648 


National 




10-Bit High-Voltage, High-Current 






S4534 


AMI 


(2611) 


10-Bit Serial In/Parallel Out Fluorescent (for mP systems) 


UCN-4aiOA 


Sprague 


(2843) 


ULN-4810H 


t Sprague 




UCN4810A 


Tl 




10-Digit, 7-Segment Triplexed LCD Decoder/Driver 




ICM7232 


Intersil 




11-Segment LED Display Drivers 






MM5485 


National 




12-Line Vacuum Fluorescent 






SN75512A 


Tl 




SN75513A 


Tl 


(2861) 


14-Digit Decoder/Driver 






DS8665 


National 




DS8666 


National 




14-Digit Decoder/Driver, with Low Battery Indicator 




DS7664 


t National 




DS8664 


National 




14-Segment Decoder/Driver, Interface to CPU 




MN1205H 


Panasonic 




16-Line Fluorescent 






DS8881 


National 




8881 


Signetics 




16-Segment LED Display Drivers 






MM5484 


National 




18-Segment Alphanumeric 






AC5947 


Tl 




18-Segment, 16-Character Alphanumeric (30, 35 and 40 


volt versions) 10937 


Rockwell 





30 



40 



80 



90 



100 



110 



(D 

c 
o 

o 
o 

Q) 
CO 

v_ 

(D 

-4— > 

CO 



120 



130 



140 



t Military Temperature Range (-55° to 125°C) 
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Authorized IC Master 
International Distributors 



ARGENTINA, COLOMBIA, 
ECUADOR, VENEZUELA, 
MEXICO, PERU 

Intectra 

2629 Terminal Blvd. 
Mt. View, CA 94043 
Tel. (415) 967-8818 



AUSTRALIA 

A J Distributors Pty Ltd. 
P.O. Box 71 

Prospect, S. Australia 5082 
Tel. 269-1244 
Telex (790) 82635 



AUSTRIA 

LBG GmbH 
Tichtelgasse 10/2/12 
A-1120 Vienna, Austria 
Tel. (0222) 83 41 01 
Telex (847) 134106 



BELGIUM 

J. P. Le Maire 
Rampe Gaulouise la 
1020 Bruxelles, Belgium 
Tel. 02 478 4847 
Telex (846) 24610 



BRAZIL 

Filcres Importacao 
Rua Auroraigs 
CEP 01209 
Caixa Postal 18767 
Sao Paulo, Brazil 
Tel. (Oil) 223 7388 
Telex 113298 



CYPRUS 

MOR Electronics Ltd. 

P.O. Box 4155 

Ramat Gan 52141, Israel 



DENMARK 

Advanced Electronik 

55, Mariendalsvej 

DK2000, Copenhagen F, Denmark 

Tel. 01 194433 

Telex (855) 22431 



ENGLAND 

Paterson/Steadman & Partner 
4 Gold Street 

Saffron Walden, Essex CB10 lEP 
England 
Tel. 27067 
Telex 81653 



J. B. Tratsart Ltd. 
Dogmersfieid Nr. Baskingstoke 
Hampshire RG27 8SU, England 
Tel. 02514 3334 
Telex (851) 8814136 



FRANCE 

Conseilet Promotion 
1 Rue Damiens 
92100 Boulogne, France 
Tel. 621-30-77 
Telex 250030F 

OFFILIB 

48 Rue Gay-Lussac 

75240 Paris, Cedex 05, France 

Tel. 329-2132 

Telex: None 



HOLLAND 

Manudax-Nederland B. V. 
54732G Heeswijk (N.B.) 
Meerstraat 7, Holland PB25 
Tel. 04139 2901 
Telex (844) 50175 



HONG KONG 

Conmos Products, Ltd. 
Haynein BIdg., 11th Floor 
1 Tai Yip Street 
Keun Tong, Kowloon 
Tel. 3-684572 
Telex 85448 



INDIA, MALAYSIA, 
SINGAPORE, THAILAND 

Radio & Craft Publications 
4794/23 Bharat Ram Road 
Daryanganj, New Delhi 2, India 
Tel. 277147 
Telex: None 



ISRAEL 

STG International Ltd. 
10 Huberman Street 
P.O. Box 1276 
61012 Tel-Aviv, Israel 
Tel. 248231 
Telex 342229 



ITALY 

Gruppo Editoriale Jackson 

Technoclub 

Direzione Redacione e 

Amministrazione 

Via Rosellini 12 

20124 Milano, Italy 

Tel. 688-0951 



JAPAN 

Asahi Glass Company, Ltd. 
Electronic Components Group 
1-2 Marunouchi 2-chome 
Chiyoda-ku, Tokyo 100, Japan 
Tel. (03) 218-5813 
Telex TK4616 



JAPAN (Continued) 

Overseas Data Service Co., Ltd. 
Shugetsu Building, No. 12-7 
Kita-Aoyama 3-chome 
Minato-ku, Tokyo 107, Japan 
Tel. (03) 400-7090 
Telex (781) J26487 

Tokyo International 
Communications, Inc. 
Miyajima Blvd. 

28 Yoyogi 1-chome, Shibuya-ku 
Tokyo 151, Japan 
Tel. 379-2561 
Telex: 33106 

NORWAY, FINLAND, SWEDEN 

Ingenioerforlaget A/S 
Kronprinsens Gate 17 
Boxs 2476 Solli 
Oslo 2, Norway 
Tel. (02) 11-51-70 
Telex 72400Y 

SOUTH AFRICA 

Suntronika PTY Ltd. 
P.O. Box 46268 Orange Grove 
Johannesburg 2119, South Africa 
Tel. 725-1210 

SPAIN 

Sagitron 
Castello 25, 2, ° 
Madrid 1, Spain 
Tel. 402 6085 
Telex (831) 43819 

SWITZERLAND 

W. Stolz AG 
Taefernstrasse 15 
CH-5404 Baden-Daettwil 
Switzerland 
Tel. 056 840151 
Telex (845) 54070Z 

TAIWAN 

Alfred M. L. Pien 
IBS Publications Ltd. 
P.O. Box 55-879 
Taipei, Taiwan 

TURKEY 

EEMPA Elektronik 
Tersane Cad. Kuthan 38/408 
TR/Kara Koy, Istanbul 
Turkey 

Tel. (11)49-6249 
Telex 24429 

WEST GERMANY 

Astronic GmbH 
Winzererstrasse 47d 
8000 Munich 40 
West Germany 
Tel. (089) 309031 
Telex (841) 5216187 



ABBREVIATIONS 




Action Ins 

AD 

ADT 

Adapt Sci 

Advent 

Alphatron 

AMA 

AMD 

AMI 

Amperex 

Analogic 

Analog Sys 

APC 

Apex 

APM 

AppI Sys 

APT 

Aptek 

Array Tech 

AWI 



Bedford 
Burr-Brown 



CAE 

Cal Devices 

Cent Data 

Cermetek 

CGRS 

Cherry 

CIC 

Citel 

Comlinear 

CMA 

Comark 

Comdial 

Comp Auto 

Compas 

Cont Logic 

Control Sys 

CreMicro 

Cromemco 

CSG 

Cubit 

Curtis 

Cybernetic 

Cybersys 

Cybertek 

Data General 

Data I/O 

Data Trans 

Date! 

Datricon 

DDC 

DEC 

DeIco 

DGM 

Digelec 

Digitek 

Dionics 

Dist Comp 

Divers Tech 



E-HI 
Elind 
EL Instr 
EMM 
Emulogic 
Epson 
ETI Micro 
Exar 



Fairchild 
Ferranti 
Fujitsu A 
Fujitsu 




Action Instruments 
Analog Devices 
Advanced Digital Technology 
Adaptive Science Corp. 
Advent Products, Inc. 
Alphatron 

American Automation 
Advanced Micro Devices 
American Microsystems, inc. 
Amperex Electronic Corp. 
Analogic 
Analog Systems 
Applied Micro Circuits 
Apex Microtechnology 
Applied Microsystems Corp. 
Applied Systems Corp. 
Applied Microtechnology 
Aptek Microsystems 
Array Technology 
Analog West 



Bedford Computer Systems Inc. 
Burr-Brown Research 



Computer Aided Engineering 
California Devices 
Central Data Corp. 
Cermetek 

CGRS Microtech Inc. 
Cherry Semiconductor 
Custom Integrated Circuits 
Citel, Inc. 

Comlinear Corporation 

Custom MOS Arrays 

Comark Corp. 

Comdial Semiconductor 

Computer Automation 

Compas Microsystems 

Control Logic Inc. 

Control Systems Microsystems Div. 

Creative Micro Systems 

Cromemco, Inc. 

Commodore Semiconductor Group 
Cubit Inc. 

Curtis Electro Devices, Inc. 
Cybernetic Micro Systems 
Cybersystems 
Cybertek Inc. 

Data General 

Data I/O 

Data Translation 

Datel-lntersil 

Datricon Corporation 

Data Devices Corporation 

Digital Equipment Corporation 

DeIco Electronics 

Digital Microsystems 

Digelec Corp. 

Digitek, Inc. 

Dionics Inc. 

Distributed Computer Systems 
Diversified Technology 

E-H International, Inc. 
Elind Elettronica Industriale 
E & L Instruments 
EMM 

Emulogic Inc. 
Epson America, Inc. 
ETI Micro 

Exar Integrated Systems 



Fairchild 

Ferranti Electric 

Fujitsu America 

Fujitsu Microelectronics, Inc. 



^^^^^^ ^^^^1^^^^ ^^^^^^^ 1^^ ^ 

MUiilMlgC 



Gl 


General Instrument 


GMS 


General Microsystems 


GTE Micro 


GTE Microcircuits 


Harris 


Harris Semiconductor 


Heurikon 


Heurikon Corp. 


Hilevel 


Hilevel Technology, Inc. 


Hitachi 


Hitachi America, Ltd. 


Holt 


Holt Inc. 


HP 


Hewlett-Packard 


Hughes 


Hughes Aircraft, Solid State 


Products 


Hybrid Sys 


Hybrid Systems 


Hycom 


Hycom Incorporated 


IDT 


Integrated Device Technology 


IMI 


International Microcircuits, Inc. 


IMP 


International 




Microelectronic Products 


IMS 


Industrial Micro-systems Inc. 


Inconix 


Inconix Corporation 


Ind Tech 


Inductive Technology 


Inmos 


Inmos 


IntnirFnpr 

1 II lU 11 tug 


Integrated Circuit Engineering 


1 11 lull O Jd 


Integrated Circuit Systems 


IntCompSys 


Integrated Computer Systems 


IntCyber 


International Cybernetics 


Int Micro 


International Microsystems 


Int Tech 


integrated Technology Corp. 


Intprh/FMI 

III ICUII / 1 1>1I 


Intprh/Fiinrtinn MnHiiIp*; Inp 


Intel 


Intel 


Intprrlpcian 
1 11 LCI U C0I3II 


Intprdp^icrn 


Intprcil 

1 II ICI oil 


IntprQi 1 

1 1 1 LCI 1 1 


Intronics 


Intronics 


IPI 


IntGgrsted Photomstrix Inc. 


ITT 


1 TT ^DmipnnHiiotnrc 
II 1 oclllllrUliUUU lUI 


Kinetic Sys 


Kinetic Systems 


Kontron 


Kontron Electronics 


Lambda 


Lambda Semiconductor 


Laserdyne 


Laserdyne 


LSI Comp 


LSI Computer Systems 


LSI Logic 


LSI Logic Corporation 


Master Logic 


Master Logic Corporation 


Matrix 


Matrix Corp. 


Matrox 


Matrox Electronic Systems 


MCC 


Microcomputer Control 


Micrel 


Micrel 


Micro Eng 


Micro Circuit Engineering 


Micro Innov 


Micro Innovators 


Micropac 


Micropac Industries 


Micro Net 


Micro Networks 


Micro Pwr 


Micro Power Systems 


Micro Sci 


Micro Sciences Corp. 


Micro Tech 


Microcircuits Technology 


Micro-Link 


Micro-Link Corporation 


Micron 


Micron Technology 


MilerTron 


MilerTronics 


Miller 


Miller Technology 


Mitel 


Mitel Semiconductor 


Mitsubishi 


Mitsubishi Electronics 


MMI 


Monolithic Memories, Inc. 


Monosil 


Monosil 


MonSys 


Monolithic Systems Corp. 


Mostek 


Mostek 


Motorola 


Motorola Semiconductor 


MRC 


MRC Systems 


Murray 


Murray Consulting 


National 


National Semiconductor 


NCR 


NCR Corp., Microelectronics 




Division 


NEC-EA 


NEC/ Electronic Arrays Division 


NEC Electron 


NEC/Electron Division 


NEC Micro 


NEC/ Microcomputer Division 


Nitron 


Nitron 


Nortek 


Nortek 



CAE 


Oliver Advanced Engineering 


Octagon 


Octagon Systems Corp. 


OEI 


Optical Electronics Inc. 


Ohio Sci 


Ohio Scientific 


OKI 


OKI Semiconductor 


Omnibyte 


Omnibyte Corp. 


Oscar 


1. S. Oscar Assoc. 


Panasonic 


Panasonic 


PC/M 


Pacific/Cyber Metrix 


Percom 


Percom Data Co. 


Phoenix 


Phoenix Digital Corp. 


Pico Design 


Pico Design 


Polycore 


Polycore Electronics 


Plessey 


Plessy Semiconductors 


PMI 


Precision Monolithics, inc. 


PragDes 


Pragmatic Design Inc. 


PDFMA 

rntiViH 




Pro-Log 


Pro-Log Corp. 


Quay 


Quay Corp. 


Raytheon 


Raytheon Semiconductor 


RCA 


RCA Solid State Division 


RCI Data 


Filil Data 


RELMS 


Relational Memory Systems 


Reticon 


. Reticon 


RIFA 


RFIA 


Rockwell 


Rockwell, Microelectronic Devices 


RTC 


Riehl Time Corporation 


Sanken 


Sanken Electric 


Sanyo 


Sanyo 


SEEQ 


SEEQ Technology, Inc. 


Semi Proc 


Semi Processes 


Siemens 


Siemens 


Signetics 


Signetics 


SGS 


obo-Mito oemiconuucior 


Sharp 


Sharp 


Silicon G 


Silicon General 


Siliconix 


Siliconix 


Silicon Sys 


Silicon Systems Inc. 


Siltronics 


Siltronics 


SMC 


Standard Microsystems Corp. 


Solarise 


Solarise Enterprises 


Solitron 


Solitron Devices 


Sprague 


Sprague Electric Company 


SSM 


Solid State Micro Technology 




for Music 


sss 


Solid State Scientific 


stag 


Stag Microsystems 


Struc. Des. 


Structured Design Inc. 


Stynetic 


Stynetic Systems 


Sunrise 


Sunrise Electronics 


Sunshine 


Sunshine Semiconductor 


Supertex 


Supertex Inc. 


Symtek 


Symtek Corp. 


Synapse 


Synapse Corp. 


Synertek 


Synertek 


Sys Innov 


Systems Innovations 


Tau Zero 


T -7 

Tau Zero Inc. 


Tektronix 


Tektronix 


Talaris 


(See Laserdyne) 


Teledyne C 


Teledyne Crystalonics 


Teledyne P 


Teledyne Philbrick 


Teledyne S 


Teledyne Semiconductor 


Telefunken 


Telefunken 


Telephonies 


Telephonies LSI 


Telmos 


Telmos 


Teltone 


Teltone Corporation 


Tl 


Texas Instruments 


Thomson-CSF 


Thompson-CSF Components Corp. 


TMX 


TMX 


Topanga 


Topanga Data Systems 


Toshiba 


Toshiba America 


Trans-Data 


Trans-Data 


TRW 


TRW-LSI Products 


Unitrode 


Unitrode 


Universal 


Universal Semiconductor, Inc. 


Vantage 


Vantage Data Products 


VTI 


VLSI Technology, Inc. 


Votrax 


Votrax 


Weitek 


Weitek Corporation 


Western 


Western Digital 


Wintek 


Wintek Corp. 


Xicor 


Xicor, Inc. 


Xycom 


Xycom 


Zendex 


Zendex Corp. 


Zilog 


Zilog 


Zymos 


Zymos Corporation 
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iNTERFACE-Display Drivers (Cont'd) 



Display Drivers 



(Cont'd) 



30-Bit LCD Driver/Register 






MD43oljD 


Mitel 




32 Segment LCD 






MM5452 


Nitlonal 


(735) 


MM5453 


Nitlonal 


(735) 




Signetics 




32-Bit Higii-Voitage 






S45Z1 


AMI 


(2610) 


S4535 


AMI 


(2609) 


32-6it LCD MM58438 


National 




32-Line AC Plasma Display Axis Driver 






SN75500 


Tl 




SN75501 


Tl 




SN75502 


Tl 




SN75503 


Tl 




32~Lin6 Vscuum Fluor6SC6nt 






SN75518 


Tl 


(2862) 


32-Segment LCD Controller/Driver 






MPD7255 


NEC-iVlicro 




32-Segment LCD Driver 






MM5483 


National 




40-Segment LCD Duplex 






PCE2100 


Signetics 




60-Segment LCD Duplex 






PCE2110 


Signetics 




64-Segment LCD Duplex 






PCE2111 


Signetics 





t Military Temperature Range (-55° to 125°C) 
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* Typical Value 

Bold face Indlcites addllionil data is provided on the page noted. 
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MASTER SELECTION GUIDE 



INTERFACE-Error Checking Circuits 



Max. Serial 
Data Rate, 



Supply 
Voltage, 



Function 


MHz 


V 


Device 


Source 




Error Checking Circuits 




CRCC Generator 


2 * 


5 


COM8004 


SMC 






3 


5 


MC8500 


Motorola 










SSI8500 


Silicon Sys 






10 


5 


940 1C 


Fairchild 










940 1M 


t Fairchild 










9411C 


Fairchild 










9411M 


t Fairchild 










8X01 A 


Signetics 










N9401 


SIgnetlcs 


(1514) 


Deskew-Queue Register 


3 * 


5 


MC8520 


Motorola 










cciQcon 


Silicon Sys 




Error Detection/Correction Circuit 




5 


wnR7nfi 


Western 


(3995) 


Prrnr nptprtlnn/Pnrrprtinn Plrnilt ^FPI \ 

UIIUI UCICUIIUII/UUI 1 CbLIUII UIIUUIl ^LUL^ 




— 5 2 


IVIO lU luo 


Motorola 










[Vlu lU ISO 


Motorola 










MC 10563 


t Motorola 










MC 10593 


Motorola 




Error Detection/Correction Circuit (TTL) 


. 


5 


9428 


Fairchild 










SN74ALS790 


Motorola 


(732) 








SN54LS630 


tTI (440.979) 








SN54LS631 


tTI (440.979) 








SN74LS630 


Tl 


(979) 








SH74LS631 


Tl 


(979) 






7 


MB1412A 


Fujitsu 




Error Pattern Register 


3 


5 


MC8501 


Motorola 




Expandable Error Checl<er and Corrector 




5 


DP8400 


National 


(2764) 


LRCC Data Register 


3 


5 


MC8502 


Motorola 










SSI8502 


Silicon Sys 




Polynominal Generator 


4* 


5 


MC8506 


Motorola 




Polynominal Generator/Checl<er 


3.5* 


5 


MC2653 


Motorola 


(1360) 








MC68653 


Motorola 


(1360) 








MC8503 


Motorola 






4 


5 


2653 


Signetics 




Universal Polynominal 4-Bit Generator 


17* 


5 


MC8504 


Motorola 




Single Error Hamming Code Detector and Generator 




5 


MC4041 


Motorola 





CD 

;a 

(D 
c 

o 

Q) 

CD 
CO 



•*—> 
CO 

CC 



20 



30 



t Military Temperature Range (-55° to 125°C) 

® IC MASTER 1983 



* Typical Value 

Bold face indicates additional data Is provided on the page noted. 
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IC MASTER 



INTERFACE-Keyboard Encoder-Decoders 



No. of 

No. of Output 
Keys Bits 



Max. 

Clock Rate, 
KHz 



Supply 
Voltage, 
V 



Keyboard Encoder- Decoders 



Binary 



External ROM Programmable 



1of 16 



3-15 



2 key rollover, 3 state output 



MM54C922 f National 
MM74C922 National 



Antibounce, mute, interlock 



M190 



SGS 



Strobe output, key rollover output, 2 of 8 
keyboard to binary encoder, one of four 
row inputs and column Inputs (telephone 
key pads) give binary output, strobe. 



HD0165 



MC14419 



Harris 

(2733.3287) 
Motorola (3298) 



Binary 



3-15 



2 key rollover, 3 state output 



MM54C923 f National 
MM74C923 National 



85 



ASCII/HEX 



1000 



4-10.5 



Scans and generates code for 53 key ASCII 
plus 32 non-ASCII keys 



CDP1871 RCA 
CDP1871D tBCA 



(1484) 
(1484) 



4-6.5 



Scans and generates code for 53 key ASCII 
plus 32 non-ASCII keys 



CDP1871C RCA 
CDP1871CD tBCA 



(1484) 
(1484) 



8 plus Parity Mask, Programmable 



100 



-12.5 



Programmable parity, strobe width, strobe 
delay. Two key rollover. 8x11 matrix, 3 
levels. 



KR2376 



SMC 



90 10 External ROM Programmable 
Mask, Programmable 



100 
100 



-12.5 
-12.5 



9x10 matrix, 4 Mode, 2 or N key rollover 
9 X 10 matrix, 4 Mode, 2 or N key rollover 



KR3600-PRO SMC 
KR3600 SMC 



112 10 



Mask Programmable 



112 bits for internal programming of 
function keys 



AY3-4592 Gl 



128 



Mask Programmable 
Mask Programmable 



400 
100 



16 X 18 matrix, 8-Bit bus interface, 4 

rollover modes, UART on chip 
16 X 18 matrix, three-state I/O, 2 or 3 key 

alarm 



SCN2671A Signstics (1522) 
MSM3914A OKI (3873) 



t Military Temperature Range ( - 55° to 125°C) 



2468 



* Typical Value 

Bold face Indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 



INTERFACE-Line Circuits 



No. 


Supply 










Per Party 


Voltage, 










Device Output ' Line 


V 


Comments 


Device 


Source 




Line 


Line Drivers — Single Ended 






2 High Current Yes 


5 


Coax/Twisted Pair 


MC8T23 


Motorola 












DS75123 


National 












N8T23 


Signetics 












N6T23 


Tl 












S8T23 


Tl 












SN75123 


Tl 










Emitter Follower for Coax/Twisted Pair 


MC8T13 


Motorola 












DS55121 


t National 












DS75121 


National 












N8T13 


Signetics 




10 








S8T13 


OiyilcllUo 












N8T13 


Jl 














+ Tl 












SN75121 


Tl 






-0.5 to 5.5 V No 


5 


RS422A, RS423A 




Jl 






±4to6V No 


±9 to ±15 


RS232, RS423, CCiTT V.26, V.28 


9636AC 


Fairchild 












9636AM 


•j- Fairchild 












/iA9636A 








±6 V No 


± 12 


4 Input 


N8T15 


Signetics 






±8 V No 


± 12 


RS2o2C 


75150 


Fairchild 




20 








DS75150 


National 












SN55150 


tTI 












SN75150 


Tl 






3 High Current No 


5 


IBM360 


HD2904 


Hitachi 






±6 V No 


— 12 


Rb2o2D/C, CCITT, MlLloo 


9616 


Fairchild 












9616E 


Fairchild 












9616M 


"f Fairchild 






4 TTL No 


5 


Active Pull-Up 


AM2614C 


AMD 












AM2614M 


t AMD 






Yes 


5 


DS7831 w/o Vcc Clamp 


DS7832 


t National 




30 








DS8832 


National 












DS8832 


Tl 










Three-State 


RC8T09 


Raytheon 












RM8T09 


t Raytheon 












N8T09 


Signetics 












S8T09 


t Signetics 










2-lnput NAND, 80 Ma 


96101C 


Fairchild 












96101M 


t Fairchild 










4-lnput AND, NAND 


DS7831 


t National 












DS8831 


National 




40 








DS8831 


Tl 






0.15 to 4 V No 


7 


IBM360/370 


MC3481 


Motorola 


(2753) 










MC3485 


Motorola 


(2753) 




3.11 No 


5 


IBM360/370 


SN75126 


Tl 












SN75130 


Tl 






— 7 to 12 Yes 


5 


RS422 Three-State 


SN75174 


Tl 






-7 to ±12 Yes 


5 


RS422, Three-State 


SN75172 


Tl 






±4to6V No 


±5 


RS423, RS422 with mode control 


DS3691 


National 








±5.5 


RS423, RS422 with mode control 


DS1691 


t National 






Yes 


±5 


RS423, Three-State 


AM26LS29C 


AMD 




50 








AM26LS29 


Signetics 








±5.5 


RS423, Three-State 


AM26LS29M t AMD 




±6to9V No 


±9 to ±15 


RS232C. coin V.24 


XR1488 


Exar 


(3188) 










mA1488 


Fairchild 












HD75188 


Hitachi 












MC1488 


Motorola 


(2753) 










DS1488 


National 












MC1488 


Signetics 












SG1488 


Silicon G 












MC1488 


Tl 




60 








SN55188 


tTI 












SN75188 


Tl 






±4to6V No 


±5 


RS423, RS422 with mode control 


AM26LS30C 


AMD 












AM26LS30 


Signetics 








±5.5 


RS423, RS422 with mode control 


AM26LS30M t AMD 





t Military Temperature Range ( - 55° to 125°C) * Typical Value 

Bold faca Indicatas additional data Is provided on the page noted. 
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IC MASTER 



INTERFACE-Line Circuits (Cont'd) 



No. 
Per 
Device 



Output 



Party 
Line 



Supply 
Voltage, 
V 



Source 



Line Drivers— Single Ended 



(Cont'd) 



NTDS 



No 



5,-15 
5,-5 



NTDS 

NTDS Hex Driver 



M0A-268B t Interdesign 
M0F1305B t Interdesign 



TTL 



Yes 



Tliree-State (also see index for 74S244, 74LS244, 67S304, 67LS304) 



Three-State, Inverting 



AM25LS241C AMD 
AM25LS241Mt AMD 
AM25LS244C AMD 
AM25LS244Mt AMD 
SN54LS241 fAMD 
SN54LS244 fAMD 
SN54S241 
SN54S244 
SN74LS241 
SN74LS244 
SN74S241 
SN74S244 
54LS241 



54LS541 
74LS241 
74LS244 
74LS541 
HD74LS241 
HD74LS244 
M74LS244 
SN54LSZ41 fMMI 
SN54LS244 fMMI 
SN54LS245 fMHI 
SN54LS341 fMMI 
SN54LS344 fMMI 
SNS4S241 fMMI 
SN54SZ44 
SN74LS241 
SN74LS244 
SN74LS245 
SN74LS341 
SN74LS344 
SN74S241 
SN74S244 



fAMD 
fAMD 
AMD 
AMD 
AMD 
AMD 
t Fairchild 
t Fairctilld 
Fairchild 
Fairchild 
Fairchild 
Hitachi 
Hitachi 
Mitsubishi 



tMMI 
MMI 
MMI 
MMI 
MMI 
MMI 
MMI 
MMI 



SN54LS241 t Motorola 

SN54LS244 f Motorola 

SN54LS541 t Motorola 

SN74LS241 Motorola 



SN74LS244 
SN74LS541 
DM54S241 
DM74S241 
MM54C941 
MM74C941 
74LS241 
74LS244 
74LS541 
SN54ALSZ41 ]J\ 
SN54ALSZ44tTI 
SN54LS241 fTI 
SN54LS244 fTI 
SN54LS541 fTI 
SN54S241 tTI 
SN74ALS241 Tl 
SN74ALSZ44 Tl 
SN74LSZ41 Tl 
SN74LSZ44 Tl 
SN74LS541 Tl 
SN74S241 Tl 



Motorola 
Motorola 
t National 
National 
t National 
National 
Signetics 
Signetics 
Signetics 



(715) 
(715) 
(715) 
(715) 
(715) 
(715) 
(715) 
(715) 
(715) 
(715) 
(715) 
(715) 
(715) 
(715) 



(2775) 
(911) 
(912) 
(911) 
(912) 
(960) 
(911) 
(911) 
(912) 
(911) 
(912) 
(960) 
(911) 



AM25LS240C AMD 
AM25LS240Mt AMD 
SN54LS240 .fAMD 
SN54S240 AMD 
SN74LS240 AMD 
SN74S240 AMD 
54F240 t Fairchild (630) 
54LS240 t Fairchild 

(Continued) 



t Military Temperature Range ( - 55° to 125°C) 

2470 



* Typical Value 

Bold lacs Indicates additional data Is provided on the page noted. 



IC i\1 ASTER 1983 



MASTER SELECTION GUIDE 



INTERFAC^-Line Circuits (Cont'd) 



No. 


Supply 










Per Party 


Voltage, 










Device Output Line 


V 


Comments 


Device 


Source 




Line 


Line Drivers — Single Ended 


(Cont'd) 




8 TTL Yes 


5 


Three-State, Inverting 






(Cont'd) 










54LS540 


t Falrchild 












74F240 


Filrchlld 


(630) 










74LS240 


Falrchild 












74LS540 


Fairchild 












M74LS240 


Mitsubishi 












SH54LS240 


tMMI 


(715) 










SN54LS340 


tMMI 


(715) 










SN54S240 


tMMI 


(715) 










SH74LS240 


MM! 


(715) 










SN74S240 


MMI 


(715) 


10 








SN54LS240 


t Motorola 












SN54LS540 


t Motorola 












SN74LS240 


Motorola 












SN74LS540 


Motorola 












DM54S240 


t National 












DM74S240 


National 












54LS540 


tSlgnellcs 


(2775) 










74LS240 


Signetics 












74LS540 


SIgnatlcs 


(2775) 










SN54ALS240 fTI 


(910) 


20 








SN54LS240 


tTI 


(910) 










SN54LSS40 


tTI 


(960) 










SN54S240 


tTI 


(910) 










SN74ALS24Q 


n 


(910) 










SN74LS240 


Tl 


(910) 










SN74LSS40 


Tl 


(960) 










SN74S240 


Tl 


(910) 




16 TTL Yes 


5 


Three-State 


SN54LS365A fTI 


(935) 










SN54LS367AtTI 


(936) 










SN74LS365A 


Tl 


(935) 


30 








SN74LS367A 


Tl 


(936) 








Three-State, Inverting 


SN54LS366AtTI 


(935) 










SN54LS368A fTI 


(936) 










SN74LS366A 


n 


(935) 










SN74LS368A 


Tl 


(936) 




Line Drivers — Differential 






See also Drivers under digital logic families 






2 High Current CMOS 














No 


3-15 


CMGS50mA,4-lnputAND,NAND 


MM78C30 


t National 












MM88C30 


National 






High Current TTL No 


5 


40 mA, Active Pull-up/Pull-down 


96120 


Fairchild 










40 mA, Open Collector/Active Pull-up 


96140 


Fairchild 




40 








9614M 


t Fairchild 












DS55114 


t National 












DS75114 


National 












9614C 


Tl 












SN55114 


tTI 












SN75114 


Tl 










40 mA, RS422 


SN55128 


tTI 












SN75158 


Tl 










40 mA, 4-lnput AND, NAND 


54S140 


t Fairchild 












74S140 


Fairchild 




50 








HD74S140 


Hitachi 












DM74S140 


National 












DS7830 


t National 












DS8830 


National 












54S140 


t Signetics 












74S140 


Signetics 












DS8830 


Tl 












SNS4S140 


tTI 


(881) 










SN55183 


tTI 












SN74S140 


Tl 


(881) 


60 








SN75183 


Tl 






Yes 


5 


Three-State 


DS7831 


t National 












DS8831 


National 












DS8831 


Tl 














(Continued) 




t Military Temperature Range (-55° to 125°C) 




* Typical Value 









Bold ties iRdlcates additional data Is provided on the paga noted. 
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IC MASTER 



INTERFACE-Line Circuits (Cont'd) 



No. 


Supply 










Per Party 


Voltage, 










Device Output Line 


V 


Comments 


Device 


Source 




Line 


Line Drivers — Differential 


(Cont'd) 




2 High Current TTL Yes 


5 








(Cont'd) 








DS7831 w/o Vcc Clamp 


DS7832 


t National 












DS8832 


Tl 










40 mA, Open Collector/Active Pull-Up, Three-State 


DS55113 


j National 












DS75113 


National 












SN55113 


fTI 












SN75113 


Tl 










4u mA, niAiiLi 1 nree-oiaie 


9634C 


Fairchild 












9634M 


t Fairchild 














National 












SN75159 


Tl 




10 


2.5 to 3.5 No 


5 


High Speed 


^A9638C 


Tl 






o.D niM Yes 


± D 


Twisted Pair 


nU/01U9 


niiacni 












MC75109 


Motorola 












SN55109A 


tTI 












SN74109A 


Tl 


(870) 




6.5 mA Yes 


±5 


Twisted Pair, Level Shifting 


551 10A 


t Fairchild 












751 10A 


Fairchild 












HD75110 


Hitachi 












MC75110 


Motorola 












MC75S110 


Motorola 




20 








SN55110A 


tTI 












SN75110A 


Tl 






18 mA Yes 


±5 


Higher Current 75110 


SN75112 


Tl 






±3V Yes 


±5 


RS422 at Low Data Rates, RS423 


AM26LS30C 


AMD 












AM26LS30 


Signetics 








±5.5 


RS422 at Low Data Rates, RS423 


AM26LS30M t AMD 




±5V , No 


±15,±5 . 


ARING 429, 1000K bits data rate 


HS3182 


t Harris 






4 High Current CMOS 














■ No 


3-15 


CMOS, 25 mA 


MM78C29 


t National 












MM88C29 


National 






High Current TTL No 


5 


50 Ohm Lines 


74128 


Signetics 




30 








SN74128 


Tl 


(876) 








75 Ohm Lines 


54128 


t Signetics 












SN54128 


tTI 


(876) 




Yes 


5 


RS-422, RS-423, Three-State 


MC3487 


Motorola 












DS3487 


National 












MC3487 


Tl 










Three-State 


DS1688 


t National 






11 mA Yes 


±5 


Quad 75110 


MC3453A 


Motorola 






20 mA Yes 


5 


MIL188-114, Three-State 


DS1692 


t National 












DS3692 


National 




40 






RS-422, Three-State 


AM26LS31C 


AMD 












AM26LS31M t AMD 












AMZ6LS31 


Motorola 


(2753) 










AM26LS31C 


Motorola 


(2753) 










AM26LS31M t Motorola 


(2753) 










DS26LS31C 


t National 












DS26LS31M 


National 












AM26LS31 


Signetics 












AM26LS31C 


Tl 












AM26LS31M fTI 




50 


40 mA Yes 


5 


RS-422, Fed. 1020, Three-State 


SN75151 


Tl 












SN75153 


Tl 







CD 

;d 

O 

c 
o 

•4—' 

o 

(D 

w 

-4—' 

(0 



t Military Temperature Range (-55° to 125°C) 



2472 



* Typical Value 

Bold face indicates additional data 1$ provided on the page noted. 
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MASTER SELECTION GUIDE 



INTERFACE-Line Circuits (Cont'd) 



No. 


Receiver 


Common 


Supply 










Per 


Input 


Mode 


Voltage, 










Device 


Threshold 


Voltage, V 


V 


Comments 


Device 


Source 


Line 



Line Receivers — Single Ended 



Also see Line Receivers-DiKercntlal 



0.4 to 2.4 



±15 



:0.1V (rot) 



±2,0 



Differential Input, Single Ended Data 



At^2615C AMD 
Afk12615M t AMD 



Ext, Rcf. Adj. 1.5 to 3.5 V with Optional Internal 2,5 V Reference 



SN55142A t Tl 

SN55143A t Tl 

SN75142A Tl 

SN75143A Tl 



Ext. Reference Adjustable from 1.5 to 3.5 V 



MC75140 
SN55140 
SN55141 
SN75140 
SN75141 



Motorola 
tTI 
tTI 

Tl 

Tl 



Hysteresis, EIA/MIL 
RS232B 



N8T16 
DS7822 
DS8822 



Signetics 
t National 
National 




T 

C 
C 

o 

•4— ' 

o 

0) 

CD 
CO 

a> 
•*— ■ 
w 

03 



0.7 to 1.7 



0.75 to 2.25 



0.8 to 2.0 V 



0.86 to 2.40 



1.15 to 1.55 



0.75 to 1.5 V 



0.75 to 2,25 



0.97 to 2,65 



1.05 to 2.5 



1.2 to 1,8 



1.3 to 1.7 



1.7 



1.75 to 2.25 V 



5 to 7.5 



5.5 to8 



±3/0.8 to 3 



0.97 to 2.65 
1.05 to 2.50 



Hysteresis, IBM360/370 



MC8T24 
0S75124 
N8T24 
SN75124 



Motorola 
National 
Signetics 
Tl 



Hysteresis. RS232C, CCITT V.24 



9617C 



Falrctiild 



Hysteresis, High-Speed 



MC8T14 

DS55122 

0375122 

NaT14 

SN55122 

SN75122 



Motorola 
t National 

National 

Signetics 
tTI 

Tl 



High-Speed 



HD2915 



llit.ichi 



IBM360 



HD2905 



Hitachi 



RS232C, Programmable Threshold, Hysteresis 



RS232C, Programmable Threshold, Wider Hysteresis ttun 1489 



Hysleresis, 120 Ohm System 



Hysteresis, 120 Ohm System 



1?0 Ohm System. No Hyslctcslr., NOR Input 



1?0 Ohm System. No Hystmu:.l:i. NOR Input 



No Hysteresis. NOR Inpul 



RS232C. ProgramnMblo Thtcsholtl, Hysteresis 



Hysteresis, Inlcifaco to CMOS 



Hysteresis, Open Collcclor, Intcifaco to CMOS 



Hysteresis. Open Collector, Intcit.ico to CMOS 
llystersis, Interface to CMOS 



5 or 12 



R5232C, HystciC'Js. fall Sato Option 




Hysteresis, 120 Ohm System 
Hysteresis, 120 Ohm System 



t Military Temperature Range { - 55" to 125' C) 
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* Typical Value 
Bold fict lidlcitssi<<llloBit 'ill Is provldid oa thspk. 



rC MASTER 



INTERFACE-Line Circuits (Cont'd) 



Receiver 
Input 



Common 
Mode 



Supply 
Voltage, 



Device Threshold Voltage, V V 


Comments 


Device 


Source 




Line 


Line Receivers — Single Ended 


(Cont'd) 




6 1.05 to 2.50 5 


Hysteresis, 120 Ohm System 






(Cont'd) 








0S8837 


National 










N8T37 


SIgnetics 






-1 to 4.5/- 1.5 to 13 












5 


NTDS 


MOB-272 


t Interdesign 






7 0.7 to 1.7 5 


IBM360/370 


MC75125 


Motorola 


(2753) 








MC75127 


Motorola 


(2753) 








DS75125 


National 










DS75127 


National 










SN75125 


Tl 










SN75127 


11 






8 0.7 to 1.7 5 


IBM360/370 


MC75126 


Motorola 


(2753) 


10 






MC7512g 


Motorola 


(2753) 








DS75128 


National 










DS75129 


National 










SN75128 


Tl 










SN75129 


Tl 






Line Receivers— Differential 






See also Receivers-listed under Digital-ECL and Digital-HNIL/HTL Miscellaneous sections 






2 ±U.U|U ±0 xS 


10 mV, MOS Sense, Active Pull-up 


DS75207 


National 










DS75208 


National 










SN75207 


Tl 








10 mV, MOS Sense. Open Collector 


SN75208 


Tl 




20 




10 mV, MOS Sense, Three-State 


DS3604 


National 








75207 with Diode Protected Input Stage 


SN75207B 


Tl 








75208 with Diode Protected Input Stage 


SN75208B 


Tl 






±0.025 :t3 ±5 


25 mV, Active Pull-up 


55107A 


t Fairchild 










75107A 


Fairchild 










HD75107A 


Hitachi 










MC55107 


t Motorola 










MC75107 


Motorola 








25 mV, Active Pull-Up 


DS55107 


t National 










DS75107 


National 




30 




25 mV, Active Pull-up 


SN55107A 


tTI 










SN75107A 


Tl 






1 


25 mV, Open Collector 


HD75108A 


Hitachi 










MC55108 


t Motorola 










MC75108 


Motorola 










DS55108 


t National 










DS75108 


National 










SN55108A 


tTI 










SN75108A 


Tl 








25 mV, Three-Stale 55107 


DS1C03 


t National 




40 






OS3C03 


National 








55107A with Diode Protected Input Stage 


75 1078 


Fairchild 










DS55107 


t National 










DS75107 


National 










SN55107B 


tTI 










SN75107B 


Tl 








55108A with Diode Protected Input St.ige 


75108B 


Fairchild 










0555108 


t National 










D575108 


National 










SN55108B 


tTI 




50 






SN75108B 


Tl 






\ W15 5 


Twisted Pair, ± 15 V CMV. Respofir,c Control 


DS78LS120 


t National 










DS88LS120 


National 






\ ^ 


CMOS Co0ipatib!e, Response Control 


DS78C120 


t National 










DS88C120 


National 






\ ^ 


RS232, RS422/3 


9637AG 


Fairchild 










9637AM 


t Fairchild 










SN55157 


tTI 










SN75157 


Tl 










MA9637AC 


Tl 




60 


^A1^ — 






(Continued) 
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* Typical Value 

Bold face fndlcalesadilllloRal data is provldod on Iha pagt notid. 



iC MASTER 1983 



MASTER SELECTION GUIDE 



INTERFACE-Line Circuits (Cont'd) 



No. 


Receiver 


Common 


Supply 










Per 


Input 


Mode 


Voltage, 










Device 


Threshold 


Voltage, V 


V 


Comments 


Device 


Source 


Line 



Line Receivers — Single Ended 




Also see Line Receivers-Differential 




2 0.4 to 2.4 ± 15 


5 


Differential Input, Single Ended Data 


AM2615C 


AMD 








AM2615M 


t AMD 


±0.1V(ref) 


5 


Ext. Ref. Adj. 1.5 to 3.5 V with Optional Internal 2.5 V Reference 


SN55142A 


tTI 








SN55143A 


tTI 








SN75142A 


Tl 








oil f tj l*TOn 


•pi 






Ext. Reference Adjustable from 1.5 to 3.5 V 


MC75140 


Motorola 








SN55140 


tTI 








SN55141 


tTI 








SN75140 


Tl 








SN75141 


Tl 


±2.0 


5 


Hysteresis, EIA/MIL 


N8T16 


Signetics 








DS7822 


t National 








DS8822 


National 


3 0.7 to 1.7 


5 


Mysieresis, lomobu/j/u 


MUo 1 c'\ 


Motorola 








Uo/0 IZ4 


National 








N8T24 


Signetics 










Tl 

1 1 


0.75 to 2.25 


5 


Hysteresis, RS232C, CCITT V.24 


9617C 


Fairchild 


0.8 to 2.0 V 


5 


Hysteresis, High-Speed 


MC8T14 


Motorola 








DS55122 


t National 








DS75122 


National 








N8T14 


Signetics 








SN55122 


tTI 








SN75122 


Tl 


0.86 to 2.40 


5 


High-Speed 


HD2915 


Hitachi 


1.15 to 1.55 


5 


IBM360 


HD2905 


Hitachi 


*t U.lO lU 1.9 V 


g 


R^9^9P Prnnramnnahlo ThrechnlH Huctproc'ic 
no^ocO, ri uyi aiiiiiiauic 1 III couuiu, nyoici caio 




PolrrhilH 
rail UIIIIU 








HD75154 


Hitachi 








MC1489 


Motorolt (2753) 








DS1489 


National 








MC1489 


Signetics 








OU 1409 


oiMcon U 








SN55189 


tTI 








SN75189 


Tl 


0.75 to 2.25 


5 


RS232C, Programmable Threshold, Wider Hysteresis than 1489 


XR14BgA 


Exir (3188) 








MA1489A 


Fairchild 








HD75189 


Hitachi 








MC1489A 


Motorola (2753) 








nCiylOQA 

UoMoSA 


National 








IVIl>14t]yA 


Signetics 








SG1489A 


Silicon G 








SN55189A 


tTI 


0.97 to 2.65 


5 


Hysteresis, 120 Ohm System 


DS7836 


t National 


1.05 to 2.5 


5 


Hysteresis, 120 Ohm System 


DS8836 


National 


1.2 to 1.8 


5 


120 Ohm System, No Hysteresis, NOR Input 


DS7640 


t National 


1.3 to 1.7 


5 


120 Ohm System, No Hysteresis, NOR Input 


DS8640 


National 


1.7 


5 


No Hysteresis, NOR Input 


QC-tne 


rdiruiMIU 


i./i) 10 V 


c 



RS232C, Programmable Threshold, Hysteresis 


ori/u lOaM 


Jl 


5 to 7.5 


15 


Hysteresis, Interface to CMOS 


367A 


Teledyne S 








OD/ m 


1 1 cicuyiic o 






Hysteresis, Open Collector, Interface to CMOS 


368A 


Teledyno S 


5.5 to 8 


12 


Hysteresis, Open Collector, Inferface to CMOS 


368C 


Teledyno S 






Hystersis, Interface to CMOS 


367B 


Teledyne S 








367C 


t Teledyne S 


±3/0.8 to 3 


5 or 12 


RS232C, Hysteresis, Fail Safe Option 


55154 


t Fairchild 








75154 


Fairchild 








DS75154 


National 








SG55154 


t Silicon G 








SG75154 


Silicon G 








SN54154 


fll (885) 








SN75154 


Tl 


6 0.97 to 2.65 


5 


Hysteresis, 120 Ohm System 


DS7837 


t National 


1.05 to 2.50 


5 


Hysteresis, 120 Ohm System 


MC3437 


Motorola 










(Continued) 



(D 

■g 

CD 
c 

o 


CO 

•+— ' 
CO 
CC 



40 



50 



60 



t Military Temperature Range (-55° to 125°C) 

^ IC MASTER 1983 



* Typical Value 

Bold fact Indicates additional data Is provided on the page noted. 



IC MASTER 



INTERFACE-Line Circuits (Cont'd) 



No. Receiver Common Supply 










Per Input Mode Voltage, 










Device Threshold Voltage, V V 


Comments 


Device 


Source 




Line 


Line Receivers — Single Ended 


(Cont'd) 




6 1.05 to 2.50 5 


Hysteresis, 120 Ohm System 






(Cont'd) 








DS8837 


National 










N8T37 


SIgnetics 






-1to 4.5/-1.5 to 13 












5 


NTDS 


MOB-272 


t Interdesign 






7 0.7 to 1.7 5 


IBM360/370 


MC751Z5 


Motorola 


(2753) 








MC75127 


Motorola 


(2753) 








DS75125 


National 










DS75127 


National 










SN75125 


Tl 










SN75127 


Tl 






8 0.7 to 1.7 5 


IBM360/370 


MC751Z8 


Motorola 


(2753) 


10 






MC75129 


Motorola 


(2753) 








DS75128 


National 










DS75129 


National 










SN75128 


Tl 










SN75129 


Tl 






Line Receivers — Differential 






See also Receivers-listed under DIgltal-ECL and DIgltal-HNIL/HTL Miscellaneous sections 






2 ±0.010 ±3 ±5 


10 mV, MOS Sense, Active Pull-up 


DS75207 


National 










DS75208 


National 










SN75207 


Tl 








10 mV, MOS Sense, Open Collector 


SN75208 


Tl 




20 




10 mV, MOS Sense, Three-State 


DS3604 


National 








75207 with Diode Protected Input Stage 




Tl 
1 1 








75208 with Diode Protected Input Stage 




Tl 






±0.025 ±3 ±5 


25 mV, Active Pull-up 


55107A 


t Fairchild 










75107A 


Falrchild 










HD75107A 


Hitachi 










MC55107 


t Motorola 










MC75107 


Motorola 








25 mV, Active Pull-Up 


DS55107 


t National 










DS75107 


National 




30 




25 mV, Active Pull-up 


SN55107A 


tTI 










SN75107A 


Tl 








25 mV, Open Collector 


HD75108A 


Hitachi 










MC55108 


t Motorola 










MC75108 


Motorola 










DS55108 


t National 










DS75108 


National 










SN55108A 


tTI 










SN75108A 


Tl 








25 mV, Three-State 55107 


DS1603 


t National 




40 






DS3603 


National 








55107A with Diode Protected Input Stage 


75107B 


Falrchild 










DS55107 


t National 










DS75107 


National 










SN55107B 


tTI 










SN75107B 


Tl 








55108A with Diode Protected Input Stage 


75108B 


Fairchild 










DS55108 


t National 










DS75108 


National 










SN55108B 


tTI 




50 






SN75108B 


Tl 






±0.2/0.3 ±10/15 5 


Twisted Pair, ± 15 V CMV. Response Control 


DS78LS120 


t National 










DS88LS120 


National 






±15' 5 


CMOS Compatible, Response Control 


DS78C120 


t National 










DS88C120 


National 






±0.2/0.5 ±7/15 5 


RS232, RS422/3 


9637AC 


Fairchild 










9637AM 


t Fairchild 










SN55157 


tTI 










SN75157 


Tl 










mA9637AC 


Tl 




60 








(Continued) 




t Military Temperature Range (-55 to 125"C) 


* Typical Value 







CD 
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Bold lice Indlcatos additional data Is provided on tho page noted. 



?474 



®\0 MASTER 1983 



MASTER SELECTION GUIDE 



INTERFACE-Line Circuits 


(Cont'd) 










No. Receiver Common 


Supply 










Per Input Mode 


Voltage, 










Device Threshold Voltage, V 


V 


Comments 


Device 


Source 




Line 


Line Receivers — Differential 


(Cont'd) 




2 










(Cont'd) 




±0.3/0.3 ±0/15 


5 


± 15 V CMV, Response Control 


DS78L20 


t National 






±0.5/1 ±0/15 


5 


± 15 V CMV, Response Control 


9615C 


Fairchlld 












9615M 


t Falrchild 












DS55115 


t National 












DS75115 


National 












9615C 


Tl 












SN55115 


+ Tl 

TTI 














Tl 
1 1 






±3/15 


5 


Twisted Pair, ±3/15 V CMV, Response Control 


Ub/O^UA 


t National 












noQOort A 
UotiOiiUA 


National 




10 








UoOO^lU 


Tl 












SN55152 


tTI 












SN55182 


tTI 












SN75182 


Tl 






± 10/15 


5 


Twisted Pair, ± 15 V CMV, Response Control 


DS7820 


t National 












DS78C20 


t National 












DS8820 


National 












OS88C20 


National 






± U.O/ J ± dX3 


± 12 


Aujusis no£o<:u/iviiL- 100, ±^0 V iiMV, nysieresis 


SN75152 


Tl 






4 ±0.025 ±3 


±5 


Four 75107, Active Pull-up 


MC3450 


Motorola 




20 








DS1650 


t National 












DS3650 


National 










Pniir 7f\inR Hnon Pnllopfnr 

ruur #3 luo, upcn i/UiicLiur 


MC3452 


Motorola 












DS1652 


t National 












DS3652 


National 






+0.2 ±3 


±5 


Three-State, RS422/423 


MC3486 


Motorola 


(2753) 










DS3486 


National 












MC3486 


Tl 






±7 


±5 


Three-State, RS-422/423 


AM26LS32C 


AMD 












AM26LS32M t AMD 




30 








DS26LS32C 


National 












DS26LS32M 


t National 












AM26LS32C 


Tl 












AM26LS32M f Tl 






±12 


±5 


Three-State, RS-422 


SN75173 


Tl 












SN75175 


Tl 






±15 


±5 


50 mV Hysteresis 


0S1689 


t National 












DS1690 


t National 












DS3689 


National 












DS3690 


National 




40 


±0.5 ± 15 


±5 


Three-State 


AM26LS33C 


AMD 












AM26LS33M f AMD 












DS26LS33C 


National 












DS26LS33M 


t National 












AM26LS33C 


Tl 












AM26LS33M f Tl 






±0.8 -12, ±7.5 


±5,-5 


NTDS 


M0F1623B 


t Interdesign 







•+— ' 
CO 
03 



t Military Temperature Range (-55° to 125°C) 

®IC MASTER 1983 



* Typical Value 

Bold face indlcalas additional data Is provided on tlie page noted. 



2 ^' 



IC MASTER 



INTERFACE-Line Circuits 


(Cont'd) 










No. Receiver 


Supply 










Per Input 


Voltage, 










Device Threshold, V Output 


V 


Comments 


Device 


Source 




Line 


Line Transceivers — Single Ended 






Bidirectional Bus Transceiver, Three-State, CMOS 














- nUCMOS 


5 


General Purpose Interface Bus 


DS3666 


National 


(2768) 










DS75160A 


National 


(2768) 










DS75161A 


National 


(2768) 










DS75162A 


National 


(2768) 




A Q tn n TTI 
U.O 10 C.\J 1 1 L 


D 


D'A- »■ IDT ;d • * n 

Bidirectional Bus Transceiver/ReQister, Open Collector 


SN74LS647 


Tl 


(986) 










SN74LS649 


Tl 


(986) 








Bidirectional Bus Transceiver, Three-State 


G74SC245 


GTE Micro 












G74SC545 


GTE Micro 










Bidirectional Bus Transceiver, Three-State, CMOS 


MD54SC245 t Mitel 


(706) 










MD54SC545 t Mitel 


(706) 


10 








MD74SCZ45 


Mitel (702.706) 











MD74SC545 


Mitel 


(706) 








General Purpose Interface Bus 


MC3447 


Motorola 














(2753.2755) 










SN75160 


Tl 












SN75160A 


Tl 












SN75161 


Tl 












SN75161A 


Tl 












SN75162 


Tl 












SN75162A 


Tl 












SN75163 


Tl 




20 


4 0.05 to 2.50 HL 


5 


Open Collector, 1 V Hysteresis 


AM8838 


AMD 












MC3438 


Motorola 












DS8838 


National 












N8T38 


SIgnetics 






0.21 to 1.84 TTL 


5 


Open Collector (Inverting), Common Enable 


96103M 


t Fairchild 






0.4 to 2.05 m 


5 


Open Collector, Hysteresis 


AM26S12AC 


AMD 












AM26S12AM t AMD 






0.5 to 2.0 m 


5 


Bus Transceiver, Tridirectional, Open Collector 


SN54LS440 


tTI 












SN54LS441 


tTI 


(947) 










SN54LS448 


tTI 


(951) 


ou 






Bus Transceiver, Tridirectional, Three-State 


SN54LS442 


tTI 


(947) 










SN54LS443 


tTI 


(947) 










SN54LS444 


tTI 


(947) 




n R tn 9 n TTI 


c 


_ T -rf- f 1 n rut 

Bus transceiver, Tridirectional, open uoiiector 


SN74LS440 




(947) 










SN74LS441 




(947) 










SN74LS448 




(951) 








Bus Transceiver, Tridirectional, Three-State 


SN74LS442 




(947) 










SN74LS443 




(947) 










SN74LS444 




(947) 








General Purpose Interface Bus, Open Collector, for MOS Input 


MC3446A 


Motorola 


(2753) 


40 








MC3446 








0.7 to 2.0 m 


5 


Three-State, Bus Transceiver 


AM2915AM 


tAMD 


(1211) 








Three-State, Bus Transceiver, Parity Generator/Checker 


AM2gi6AM 


tAMD 


(1211) 










AM2gi7AM 


tAMD 


(1212) 








Three-State, Hysteresis 


AM25LS242MtAMD 












AM25LS243Mt AMD 












SN54LS242 


tAMD 












SN54LS243 


tAMD 












SN54S242 


tAMD 












SN54S243 


tAMD 




50 








54LS242 


t Fairchild 












54LS243 


t Fairchild 












SN54LS242 


t Motorola 












SN54LS243 


t Motorola 












SN54ALS242tTI 


(911) 










SN54ALS243 tTI 


(912) 










SN54LS24Z 


tTI 


(911) 










SN54LS243 


tTI 


(912) 




0.8 to 1.8 ni/MOS 


5 


Bus Transceiver, Individual Direction Controls 


SN54LS446 


tTI 


(950) 










SN54LS449 


tTI 


(951) 


60 






General Purpose Interface Bus, Bidirectional Bus Transceiver, Three-State 


AM3448A 


AMD 












MA3448A 


Fairchild 












MC3448A 


Motorola 


(2753) 




0.8 to 2.0 TTL 


5 


Bus Transceiver, Individual Direction Controls 


SN74LS446 


Tl 


(950) 












(Continued) 
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t Military Temperature Range (-55° to 125°C) 

M76 



* Typical Value 

Bold face Indicates additional data Is provided on the page noted. 



IC MASTER 1983 



MASTER SELECTION GUIDE 



INTERFACE-Line Circuits (Cont'd) 



No. Receiver 


Supply 










Per Input 












Device Threshold, V 


Output V 


Comments 


Device 


Source 




Line 


Line Transceivers- 


—Single Ended 




(Cont'd) 




4 0.8 to 2.0 


TTL 5 


Bus Transceiver, Individual Direction Controls 






(Cont'd) 










SN74LS449 


Tl 


(951) 








General Purpose Interface Bus Open Collector 100 mA Output 


DS8641 


Motorola 












MC3440A 


Motorola 


(2753) 










MC3441A 


Motorola 


(2753) 










MC3443A 


Motorola 


(2753) 










DS3662 


National 












DS7641 


t National 












DS8641 


National 












MC3443 


Tl 










Three-State. Bus Transceiver 


AM2gi5AC 


AMD 


(1211) 


10 






Three-State, Bus Transceiver, Parity Generator/Checker 


AM2916AC 


AMD 


(1211) 










AM2917AC 


AMD 










Three-State, Dual Rank Latches 


SN74S226 


Tl 


(908) 








Three-State, Hysteresis 


AM25LS242C 


AMD 












AM25LS243C 


AMD 












SN74LS242 


t AMD 












SN74LS243 


AMD 












SN74S242 


AMD 












SN74S243 


AMD 












74LS242 


Fairchild 




20 








74LS243 


Fairchild 












SN74LS242 


Motorola 












SN74LS243 


Motorola 












74LS242 


Signetics 












74LS243 


Signetics 












SN74ALS242 


Tl 


(911) 










Sn74ALSZ4< 


Tl 


(912) 










SN74LS242 


Tl 


(911) 










SN74LS243 


Tl 


(912) 








Three-State (Inverting) 


N8T26 


AMD 




30 








S8T26 


t AMD 












>jA8T26A 


Fairchild 












mA8T26AM 


t Fairchild 












HD268T26 


Hitachi 












MC6880 


Motorola 












MC8T26A 


Motorola 












DS8T26A 


National 












DS8T26AM 


t National 












N8T126 


Signetics 












N8T127 


Signetics 




40 








N8T26A 


Signetics 












S8T126 


t Signetics 












S8T127 


t Signetics 












Olif 3 lOD 


Tl 
1 1 










Three-State (Non-Inverting) 


N8T28A 


AMD 














J AMU 












mA8T28 


Fairchild 












/iA8T28M 


t Fairchild 












MC6889 


Motorola 












MC8T28 


Motorola 




50 








DS8T28 


National 












DS8T28M 


t National 












N8T128 


Signetics 












N8T129 


Signetics 












N8T28 


Signetics 












S8T128 


t Signetics 












S8T129 


t Signetics 






0.97 to 2.65 


HL 5 


Open Collector, 1 V Hysteresis 


AM7838 


tAMD 












DS7838 


t National 






1.05 to 2.50 


HL 5 


Inverting 7833/8833 


DS7835 


t National 




60 








DS8835 


National 










Inverting 7839/8839 


DS7834 


t National 












DS8834 


National 












N8T34 


Signetics 










Three-State, NOR Gate, Transmit Disable, Hysteresis 


DS7839 


t National 












DS8839 


National 














(Continued) 





t Military Temperature Range ( - 55° to 125°C) * Typical Value 

Bold face indicates additional data is provided on llio page noted. 



® IC MASTER 1983 2477 



IC MASTER 



INTERFACE-Line Circuits (Cont'd) 



No. R6C6iV6r 


Supply 










Per Input 


Voltage, , 










Device Threshold, V 


Output V 


Comments 


Device 


Source 




Line 


Line Transceivers- 


—Single Ended 




(Cont'd) 




4 1.05 to 2.50 


TTL 5 








(Cont'd) 








Three-State, T/R Disables, Hysteresis 


DS7833 


t National 












DS8833 


National 






1.5 to 2.4 


TTL 5 


Open Collector, 100 mA Output, Parity Generator/Checker 


AM2g07M 


tAMD 


(1206) 








Q-bus Compatible 2907 


AM2g08M 


tAMD 


(1206) 








2-lnput, Open Collector 100 mA Drivers 


AMZgOSM 


tAMD 


(1205) 








2-lnput, Open Collector 100 mA Drivers, Parity Generator/Checker 


A If onncu 


tAMD 


(1205) 




1.5 to 3.2 


TTL 5 


Open Collector, 100 mA Output 


SG55138 


t Silicon G 












SN55138 


tTI 






1.6 to 1.8 


TTL 5 


Open Collector, Hysteresis 


AM26S12C 


AMD 












AM26S12M 


tAMD 




10 


1.6 to 2.3 


TTL 5 


Open Collector, 100 MA Output, Parity Generator/Checker 


AM2g07C 


AMD 


(1206) 








Q-bus Compatible 2907 


AMzgosc 


AMD 


(1206) 








2-lnput, Open Collector 100 mA Drivers 


AM2g05C 


AMD 


(1205) 








L.~MI|JUl, U^CII UullCblUI lUU IIIM uiivcio, raiiiy 




nmu 






1.6 to 2.4 


TTL 5 


Open Collector, 100 mA Output 


AM26S10M 


tAMD 












AM26S11M 


tAMD 












9640M 


t Fairchild 












uo^uo lum 


t Nstional 












DS26S11M 


"I" Natlnnal 
1 iiallUliai 












AM26S10M 


tTI 




20 








AM26S11M 


tTI 






1.75 to 2.25 


HL 5 


Open Collector, 100 mA Output 


AM26S10C 


AMD 












AM26S11C 


AMD 












9640C 


Fairchild 












MC26S10 


Motorola 












MC26S11 


Motorola 












DS26S10C 


National 












DS26S11C 


National 












AM26S10C 


Tl 












AM26S11C 


Tl 




30 








AM2S10C 


Tl 






1 8 to 2.9 


TTL 5 


Open Collector 100 mA Output 


ovj/ J loo 


oiiicon u 












ori/ u 100 


Jl 






8 TTL 


TTL 5 


Bidirectional Bus Transceiver, Three-State 


MIvi/oU*tD 


1 AMU 












rtiVl00U4 


AMn 

^IVIU 












UrOOU*t 


National 






0.5 to 2.0 


TTL 5 


Bidirectional Bus Transceiver, Open Collector 


54LS641 


tSlgnstics 


(2772) 










54LS642 


tSlgnetlcs 


(2772) 










74LS641 


Signetics 












74LS641-1 


Signetics 




40 








74LS642 


SIgnellcs 


(2772) 










74LS642-1 


Signetics 


(2772) 










SN54LS621 


tTI 


(976) 










SN54LS622 


tTI 


(976) 










SN54LS641 


tTI 


(984) 










SN54LS642 


tTI 


(984) 










SN54LS644 


tTI 


(984) 








Bidirectional Bus Transceiver, Three-State 


AM7303 


tAMD 












AM7307 


tAMD 












AM7308 


tAMD 




50 








AM8303 


AMD 












AM8307 


AMD 












AM8308 


AMD 












SN54LS645 


tMMI 


(715) 










SN54LS645- 














1 


tMMI 


(715) 










DP7303 


t National 












DP7304B 


t National 












DP7307 


t National 












DP7308 


t National 












DP8303 


National 




60 








DP8304B 


National 












DP8307 


National 












DP8308 


National 












SN54ALS1645tTI 


(1023) 










SN54ALS245 tTI 


(913) 












(Continued) 




t Military Temperature Range (- 


55° to 125°C) 


* Typical Value 









Q) 

•g 
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Bold face Indicates additional data is provided on the page noted. 



2478 



IC IVIASTER 1983 



MASTER SELECTION GUIDE 



INTERFACE-Line Circuits (Cont'd) 



No. n6C6IVSr 


buppiy 










Per Input 


Voltage, 










Device Threshold, V 


Output V 


Comments 


Device 


Source 




Line 


Line Transceivers- 


— Single Ended 




(Cont'd) 




8 0.5 to 2.0 


HL 5 


Bidirectional Bus Transceiver, Three-State 






^uoni 0^ 










SN54ALS845tTI 


(984) 










SN54LS620 


tTI 


(976) 










SN54LS623 


tTI 


(976) 










SN54LS640 


tTI 


(984) 










SN54LS643 


tTI 


(984) 










SN54LS645 


tTI 


(9841 










SN54SL245 


tTI 






0.6 to 2.0 


TTL 5 


... 

Bidirectionai Bus Transceiver, Open Collector 


SN74LS621 


11 


(976) 










SN74LS622 


Tl 


(976) 










SN74LS641 


Tl 


(984) 


10 








SN74LS641- 














1 


Tl 


(984) 










SN74LS642 


Tl 


(984) 










SN74LS642- 














1 


Tl 


(984) 










SN74LS644 


Tl 


(984) 










SN74LS644- 














1 


Tl 


(984) 








Bidirectional Bus Transceiver, Three-State 


SN74LSd45 


MMI 


(715) 










on iiLoulu- 














1 


MMI 


(715) 










74LS640 


Signetics 












74LS640-1 


Signetics 












74LS645 


Signetics 




20 








SN74LS245 


Tl 


(913) 










SN74LS62Q 


Tl 


(976) 










SN74LS623 


Tl 


(976) 










SN74LS640 


Tl 


(984) 










SN74LS64Q- 














1 


Tl 


(984) 










SN74LS643 


Tl 


(984) 










SH74LS643- 














1 


Tl 


(984) 










SN74LS645 


Tl 


(984) 










SN74LS645- 














1 


Tl 


(984) 




0.7 to 2 


TTL 5 


Bidirectional Bus Transceiver Open Collector 


SN54LS641 


t Motorola 




30 








SN54LS642 


t Motorola 










... 

Bidirectional Bus Transceiver/ReQlster, Open Collector 


SN54LS647 


tTI 


(986) 










SN54LS64g fTI 


(986) 








Bidirectional Bus Transceiver, Three-State 


54LS245 


t Fairchild 












SN54LS245 


t Motorola 












SN54LS640 


t Motorola 












SN54LS645 


t Motorola 












SN54LS646 fTI 


(986) 










SN54LS648 fTI 


(986) 




0.8 to 2.0 


HL 5 


Bidirectional Bus Transceiver, Open Collector 


SN74LS641 


Motorola 




40 








SN74LS642 


Motorola 










Bidirectional Bus Transceiver, Three-State 


74LS245 


Fairchild 












IVI74LS245 


Mitsubishi 












SN74LS245 


Motorola 












SN74LS640 


Motorola 












SN74LS645 


Motorola 












DS3667 


t National 












74LS245 


SIgnellcs 


(779) 










N8T125 


Signetics 












S8T125 


t Signetics 




50 








SN74ALS1645 


Tl 


(1023) 










SN74ALS245 


Tl 


(913) 










SN74ALS645 


Tl 


(984) 










SN74LS646 


Tl 


(986) 










SN74LS648 


Tl 


(986) 





Q) 

13 
O 
C 

o 
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CO 
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0) 

CO 
CO 



t Military Temperature Range (-55° to 125°C) 

®IC MASTER 1983 



* Typical Value 
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IC MASTER 



INTERFACE-Line Circuits (Cont'd) 



No. Receiver 
Per input 
Device Thresliold, V 



Output 



Suppiy 
Voitage, 
V 



Line Transceivers — Differential 



TTL 



Designed to meet proposed EIA Standard RS485 



±0.5/±1 V 



TTL 



Independent Three-State 55113 Driver and 55115 Receiver 



Same as 55116 with Three-State Receiver 



Same as 55117 with Three-State Receiver 



Three-State 8 Pin, 40 MA 



DS3695 National (2770) 

083696 National (2770) 

0S3697 National (2770) 

DS3698 National (2770) 



SN55116 
SN75116 



tTI 
Tl 



SN55118 
SN75118 



tTI 
Tl 



SN55119 
SN75119 



tTI 
Tl 



SN55117 
SN75117 



tTI 
Tl 



t Military Tetnperature Range (-55° to 125°C) 

2480 



* Typical Value 

Bold facs indicates additional data is provided on the page noted. 



IC MASTER 1983 



MASTER SELECTION GUIDE 



INTERFACE-Memory and Peripheral Drivers 



Function Device 


Source 




Driver, 7 Channel, CMOS/TTL Input (hammer, lamp, relay 


driver) 




(Cont'd) 


9667M 


t Fairchild 




MC1413 


Motorola 


(2753) 


PBD352303 


RIFA 




L203 


SGS 




ULN2003 


Signetics 




SG2003 


Silicon G 




SG3853 


Silicon G 




ULN-2003A 


SpraguB 


(2843) 


ULN-2005A 


Sprague 


(2843) 


ULN-2013A 


Spragua 


(2843) 


ULN-2015A 


Spragae 


(2843) 


ULN-2023A 


Spragua 


(2843) 


ULN-2025A 


Spragua 


(2843) 


ULS-2003H 


tSprague 




ULS-2005H 


t Sprague 




ULS-2013H 


tSprague 




ULS-2015H 


t Sprague 




ULS-2023H 


t Sprague 




ULS-2025H 


t Sprague 




SN75468 


Tl 




ULN2003A 


Tl 




Driver, 7 Channel, MOS/TTL Input (hammer, lamp. 


relay 


driver) XR2201 


Exar 


(3200) 


XR2201M 


t Exar 


(3200) 


9665 


Fairchild 




MC1411 


Motorola 


(2753) 


PBD352301 


RIFA 




L201 


SGS 




ULN2001 


Signetics 




SG2001 


Silicon G 




SG3851 


Silicone 




ULN-2001A 


Spragua 


(2843) 


ULN-2011A 


Sprague 


(2843) 


ULN-2021A 


Spragua 


(2843) 


ULS-2001H 


t Sprague 




ULS-2011H 


tSprague 




ULS-2012H 


t Sprague 




SN75466 


Tl 




ULN2001A 


Tl 




Driver, 7 Channel, PMOS Input (hammer, lamp, relay 


driver) XR2202 


Exar 


(3200) 


XR2202M 


fExar 


(3200) 


9666 


Fairchild 




g666M 


t Fairchild 




MC1412 


Motorola 


(2753) 


PBD352302 


RIFA 




L202 


SGS 




SG2002 


Silicon G 




SG3852 


Silicon G 




ULN-2002A 


Spragua 


(2843) 


ULN-2012A 


Spragua 


(2843) 


ULN-2022A 


Sprague 


(2843) 


ULS-2002H 


t Sprague 




ULS-2022H 


t Sprague 




SN75467 


Tl 




ULN2002A 


Tl 




Driver, 8 Channel, CMOS/PMOS Input (hammer, lamp, relay 


driver) ULN2804 


Motorola 




ULN-2804A 


Sprague 


(2843) 


ULN-2814A 


Sprague 


(2843) 


ULN-2824A 


Sprague 


(2843) 


ULS-2804H 


t Sprague 




ULS-2814H 


t Sprague 




ULS-2824H 


t Sprague 




Driver, 8 Channel, CMOS/PMOS Input (lamp, relay driver) 


UDN-2982A 


Spragua 


(2843) 


UDN-2984A 


Sprague 


(2843) 


UDS-2982H 


t Sprague 




UDS-2984H 


t Sprague 





Memory & Peripheral Drivers 



Addressable Peripheral Driver (latched, 8-output driver) 
NE590 Signetics 
NE591 Signetics 
SE590 t Signetics 



BiMOS Latched Driver 

UCS-4401H t Sprague 

UCS-4801H Sprague 



Bridged Motor Driver 

MD346 



Analog Sys 



Clock Generator/Oscillator, to 10 MHz, 8 and 1 Divider, for 
Microprocessors 

ICM7209 t Intersil 



Data Acquisition Controller (intelligent) for A/D Converter 
CY600 Cybernetic 



Disc Memory Read/Write 
mPC751 
^PC752 



NEC-Electron 
NEC-Electron 



Driver, Half Bridge, 2 A 
SG1635 
SG3635 



t Silicon G 
Silicon G 



Driver, Open Collector/Emitter, for 150 mA (load connected 
to negative supply) 

PBD3520 RIFA 



Driver, Serial lnput/16-Bit Parallel Output, High-Voltage, 
High-Current Outputs 

TSC9403 Teledyoe S (2854) 

TSC9404 TeledyneS (2854) 



Driver, to 80 V, 0.2 A 
DI445 



Oionics 



Driver, Single, 125 mA, for Relays, Motors, Lamps 
PBD3510 RIFA 
PBD3511 RIFA 



Driver, Dual, to 80 V, 0.2 A 
DI446 



Dionics 



Driver, Dual, 2-lnput, Sink or Source 500 mA 

SG1627 t Silicon G 

SG3627 Silicon G 



Driver, 5 Channel, CMOS/PMOS Input (lamp, relay driver, 
load to negative supply) 

UDN-2956A Spragua (2843) 



Driver, 5 Channel, CMOS/TTL Input (lamp, relay driver, 
load to negative supply) 

UDH-2957A Sprague (2843) 



Driver, 5 Channel Darlington, to 400 mA 

XR2200 Exar 
XR2200M t Exar 

LB1287 Sanyo 

LB 1288 Sanyo 



Driver, 7 Channel, CMOS/PMOS 
driver) MD402 
XR2204 
XR2204M 
9668 
9668M 
MC1416 
PBD352304 
ULN2004 ■ 
ULN-2004A 
ULN-2014A 
ULN-2024A 
ULS-2004H 
ULS-2014H 
ULS-2024H 
SN75469 
ULN2004A 



Input (hammer, lamp, relay 

Analog Sys 

Exar (3200) 
t Exar (3200) 

Fairchild 
t Fairchild 

Motorola (2753) 

RIFA 

Signetics ■ 
Spragua (2843) 
Sprague (2843) 
Spragua (2843) 

t Sprague 
t Sprague 
t Sprague 

Tl 

Tl 



Driver, 7 Channel, CMOS/TTL Input (hammer, lamp, relay 
driver) XR2003M fExar (3199) 

XR2203 Exar (3200) 

9667 Fairchild 

(Continued) 



40 



Driver, 8 Channel, CMOS/TTL Input (hammer, lamp, relay 



50 



60 



70 



80 



90 



100 



driver) ULN2803 


Motorola 


NE5090 


Signetics 


SE5090 


Signetics 


ULN-2803A 


Spragua (2843) 


ULN-2805A 


Sprague (2843) 


ULN-2813A 


Sprague (2843) 


ULN-2815A 


Sprague (2843) 


ULN-2823A 


Sprague (2843) 


ULN-2825A 


Spragua (2843) 


ULS-2803H 


tSprague 


ULS-2805H 


t Sprague 


ULS-2813H 


tSprague 


ULS-2815H 


t Sprague 


ULS-2823H 


t Sprague 


ULS-2825H 


t Sprague 


Driver, 8 Channel, CMOS/TTL Input (lamps, relay driver) 


UDN-2981A 


Sprague (2843) 


UDN-2983A 


Spragua (2843) 


UDS-2981H 


t Sprague 


UDS-2983H 


t Sprague 


Driver, 8 Channel, MOS/TTL Input (hammer, lamp, relay 


driver) ULN2801 


Motorola 


ULN-2B01A 


Spragua (2843) 


ULN-2811A 


Sprague (2843) 


ULN-2821A 


Sprague (2843) 


ULS-2801H 


t Sprague 


ULS-2811H 


t Sprague 


ULS-2821H 


t Sprague 


Driver, 8 Channel, PMOS Input (hammer, lamp, relay 


driver) ULN2802 


Motorola 


ULN-2802A 


Sprague (2843) 


ULN-Z812A 


Sprague (2843) 


ULN-2822A 


Sprague (2843) 


ULS-2802H 


t Sprague 


. ULS-2812H 


t Sprague 


ULS-2822H 


t Sprague 


Driver, 8-Channel Current-Sink Driver 


UDN-2595A 


Sprague (2843) 


Driver, 10-Bit, High-Voltage, High-Current 


S4534 


AMI 


Driver, 32-Bit for Displays, Relays, Solenoids, Print Heads 


and Motors S4521 


AMI 


S4535 


AMI 


Dynamic RAM Controller 




TMS4500A 


Tl ' (3960) 


WD8207 


Western (3996) 


Dynamic RAM Controller/Driver 




DP8408 


MM! (727) 


SN74S408 


MMI (727) 


SN74S408-3 


MM! (727.727) 


Gated Decoder, for SS1 104/5 




SS1 106 


Silicon Sys 


Hammer Driver (to 6 A-pulsed output; 




DH0028C 


National (3344) 


High Current Switch Driver (to drive high power, high 


speed NPN switching transistors) 




SG1629 


t Silicon G 


SG3629 


Silicon G 


High-Voltage Source Drivers 




U0N-6510A 


Sprague (2843) 


UDN-6S14A 


Spragua (2843) 


Memory Driver Dual, 400 mA Sink/Source, Decode (for 


magnetic memories) 




DS3629 


National 



Memory Driver, Dual 600 mA Sink/Source 



110 



MC55325 
MC75325 
DS55325 
DS75325 
SG55325 



t Motorola 

Motorola 
t National 

National 
t Silicon G 

(Continued) 



120 



130 




■*—• 



140 



150 



160 



t Military Temperature Range ( - 55° to 125°C) 
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* Typical Value 

Bold face indicates additional data is provided on the page noted. 
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IC MASTER 



INTERFACE-Memory and Peripheral Drivers (Cont'd) 



Function Device 


Source 


Dual ECL tom/MOS Driver 




SN75441 


Tl 


Dual Inverter, to 40 V, 2 A 




LPD4105 


Lambda 


Dual Memory Driver, 400 mA Sink (for magnetic memories) 


MC4043 


Motorola 


Dual MOS Clock Driver 




0026 


Fairchild 


MMH0026 


t Motorola 


MMM0026C 


Motorola 


DS0025 


t National 


DS0025C 


National 


DS0026 


t National 


DS0026C 


National 


DS0056 


t National 


DS0056C 


National 


MH0009 


t National 


MMOOOgC 


National 


MH0013 


t National 


MH0013C 


National 


SN55369 


tTI 


SN75369 


Tl 


Dual MOS Clock Driver, Bootstrapped for Single Supply 


Systems DS1642 


National 


DS1671 


National 


DS1672 


National 


Dual NAND Driver, HNIL, 250 mA, Open Collector 


392A/C 


Teledyne S 


Dual NOR Driver, HNIL, 250 mA, Open Collector 


394A/C 


Teledyne S 


Dual OR Driver, HNIL, 250 mA, Open Collector 


393A/C 


Teledyne S 


Dual Peripheral AND Driver 




55450B 


t Fairchild 


75450B 


Fairchild 


75451A 


Fairchild 


7545 1B 


Fairchild 


75461 


Fairchild 


75471 


Fairchild 


HD75450A 


Hitachi 


HD75451A 


Hitachi 


MC75450 


Motorola 


MC75451 


Motorola 


MC75461 


Motorola 


SN75451B 


Motorola 


DS55450 


t National 


DS55451 


t National 


DS55461 


t National 


DS75450 


National 


DS75451 


National 


DS75461 


National 


PBD3513 


RIFA 


SG55450. 


t Silicon G 


SG55450B 


t Silicon G 


SG55451 


t Silicon G 


SG55460 


t Silicon G 


SG55460B 


t Silicon G 


SG55461 


t Silicon G 


SG75450 


Silicon G 


SG75450B 


Silicon G 


SG75451 


Silicon G 


SG75460 


Silicon G 


SG75460B 


Silicon G 


SG75461 


Silicon G 


SN55450B 


tTI 


SN55451B 


tTI 


SN55460 


tTI 


SN55461 


tTI 


SN55470 


tTI 


SN55471 


tTI 


SN75401 


Tl 


SN75411 


Tl 



Memory & Peripheral Drivers 

(Cont'd) 



Memory Driver, Dual 600 mA Sink/Source 



(Cont'd) 



SG75325 
SN55325 
SN75325 



Silicon G 
tTI 
Tl 



Memory Driver, Quad, 600 mA Sink 

SG55326 t Silicone 

SG55327 t Silicone 

SG75326 Silicon G 

SG75327 Silicon G 

SN55326 tTI 

SN55327 tTI 

SN75326 Tl 

SN75327 Tl 



Memory Sv/itch, Quad, 600 mA Sink/Source 
SN75328 Tl 



Modified Frequency Modulation Decoder Data Separator 



DP8460 



National (2766) 



MOS Clock Driver 



MH0007 
MH0007C 
MH0012 
MH0012C 



t National 
National 

t National 
National 



MOS Dynamic Memory, Address Refresh Logic Circuitry 
MC8505 Motorola 



MOS Dynamic Memory Interface, Microprocessor to 16 K 
RAM MC3480 Motorola 



MOS Dynamic Memory, 4 K Address Multiplexer and 

Refresh Counter 

96LS32 t Fairchild 

96LS32C Fairchild 
MC3232A Motorola 



MOS Dynamic Memory, 16 K Address Multiplexer and 

Refresh Counter 

96LS42C Fairchild 
96LS42M t Fairchild 

MC3242A Motorola 



Motor Controller (intelligent) for 4-Phase Stepper Motors 
CY500 Cybernetic 
CY512 Cybernetic 



Multi-Mode Dynamic RAM Controller/Driver 

DP8408 National 
DP8409 National (2765) 



Power Peripheral Driver, CMOS/TTL Input (to 150 V, 

versions: 0.01 to 16 A) 

VF-01 Supertex 

VF-02 Supertex 

VF-03 Supertex 

VF-12 Supertex 

VF-13 Supertex 



Power Peripheral Drivers 
VN10KE 
VN10KM 
VN46AF 
VN64GA 
VN66AF 
VN88AF 



Siliconix 
Siliconix 
Siliconix 
Siliconix 
Siliconix 
Siliconix 



Printer Controller, for 5x7 Dot Matrix Printers 

CY480 Cybernetic 



Printer Driver, 5 Channel 
HD2919 



Hitachi 



Printer Solenoid Driver 
DS3654 



National 



Printing Calculator Circuits 
DS8654 
DS8656 
DS8692 



National 
National 
National 

(Continued) 



20 



30 



40 



Printing Calculator Circuits 

DS8693 
DS8694 



(Cont'd) 



National 
National 



Relay Driver, to 65 V, Sinks 300 mA, OR Input for 48 V 

Telephone Relays 

DS1686 t National 

DS1687 t National 

DS3686 National 
DS3687 National 



Relay Driver, to 70 V, 500 mA 




CSR301 


Teledyne C 


Relay Driver, 5 Channel, to 65 V, 70 mA 




in7163 


in 


in7164 


in 


Solenoid Driver MC3484V2 


Tl 


MC3484V4 


Tl 


Thermal Print Head Driver 




SN75270 


Tl 


SN75490 


Tl 


SN75590 


Tl 


m to MOS Shifter 


Winchester Disc Memory Fault Detector 


SS1 103 


Silicon Sys 


Winchester Disc Memory Head Read/Write Circuit, for thin 


film heads SS1 114 


Silicon Sys 


Winchester Disc Memory Head Selector 




SS1 102 


Silicon Sys 


'Winchester Disc Memory Read/Write Circuit 


SS1 104 


Silicon Sys 


Winchester Disc Memory Video Amplifier, for Magnetic 


Servo Head SS1 101 A 


Silicon Sys 


Winchester Disc Memory Video Amplifier, for Thin Film 


Magnetic Heads 




SS1 116 


Silicon Sys 



Winchester Disk Memory Read/Write Circuit 

MB4111 Fujitsu 

MB4112 Fujitsu 

SS1 105 Silicon Sys 

SS1 108 Silicon Sys 

551 114 Silicon Sys 

551 115 Silicon Sys 



Winchester Read/Write Circuit, 6-Channel 

SS1 117 Silicon Sys 



Dual AND Driver, HNIL, 250 mA, Open Collector 

391A/C Teledyne S 



Dual AND TTL to MOS Driver (NMOS memory interface) 
9643 Fairchild 
SN55363 t Tl 

SN75322 Tl 
SN75363 Tl 



Dual Buffer, to 40 V, 2 A 
LPD4106 



Lambda 



Dual CCD Memory Driver, with Enable Inputs 
SN75430 Tl 



Dual CCD Memory Driver, with Enable Inputs and Protect 
SN75431 Tl 



Dual Channel ECL to MOS Driver (MOS memory interface 
MC75358 Motorola 
MC75368 Motorola 



Dual Channel TTL to MOS Memory Interface (for TMS4062, 
AMS6002, etc.) 

SN75370 Tl 



Dual CMOS or TTL Driver/Translator, up to 30 V 
IH6201C Intersil 
IH6201M t Intersil 



Dual Darlington Switch, to 80 V, 1.5 A 

ULN-Z061M SpraguB (2843) 

ULN-2062M Spragus (2843) 



50 



60 



70 



80 



(Continued) 



90 



100 



110 



120 



130 



140 



150 



t Military Temperature Range (-55° to 125°C) 
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* Typical Value 
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® IC MASTER 1983 



MASTER SELECTION GUIDE 



INTERFACE-Memory and Peripheral Drivers (Cont'd) 



Function Device 


Source 




Dual Peripheral NOR Driver 






75474 B 


rairchiiQ 












IVIUIUI Uld 






IVIULUi Ula 




oil 1 OnOnD 


Motorola 




r\<Z^^A^A 


National 




n^^^ARA 


"I* National 




D^l^ARA 
UOl u*t3T 


lidlluilal 






National 






+ Cilirnn R 






1 OIIIUUII u 






OINIjUII u 






Cjlipnn (1 
OIIIUUll U 






+ Tl 
T 1 ' 




oil J J'tU*t 


+ Tl 




SN55474 


f Tl 




SN75404 


Tl 




SN7S407 


Tl 


(2855) 


SN75414 


Tl 




SN75434 


Tl 




SN75449 


Tl 




SN75454B 


Tl 




SN75464 


Tl 




SN75474 


Tl 




SN75479 


Tl 




Dual Peripheral NOR Driver, for CMOS 






DS1634 


t National 




DS3634 


National 




Dual Peripheral NOR Driver, to 30 V, 300 mA 




SN75479 


Tl 




Dual Peripheral NOR Driver, to 30 V, 500 mA 




SN75419 


Tl 




Dual Peripheral NOR Driver, to 80 V, 300 mA 




DS1614 


t National 




DS3614 


National 




UDN-3614M 


Spragua 


(2843) 


UDN-5714M 


Spragua 


(2843) 


UDS-3614H 


tSprague 




UDS-5714H 


t Sprague 




Dual Peripheral OR Driver 






75453A/B 


Fairchlld 




HD75453 


Hitachi 




MC75453 


Motorola 




MC75463 


Motorola 




SN75453B 


Motorola 




DS55453 


t National 




DS55463 


t National 




DS75453 


National 




DS75463 


National 




SG55453 


Silicon G 




SG55463 


Silicon G 




SG75453 


Silicon G 




SG75463 


Silicon G 




SN55453B 


tTI 




SN55463 


tTI 




SN55473 


tTI 




SN75403 


Tl 




SN75408 


Tl 


(2855) 


SN75413 


Tl 




SN75433 


Tl 




SN75448 


Tl 




SN75453B 


Tl 




SN75463 


Tl 




SN75473 


Tl 




SN75478 


Tl 




Dual Peripheral OR Driver, ECL Input 






SN75441 


Tl 




Dual Peripheral OR Driver, for CIWOS 






DS1633 


t National 




DS3633 


National 





Function Device 


Source 




Dual Peripheral OR Driver, to 30 V, 300 mA 




SN75478 


Tl 




Dual Peripheral OR Driver, to 30 V, 500 mA 




SN75418 


Tl 




Dual Peripheral OR Driver, to 80 V, 300 mA 




DS1613 


t National 




DS3613 


National 




UDN-3613M 


Spragua 


(2843) 


UDN-5713M 


Spragua 


(2843) 


UDS-3613H 


t Sprague 




UDS-5713H 


t Sprague 




Dual Power MOSFET Driver 






TSC450C 


TaladynaS (2845) 


TSC450M 


t Taladyna S (2845) 


Dual TTL to MOS Driver (MOS memory interface) 




DS75361 


National 




DS75362 


National 




MH8805 


National 




SN75350 


Tl 




SN75361A 


Tl 




Dual 2-lnput AND Power Driver (40 V, 2 A) • 




LPD4101 


Lambda 




Dual 2-lnput NAND Power Driver (40 V, 2 A) 




LPD4102 


Lambda 




Dual 2-lnput NOR Power Driver (40 V, 2 A) 




LPD4103 


Lambda 




Dual 2-lnput OR Power Driver (40 V, 2 A) 




LPD4104 


Lambda 




Dual 4-lnput AND Driver, HNIL 250 mA Open Collector 


390A/G 


Teledyne S 




Dual 4-lnput NAND Driver, HNIL, 250 mA Open Collector 


395A/C 


Teledyne S 




Quad Darlington Switch, to 50 V, 1.5 A 




SN75064 


Tl 




SN75066 


Tl 




SN75068 


Tl 




Quad Darlington Switch, to 80 V, 


1.5 A 




SG2064 


Silicon G 




SG2065 


Silicon G 




SG2066 


Silicon G 




SG2067 


Silicon G 




SG2068 


Silicon G 




SG2069 


Silicon G 




SG2070 


Silicon G 




SG2071 


Silicon G 




SG2072 


Silicon G 




SG2073 


Silicon G 




SG2074 


Silicon G 




SG2075 


Silicon G 




SG2076 


Silicon G 




SG2077 


Silicon G 




ULN-2064B 


Spragua 


(2843) 


ULN-2065B 


Spragua 


(2843) 


ULN-2066B 


Spragua 


(2843) 


ULN-2067B 


Sprague 


(2843) 


ULN-2068B 


Spragua 


(2843) 


ULN-2069B 


Sprague 


(2843) 


ULN-2070B 


Sprague 


(2843) 


ULN-2071B 


Spragua 


(2843) 


ULN-Z074B 


Sprague 


(2843) 


ULN-2075B 


Spragua 


(2843) 


ULN-2076B 


Sprague 


(2843) 


ULN-2077B 


Spragua 


(2843) 


ULS-2064H 


t Sprague 




ULS-2065H 


t Sprague 




ULS-2066H 


t Sprague 




ULS-2067H 


t Sprague 




ULS-2068H 


t Sprague 




ULS-2069H 


tSprague 




ULS-2070H 


t Sprague 




ULS-2071H 


t Sprague 






(Continued) 



Memory & Peripheral Drivers 






(Cont'd) 


Dual Peripheral AND Driver 










(uoni u; 


SN75450B 


Tl 




SN75451B 


Tl 




SN75460 


Tl 




SN75461 


Tl 




SN75466 


Tl 




SN75470 


Tl 




SN75471 


Tl 




SN75476 


Tl 




Dual Peripheral AND Driver, for CMOS 




DS1631 


t National 




DS3631 


National 




Dual Peripheral AND Driver, to 70 V 300 mA 




SN75446 


Tl 




Dual Peripheral AND Driver, to 70 V 500 mA 




SN75416 


Tl 




Dual Peripheral AND Driver, to 80 V 300 mA 




DS1611 


t National 




DS3611 


National 




UDN-3611M 


Sprague 


(2843) 


UBN-5711M 


Sprague 


(2843) 


UDS-3611H 


t Sprague 




UDS-5711H 


t Sprague 




Dual Peripheral NAND Driver 






55452B 


t Fairchlld 




75452A 


Fairchild 




75452B 


Fairchlld 




75462 


Fairchild 




75472 


Fairchild 




HD75452 


Hitachi 




MC75452 


Motorola 




MC75462 


Motorola 




SN75452B 


Motorola 




DS55452 


t National 




DS55462 


t National 




DS75452 


National 




DS75462 


National 




SG55452 


t Silicon G 




SG55462 


t Silicon G 




SG75452 


Silicon G 




SG75462 


Silicon G 




SN55452B 


tTI 




SN55462 


tTI 




SN55472 


tTI 




SN75402 


Tl 




SN75407 


Tl 




SN75412 


Tl 




SN75432 


Tl 




SN75447 


Tl 




SN75452B . 


Tl 




SN75462 


Tl 




SN75472 


Tl 




Dual Peripheral NAND Driver, for CMOS 




DS1632 


t National 




DS3632 


National 




Dual Peripheral NAND Driver, to 70 V, 300 mA 




MC1472 


Motorola 




UDN-5722M 


Sprague 




SN75477 


Tl 




Dual Peripheral NAND Driver, to 70 V, 500 mA 




SN75417 


Tl 




Dual Peripheral NAND Driver, to 80 V, 300 mA 




DS1612 


t National 




DS3612 


National 




UDN-3612M 


Sprague 


(2843) 


UBN-5712M 


Spragua 


(2843) 


UDS-3612H 


t Sprague 




UDS-5712H 


t Sprague 





30 



40 



50 



60 



90 



100 



110 



120 



130 



;a 

"zj 

O 

c 
o 

o 


CO 

i_ 

s 

00 
CO 



140 



150 



160 



170 



t Military Temperature Range (-55° to 125°C) 
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Bold face indicates additional data is provided on tiie page noted. 
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IC MASTER 



INTERFACE-Memory and Peripheral Drivers (Cont'd) 



Memory & Peripheral Drivers 






(Cont'd) 


Quad Darlington Switch, to 80 V, 1.5 A 








(Cont'd) 


ULS-2074H 


t Sprague 




ULS-2075H 


t Sprague 




ULS-2076H- 


t Sprague 




ULS-2077H 


Sprague 




SN75065 


Tt 




SN75067 


Tl 




SN75069 


Tl 




ULN2064 


Tl 




ULN2065 


Tl 




ULN2066 


Tl 




ULN2067 


Tl 




ULN2068 


Tl 




ULN2069 


Tl 




ULN2074 


Tl 




ULN2075 


Tl 




Quad Darlington Switch, to -50 V, 1.75 A 




SG2841 


Silicon G 




Quad ECL to MOS Clock Driver 






HD2922 


Hitachi 




Quad High Current Peripheral Driver 






DS3658 


Nallonil 


(2769) 


SN75436 


n 


(2856) 


SN75437A 


Tl 


(2856) 


SN75438 


Tl 


(2856) 


Quad Latch/Driver 






IWD121 


Analog Sys 


UCN-4401A 


Spragui 


(2843) 


UGS-4401H 


t Sprague 




Quad MOS Clock Driver 






DS3245 


National 




Quad, MOS Memory Decoder/Clock Driver 




DS36143 


National 




Quad MOS Memory I/O Register 






DS16147 


t National 




DS16177 


t National 




DS1647 


t National 




DS1677 


t National 




DS36147 


National 




DS36177 


National 




DS3647 


National 




DS3677 


National 




Quad Multiplexer/Driver, for MOS Systems 




DS1648 


t National 




DS1678 


t National 




DS3648 


National 




DS3678 


National 




Quad NAND TTL to MOS Driver (MOS memory interface- 


clock driver) HD2912 


Hitachi 




HD2916 


Hitachi 




MC75365 


Motorola 




DS75365 


National 




3207A 


Signetics 




3207A-1 


Signetics 




SN55355 


tTI 




SN55365 


tTI 




SN75365 


Tl 




SN75375 


Tl 




Quad Negative Voltage Relay Driver 






DS3680 


National 




DS3680 


Tl 




Quad NMOS Memory Driver 






MC3459 


Motorola 




MC3460 


Motorola 




DS1644 


t National 




DS1674 


t National 




DS36144 


National 






(Continued) 



Device 



Source 




"D 

*I3 

CD 

c 
o 

o 

Q) 
<D 
CO 

w_ 

CD 

03 



Quad NMOS Memory Driver 

DS3644 
DS3674 



(Cont'd) 



National 
National 



Quad PIN Diode Driver (also see: 
UDS-57gOH 
UDS-5791H 



linear-other devices) 
t Sprague (2843) 
t Sprague (2843) 



Quad Port Driver, for 5270 RAM 

DS1640 t National 

DS1670 t National 



Quad Power Driver, with Enable, 
UDN-2540B 



Sinks 500 mA 

Sprague (2843) 



20 



Quad Power Peripheral Driver 
VN2410 
VN3500 
VN3501 
VN4000 
VQ1000 
VQ1001 
V01004 
V01006 
VQ2001 
VQ2004 
VQ2006 
VQ3001 
VQ7254 
VC01 
VC02 
VC13 
VQ1000 



Siliconix 
Siiiconix 
Siliconix 
Siiiconix 

Siliconix (2835) 

Siiiconix 

Siliconix (2837) 
Siliconix (2837) 

Siiiconix 
Siiiconix 

Siliconix (2839) 
Siliconix (2841) 

Siiiconix 
Supertex 
Supertex 
Supertex 
Supertex 



Quad Predriver, Open Collector, 50 mA Sink (for magnetic 
memories) MC4042 Motorola 



Quad TTL to MOS Driver, Three-State 
SN75367 



Tl 



Quad TTL to NMOS Memory Driver (for 2105, 2107, etc.) 
3245 Fairchild 
9645 Fairchild 
3245 Intel 



30 



Quad TTL to NMOS Memory Driver (for 7001, etc.) 

MC3466 Motorola 



Quad 2-lnput AND Driver (to 70 V, sinks 300 mA) 
UDN-57G6A Spragua 

UDS-5706H t Sprague 



(2843) 



Quad 2-lnput AND Power Driver, Open Collector (to 100 V, 
sinks 500 mA) 



40 



UHC/D-400 

UHC/D-406 

UHC/D-500 

UHC/D-506 

UHP-400 

UHP-406 

UHP-500 

UHP-506 



t Sprague 
t Sprague 

Sprague 

Sprague 

Sprague (2843) 
Spragua (2843) 
Sprague (2843) 
Spragua (2843) 



Quad 2-lnput NAND Driver (for 70 V, sinks 300 mA) 

UDN-5707A Spragua (2843) 

UDS-5707H t Sprague 



Quad 2-tnput NAND Driver, to 30 V, sinks 250 mA 
MC693 Motorola 



50 



Quad 2-lnput NAND Power Driver, Open Collector, to 100 
V, Sinks 500 mA 

UHC/D-407 t Sprague 

UHC/D-408 t Sprague 

UHC/D-507 t Sprague 

UHC/D-508 t Sprague 
UHP-407 Spragua (2843) 

UHP-408 Spragua (2843) 

UHP-507 Spragua (2843) 

UHP-508 Sprague (2843) 



Quad 2-lnput NOR Driver, to 70 V, Sinks 300 mA 

UDN-5733A Spragua (2843) 

UDN-5733M Spragua (2843) 

UDS-5733H f Sprague 



Quad 2-input NOR Power Driver, Open Collector, to 100 V, 



60 



Sinks 500 mA UHC/D-432 
UHC/D-433 
UHC/D-532 
UHC/D-533 
UHP-432 
UHP-433 
UHP-532 
UHP-533 



t Sprague 

t Sprague 

t Sprague 

t Sprague 
Sprague (2843) 
Spragua (2843) 
Spragua (2843) 
Spragua (2843) 



Quad 2-lnput OR Driver, to 70 V, Sinks 300 mA 
UDN-5703A Spragua 

UDS-5703H t Sprague 



(2843) 



Quad 2-input OR Power Driver, Open Collector, to 100 V, 



70 



Sinks 500 mA UHC/D-402 
UHC/D-403 
UHC/D-502 
UHC/D-503 
UHP-402 
UHP-403 
UHP-S02 
UHP-503 



t Sprague 
t Sprague 

Sprague 

Sprague 

Spragua (2843) 
Spragua (2843) 
Spragua (2843) 
Spragua (2843) 



Hex Driver, CMOS/TTL (line, LED, Relay Driver) 

MD-210 Analog Sys 



Hex inverter/MOS Driver, Disable Causes Logic 1 State 



80 



DS16149 

DS16179 

DS36149 

DS36179 

SN54S436 

SN54S437 

SN74S436 

SN74S437 



t National 
t National 

National 

National 
tTI 
tTI 

Tl 

Tl 



(947) 
(947) 
(947) 
(947) 



Hex Inverter/MOS Driver, Three-State 

DS1649 t National 

DS1679 t National 

DS3649 National 
DS3679 National 



Hex Latch/Driver, for MOS Memories 

DS1645 t National 

DS1675 t National 

DS3645 National 

DS3675 National 



Hex Universal Driver (400 mA) 
NE582-1 



Signetics 



90 



Octal Dynamic Memory Driver, Three-State 
AM2965C AMD 
AM^gSSM t AMD 

AM2966C AMD 
AM2966M f AMD 



Octal Dynamic RAM Driver, Three-State 



SN54S700 
SH54S730 
SN54S731 
SN54S734 
SN74S7G0 
SN74S730 
SN74S731 
SN74S734 



tMMI 
tMMI 
t MMI 
tMMI 
MMI 
MMI 
MMI 
MMI 



(728) 
(728) 
(728) 
(728) 
(728) 
(728) 
(728) 
(728) 



100 



Octal High-Voitage Driver for Electrostatic Printers 
DH0069 National 



(3344) 



Octal Latched Peripheral Driver 

DP7310 National 

DP7311 National 

DP8310 National 

DP8311 National 



110 



120 



130 



140 



150 



160 



t Military Temperature Range (-55° to 125°C) 
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* Typical Value 

Bold face Indlcalas additional data Is provided oh the paga noted. 
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MASTER SELECTION GUIDE 



INTERFACE-Memory and Peripheral Drivers (Cont'd) 



Memory & Peripheral Drivers 

(Cont'd) 



Octal MOS Driver, Three-State 
0P84240 
DP84244 

DS1628 
DS3628 



National (2767) 
National (2767) 

t National 
National 



Two Phase Osciilator/Clock Driver (for MOS systems) 
DS7803 t National 

DS7807 t National 

DS8803 National 
DS8807 , National 



Eight Latch/Drivers 

UCN-4801A Spraguo 

UCS4801H t Sprague 



(2843) 



4-lnput AND Current Driver (45 V, to 1.5 A peak) 

DH0006 t National (3344) 

DH0006C National (3344) 



4-lnput AND High Voltage-High Current Driver (4.5 V, to 3 
Apeak) DH0008 f National (3344) 

DH0008C National (3344) 



4-lnput NAND High Voltage, High Current Drivers (40 V, 
0.15 to 0.25 A) 

DH0011 t National (3344) 
DH0011C National (3344) 



4-lnput NAND High Voltage, High Current Drivers (50, 70 
or 100 V, 0.25 to 0.5 A) 



DHOOnC 


National 


(3344) 


DH0018C 


National 


(3344) 


6-Bit MOS Refresh Counter/Driver 






DS1646 


t National 




OS 1676 


t National 




8-Bit Serial input, Latched Sink Driver 




UCN-4821A 


Spriguo 


(2843) 


UCN-4822A 


Spraguo 


(2843) 


UCN-4823A 


Sprague 


(2843) 


UCS-4821H 


t Sprague 




UCS-4822H 


t Sprague 




UCS-4823H 


t Sprague 





■g 
"3 

O 

c 
o 

o 

Q) 
Q) 
CO 

1_ 


■+— ' 

CO 



t Military Temperature Range (-55° to 125°C) 
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* Typical Value 

Bold face Indicates additional data is provided on tiie page noted. 
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IC MASTER 



INTERFACE-Sense Amplifiers 



Sense Amplifiers 



MOS to TTL Level Converter, High Speed, Three-State 

MC4000 Motorola (729) 

MC4300 t Motorola (729) 



Translators: See also Digltal-TTL (Translators) 



Dual Core Memory Sense Amplifier, Complementary 

Output, Latch Capability 

55S20 Fairchild 

75S20 t Fairchild 

SG5520 t Silicon G 

SG5521 t Silicon G 

SG7520 Silicon G 

SG7521 Silicon G 

SN5520 tTI 



Dual Core Memory Sense Amplifier/Data Register 
SG55236 t Silicon G 

SG75236 Silicon G 

SN55236 t Tl 

SN55237 tTI 



Dual Core Memory Sense Amplifier, Separate Inverted 
Outputs 55S234 Fairchild 
75S234 t Fairchild 

SN55234 tTI 
SN75234 Tl 



Dual Core Memory Sense Amplifier, Separate Inverted 
Outputs, Test Points 

75239 Fairchild 



Dual Core Memory Sense Amplifier, Separate Open 

Collector Outputs 

SG5534 t Silicon G 

SG5535 t Silicon G 

SG7534 Silicon G 

SG7535 Silicon G 

SN55232 t Tl 



Dual Core Memory Sense Amplifier, Separate Open 

Collector Outputs, Test Points 

SG5538 t Silicon G 

SG5539 t Silicon G 

SG7538 , Silicon G 

SG7539 Silicon 6 



Dual Core Memory Sense Amplifier, 
55S24 
75S24 
. HA1902 
SG5524 
SG5525 
SG7524 
SG7525 
SN5524 



Separate Outputs 
Fairchild 

t Fairchild 
Hitachi 

t Silicon G 

t Silicon G 
Silicon G 
Silicon G 

tTI 



Dual Core Memory Sense Amplifier, 
Points SG5528 
SG5529 
SG7528 
SG7529 
SN5528 



Separate Outputs, Test 
t Silicon G 
t Silicon G 

Silicon G 

Silicon G 
tTI 



Dual Core Memory Sense Amplifier, 
Output SG5522 

SG5523 

SG7522 

SG7523 

SN5522 



Single Open Collector 
t Silicon G 

Silicon G 

Silicon G 

Silicon G 
tTI 



Dual Formatter/Sense Amplifier for 
7242 



Bubble Memories 
Intel 



Dual MOS to TTL Level Converter, Latch, Three-State 
(Sense Amp) MC4068 , Motorola 

MC4368 t Motorola 

MC54468 t Motorola 

MC74468 Motorola 
N8T25 Silicon G 



20 



30 



40 



50 



Function Device 


Source 


Dual Sense Amplifier (for MOS memory or line receiver) 


DS75207 


National 


DS75208 


National 


SN75207 


Tl 


SN75208 


Tl 


DS3604 


National 


DS1603 


t National 


DS3603 


National 


Dual Sense Amplifier (NMOS memories to ECL 10K) 


HD103461 


Hitachi 


MC3461 


Motorola 


Quad Sense Ampllfer, Three-State 




MC3430 


Motorola 


MC3431 


Motorola 


MC3432 


Motorola 


MC3433 


Motorola 


DS1651 


t National 


DS1653 


t National 


DS3651 


National 


DS3653 


National 


Hex MOS Sense Amplifier (MOS to TTL Converter) Three- 


State DS3605 


National 


DS3606 


National 


DS3607 


National 


DS3608 


National 



Octal Core Memory Driver 
SN55329 



tTI 



4-lnput Sense Amplifier (for plated wire or thick/thin film 
memories) MC1444 Motorola 
MC1544 t Motorola 



70 



t Military Temperature Range (-55° to 125°C) 

2486 



* Typical Value 

Bold fico Indlcilts iddlllonal data Is provided on the pago noted. 
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MASTER SELECTION GUIDE 



INTERFACE-Transmitters-Receivers 



Max Serial 


Supply 








Data Rate 


Voltage, 








Function in kHz 


V 


Device . 


Source 




Line 


Baud Rate Generator (programmable divider), Dual 










1000 


5 






(Cont'd) 








C0M8136T 


SMC 










WD1945 


Western 


(2874) 






12,5 


COM5016 


SMC 










COM5016T 


SMC 










C0M5036 


SMC 










C0M5036T 


SMC 






BOART (Bus Orientated Programmable Asynchronous 










Receiver/Transmitter 9.6 


5 


TR1983 


Western 






Bus Interface Circuit (MIL-STD1553B) 












5000 


5 


HS3273 


t Harris 




fin 

DU 


Command/Response Manchester II Converter (MIL-STD- 










1553B) 1000 


5 


BLIS-8937 


tDDC 










SSM-2012 


SSM 






Digital Modern (Modulation, demodulation and 










supervisory control, up to 600 BPS.) 












0.6 


5 




Motorola 












(1351.3298) 




DUART (Dual Universal Asynchronous Receiver and 










Transmitter). Two-channel UART, baud-rate generator, 










16-Bit couuter/timer, I/O ports. 












1000 


5 


26810 


Signetics 










26814 


Signetics 










26818 


Signetics 










68681 


Signetics 






EPCI (Enchanced Programmable Communications 










Interface) Serial/Parallel receiver/transmitter- 










Synchronous and asynchronous with baud rate 










generator. 




MC2261A 


Motorola 










MC2261B 


Motorola 










MC2261C 


Motorola 




70 


1 Kb/s 


5 


MC68661A 


Motorola 


(1360) 




15.6 Kb/s 


5 


MC68661C 


Motorola 


(1360) 




62.5 Kb/s 


5 


MC68661B 


Motorola 


(1360) 




1000 b/s 


5 


SCN2661A 


Signetics 


(1521) 








SCN2661B 


Signetics 


(1521) 








SCN2661C 


SIgnBtlcs 


(1521) 




IBM 3274/3276 Compatible COAX Receiver/Transmitter 










2358 


5 


COM9004 


SMC 






Link Controller, X.25 level 2 100 


5,12 


WD2501-01 


Wastern 


(2869) 








WD2511-01 


Western 


(2869) 




500 


5,12 




Western 


(2869) 


80 






WD2511-05 


Western 


(2869) 




1000 


.5,12 


uin9i;fii.ii 


Western 


(2869) 








uinoci 111 


Wastern 


(2869) 




Manchester Encoder-Decoder. 












1000 


5 


HD6409-2 


t Harris 












(669,680,1333) 








HD640g-g 


Harris 












(669,680,1333) 








nS15330RH 


t Harris 






1250 


5 


HD15530-Z 


t Harris 












(669.688.1333) 








HD1aa30-9 


Harris 












(669,688,1333) 








UniRRQI 9 


t Harris 












(669,693,1333) 








uniBEQi n 
nu 1 OwO 1 '9 


Harris 












(669,693.1333) 


90 


2500 


5 


HD1S531A 


Harris 












(669.693.1333) 




MPCC (multi-protocol communications controller) Bit 










and Byte Oriented 1 Mb/s 


5 


SCN2652A 


Signetics 






2Ub/s 


5 


MCZ6S2 


Motorola 


(1359) 








MC2652-2 


Motorola 


(13S9) 








MC68652 


Motorola 


(1359) 








MC68652-2 


Motorola 


(1359) 








MPD7201 


NEC-Electron 










(Continued) 





Max Serial 
Data Rate 
in kHz 



Supply 
Voltage, 
V 



Serial Transmitters- Receivers 



(ACIA) Asynchronous Communications Interface 
Adapter (Links 8-Bit bidirectional data bus to serial 
asynchronous data communications, including to' 
6860) 50 5 



Advanced Data Link Controller 



2 Mb/s 



ARINC-429 Receiver/Transmitter 

100 5 



ASTRO (asynchronous/synchronous receiver/ 
transmitter) to Interface Serial Communications 
Channel with a Parallel Digital System (i.e. 
microprocessors) 1000 12,5 

12,±5 



Asynchronous Addressable Receiver/Transmitter 

4.75-11.5 
4.8 3-18 



Asynchronous Coiinmunications Element 

56 5 



Asynchronous Serial Manchester Adapter 

1000 5 



Baud Rate Generator (programmable divider) 
1000 



Baud Rate Generator (programmable divider), Dual 
307/19.2 5 



12,5 



614/19.2 5 

12.5 



1000 



S6551 

S68051 

S6850 

F6850 

MC6850 



AMI (1249) 

AMI (1249) 

AMI 

Falrchlld (1280) 

Motorola (1351) 



MC854 



Motorola 



HS3282 
WD1993-01 
W01 993-02 
WD1 993-03 



t Harris 

Western (2877) 

Western (2877) 

Wastern (2877) 



WD 1931 
COM 1671 
UC1671 



Western 
SMC 

Western (2871) 



MM54240 
MC 14469 



National 
Motorola 



WD8250 



Western (2873) 



HD6408 



Harris 

(669.675.1333) 



5 


COM8046 


SMC 




C0M8046T 


SMC 




C0M8126 


SMC 




C0M8126T 


SMC 




C0M8146 


SMC 




C0M8146T 


SMC 


12,5 


COM5026 


SMC 




C0M5026T 


SMC 




COM5046 


SMC 




C0M5046T 


SMC 


12, ±5 


F4702BC 


Fairchild 




F4702BM 


t Fairchild 




HD4702-2 


t Harris (669.1333) 




HD4702-9 


Harris (669.1333) 




IM4702 


Intersil 




IM4703 


Intersil 




MC14411 


Motorola (3298) 




MM5307 


National 



WD1 943-00 
WD1 943-02 
WD1 943-05 



Western (2874) 
Western (2874) 
Wsstarn (2874) 



BR1941-00 
6Rig41-02 
BRig41-05 



Western 
Western 
Western 



WD1943-04 
WD1943-06 



Western (2874) 
Western (2874) 



BR1941-04 
BRig41-06 



Western 
Western 



AY-5-8136 

AY-5-8136T 

AY-5-8816 

AY-5-8816T 

C0M8116 

C0M8116T 

C0M8136 



Gl 
Gl 
Gl 
Gl 

SMC 
SMC 
SMC 



(Continued) 
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INTERFACE-Transmitters-Receivers (Cont'd) 



Max Serial Supply 








Data Rate Voltage, 








Function in kHz V 


Device 


Source 




Line 


UART (Universal Asynchronous Receiver-Transmitter) 










(complete serial to parallel and parallel to serial 










interface) 60 5 






(Cont'd) 






TR1 865-00 


Western 


(2872) 




100 5 


HCMP1854C t Hughes 








l*nni DC J Bf^ 
bUP1804Ab 


tRCA 


(1476) 




125 5 


HD6402C-9 


Harris 










(669.672,1333) 




ISU D 


TR1 863-02 


Western 


(2872) 


40 




TR1 865-02 


Western 


(2872) 




200 5 


HD6402-2 


t Harris 










(669.672.1333) 






HD6402-9 


Harris 










(669.672.1333) 








Intersil 








IU6402M 


t Intersil 








IM6403 


Intersil 








IM6403M 


t Intersil 








CDP640ZD 


tRCA 


(1476) 






CDP6402E 


RCA 


(1476) 






TR1 863-04 


Western 


(2872) 


50 




TR1 865-04 


Western 


(2872) 




375 5 


HD640ZA-2 


t Harris 










(669.672.1333) 






HD6402A-9 


Harris 










(669.672.1333) 




400 3-12 


HCMP1854 


t Hughes 








C0P1854 


tRCA 


(1476) 




5 


HD6403A-2 


t Harris 








HD6403A-9 


Harris 






800 5 


S1602 


AMI 








MB8868A 


Fujitsu 






UART (Universal Asynchronous Receiver-Transmitter) 










complete serial to parallel and parallel to serial 










interface. 1.2 -12,5 


10371 


Rockwell 




60 


, 20 -12,5 


TR1402 


Western 








TR1602 


Western 






30 5 




Gl 






- 12,5 


MM5303 


National 






40 5 


vum luuo 


SMC 








LQMoOl? 


SMC 








COM8018 


SMC 










SMC 






-12,5 


C0M2017 


SMC 








COM2017H 


SMC 




70 




COM2502 


SMC 








COM2502H 


SMC 






56 5 


INS8250 


National 






Universal Communications Interface (Receives or 










transmits data to serial data bus when addressed and 










commanded by bus. Links the bus to serial or parallel 










I/O devices.) 500 - 10,5 


UMC-16 


Trans-Data 




USRT (universal synchronous receiver-transmitter) 










Complete serial to parallel and parallel to serial 










Interface. 250 - 12.5 


COM2601 


SMC 






500 5 


S2350 


AMI 






USYNRT (universal synchronous receiver/transmitter) 










Multi-Protocol, Bit and Byte Oriented 










1500 5,12 


SND5025 


SSS 








C0M5025 


SMC 






Dual Channel Asynchronous Serial Interface Circuit 












MC68681 


Metorole 


(1360) 





Max Serial Supply 
Data Rate Voltage, 
In kHz V Device 



Serial Transmitters- Receivers 



MPCC (multi-protocol communications controller) Bit 
and Byte Oriented 2 Mb/s 5 



Parallel to Serial Interface — 



5V 



PCI (Programmable Communications Interface) Serial/ 
parallel receiver/transmitter— synchronous and 
asynchronous with baud rate generator. 

1000 b/s 5 



PKCC (Programmable Keyboard and Communications 
Controller) UART, baud rate generator and keyboard 
encoder 1000 b/s 5 



PSAR (Programmable Synchronous-Asynchronous 
Receiver) Synchronous/ Asynchronous serial to parallel 
converter with programmable character length and 
programmable serial data rate. 

100 -12,5 
640 - 12,5 

-12,±5 



PSART (Programmable Synchronous-Asynchronous 
Receiver-Transmitter) Serial to parallel and parallel to 
serial converter that can operate in Full Duplex Mode. 

50 5 



PSAT (Programmable Synchronous-Asynchronous 
Transmitter) Synchronous/Asynchronous parallel to 
serial converter that has programmable character 
length and programmable serial data rate. 

100 - 12,5 

200 -12, ±5 



640 



-12,5 



Receiver/Decoder (Bi-Phase) 3500 



Receiver/Decoder (Bi-Phase, IBM 3270) 



SDLC/HDLC/ADCCP Controller 



500 
1000 



1500 



2000 



SPCC (Sync-Protocol Communications Controller) Bit 
and Byte Oriented 1000 5 



Synchronous Receiver/Transmitter (Bi-Sync/SDLC) 
800 ±5,12 



Synchronous Serial Data Adaptor 

2 Mb/s 5 



Transceiver, MIL-STD-1553A/B 

1000 



:12 

:15/±12 



:15,5 



Transmitter/Decoder (Bi-Phase, IBM 3270) 



Transmitter/Encoder (Bi-Phase) 

3500 5 



UART, MIL-STD-1553A 



1000 



UART (Universal Asynchronous Receiver-Transmitter) 
(complete serial to parallel and parallel to serial 
interface) 56 5 

60 5 



(Cont'd) 



(Cont'd) 

SCN2652A SIgnetlcs (1520) 



CY232 Cybernetic 



SCN2651C SIgnetlcs (1520) 



SC2671ACS Silicon G 



PT1472B Western 
PT1472B-01 Western 
NC225g Nitron 



8251 
/XPD8251 



Intel 

NEC-Micro 



PT1482B Western 
NC2257 Nitron 
NC2260 Nitron 



PT1482B-01 Western 



DP8343 



National (2762) 



DP8341 



National (2762) 



WD193X-00/ 

10 Western 
WD193X-01/ 

11 Western 



WD193X-02/ 

12 Western 



WD193X-03/ 

13 Western 



F3846 
F6856 



Fairchild 

Falrchllil (1277) 



nPD379 



NEC-Micro 



MC6852 



Motorola (1351) 



BUS-8557 t DDC 
BUS-63105 fODC 



BUS-8553 t DDC 
BUS-8554 t DDC 
BUS-8555/56 1 DDC 
BUS-8559 t DDC 



0P8340 



National (2762) 



DP8342 



National (2762) 



C0M1553A tSMC 
C0M1553B SMC 



WDZ123 Western (2875) 
TR1 863-00 Western (2872) 

' (Continued) 



20 



30 
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Advanced Micro Devices 



BIPOLAR LSI AND SUPPORT PRODUCTS 
High Performance Bus Interface Circuits 
The Am29800 Family 



DISTINCTIVE CHARACTERISTICS 

• Standard I/O pin-out organization 

• 48mA Commercial Iql 

• 32mA Mil loL 

• Standard clock and output enable pin-outs 

• 24-pin slim 0.3 inch wide DIP package 

• IMOX Speed 

- 7.5ns typical CP to Y for registers 

- 4.0ns typical D to Y tor buffers 

• Wide data paths and flexible control 

- 10 bits for video or wide addresses 

- 9 bits for byte plus parity buses 

- 8-bit with multiple enables 

• 100% Product assurance screening to MIL-STD-883 
requirements 



PHYSICAL DIMENSIONS 
Dual-ln-Line 



D-24-SLIM 



'-nr^nr-ir-innm^n'-nn 




HERMETIC DUAL IN-LINE PACKAGE 



AMD Pkg 


D-24-Sllm 


Common 
Name 


SLIM 
CERDIP 


38510 

Appendix C 




Parameters 


Min 


Max 


A 


.140 


.220 


b 


.016 


.020 


bi 


.045 


.065 


c 


.009 


.011 


D 


1.230 


1.285 


E 


.245 


.285 


El 


.290 


.320 


a 


.090 


.110 


L 


.120 


.150 


Q 


.015 


.060 


Si 


.010 




a 


3° 


13° 



FUNCTIONAL DESCRIPTION - 

The Am29800 Family provides a completely standardized func- 
tional family of registers, latches, buffers, transceivers and parity 
check-and-regenerate functions optimized for bus interface ap- 
plications. Each is packaged in the standard 24-pin x 0.3" wide 
DIP package to allow LSI functionality in the minimum board area. 
Board layout is eased by the standardization of inputs on the left 
and outputs on the right, directly across from each other. Output 
drive levels are standardized at 48mA Commercial and 32mA 
Military. 

All functions are implemented in AMD's new proprietary IMOX™ 
(Implanted Micro OXide) process to provide the optimum in 
speed power product. Typical benchmark speeds are 7.5ns typi- 
cal CP-to-Y for registers, and 4.0ns typical D-to-Y for buffers. 

The basic 29800 Family functions are available in 1 0-bit, 9-bit and 
8-bit configurations with broad control flexibility aimed at 
minimizing the SSI/MSI content of LSI systems. The 10-bit de- 
vices make it easy to interface data plus controls or for 2 parts to 
interface 20-bit address lines. The 9 bits function are ideal for 
byte plus parity bus structures. The parity check-and-regenerate 
functions are designed for interfacing non-parity peripherals to 
parity organized buses. 

All of the functional types have the pin-out format shown below. 



STANDARDIZED PIN-OUTS 
FOR EASY BOARD LAYOUT 



STANDARD 
INPUTS 



I 



D(R) 



GND [H 12 



Vcc 



I 

Z] 

I] 

Z] 
Z] 
Z! 
Zl 
□ 
Z] 

zi; 

Zl- 



Y(T) 



STANDARD 
OUTPUTS 



STANDARD 
CONTROLS 



BLI-224 



■D 

CD 
O 
C 
(0 

> 

< 
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O 
C 
(0 

> 
•o 

< 



Ani29821/822/823/824/825/826 

• High-speed parallel registers with positive edge-triggered 
D-type flip-flops 

- Noninverting CP-Y tpQ 7.5ns typ 

- Inverting CP-Y tpo - 7.5ns typ 

• Buffered common Clock Enable (EN) 

• Buffered common asynchronous Clear input (CLR) 

• Three-state outputs glitch free during power-up and down 

• Outputs have Schottky clamp to ground 

• 48mA Commercial Iql. 32mA MIL Iql 

• High capacitance load capability 

• Low capacitance inputs and outputs 

• Iqh specified 2.0V and 2.4V 

• 24-pin 0.3" space saving package 



FUNCTIONAL DESCRIPTION 

The Am29820 Series bus interface registers are designed to 
eliminate the extra packages required to buffer existing registers 
and provide extra data width for wider address/data paths or 
buses carrying parity. The Am29821 and Am29822 are buffered, 
10-bit wide version of the popular '374 function. The Am29823 
and Am29824 ar e 9-bi t wide buffered registers with Clock Enable 
(EN) and Clear (CLR) - ideal for parity bus interfacing in high 
performance microprogrammed systems. The Am29825 and 
Am29826 are 8-bit buffered registers with all the '823/4 controls 
plus multiple enables (OE^, OE2, OE3) to allow multiuser control 
of the interface, e.g., CS, DMA, and RD/WR. They are ideal for 
use as an output port requiring high Iol/'oh- 

All of the Am29800 high performance interface family are de- 
signed for high capacitance load drive capability while providing 
low capacitance bus loading at both inputs and outputs. All inputs 
are Schottky diode inputs, and all outputs are designed for low 
capacitance bus loading in the high impedance state. 





Device 


10-Blt 


9-Bit 


8 Bit 


Noninverting 
Inverting 


Am29821 
Am29822 


Am29823 


Am29825 


Ani29824 


Am29826 



Am29821/Am29822 
10-BIT REGISTERS 



BLI-225 





1 


24 


PVcc 


Do C 


2 


23 


□ Vo 


Dl[Z 


3 


22 


□ v, 


D2 [— 


4 


21 


□ ^2 


D3 cz 


5 


20 


ZIV3 


D4 [I 


6 


19 


Z|V4 






18 


Z]V5 




8 




ZjYe 


D7C 


9 


16 


Z]V7 




10 


15 


Z1V8 


D9 [Z 


11 


14 


Z3Y9 


GND 1 


12 


13 


1 CP 



BLI-226 
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Am29823/Am2g824 
9-BIT REGISTERS 



BLI-227 





1 


24 


Zl Vcc 




Do C 


2 


23 


Z]vo 






3 


22 


Z]vi 




D2 


4 


21 


Z|V2 


D 




5 


20 


Z]Y3 






6 


19 


ZIY4 








18 


Z]Y5 


CP 




8 






EN 


^[Z 


9 


16 


ZIV7 


CLR 


Da d 


10 


15 


Z] V8 


OE 


CLR d 


11 


14 


1 EN 




GND 1 


12 


13 


Z2 CP 





D^ 



CP EN CLR 

~T5 — cr 



Q — 



BLl-228 



(0 


o 

'> 

<D 

Q 
o 



0) 
O 

c 
CO 
> 

< 



Am29825/Am29826 
8-BIT REGISTERS 



BLI-229 



or, c 


1 


24 


Z] Vcc 






2 


23 


□ 0E"3 





Do IZ 


3 


22 


□ ^0 




DlC 


4 


21 


□ v, 




D2CI 


5 


20 


ZY2 




D3CZ 


6 


19 


ZV3 


CP 


D4[Z 




18 




EN 


D5CI 


8 


17 




CLR 




9 


16 


□ V6 


or, 




10 


15 


Z]Y7 


Ol'2 


CLR Z 


11 


14 


□ IN 


OE3 


GNO 1 


12 


13 


□ CP 





D^ 



D 






CP 


EN 


CLR° 



BLI-230 
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Am29827/828, 
Am29861/862/863/864 

• High-speed symmetrical bidirectional transceivers 

- Noninverting tpQ = 4.5ns typ 

- Inverting tpo = 3.0ns typ 

• High speed buffers and inverters 

- Noninverting tpQ = 4.5ns typ 

- Inverting tpo = 3.0ns typ 

• 200mV minimum input hysteresis on input data ports 

• Three-state outputs glitch-free during power-up and down 

• Outputs have Schottky clamp to ground 

• 48mA Commercial Iql- 32mA MIL Iql 

• High capacitance load capability 

• Low capacitance inputs and outputs 

• Iqh specified 2.0V and 2.4V 

• 24-pin 0.3" space saving package 



FUNCTIONAL DESCRIPTION 

The Am29827 and Am29828 10-bit bus buffers and Am29860 
Series bus transceivers provide high performance bus interface 
buffering for wide data/address paths or buses carrying parity. 
The 10-bit buffers and 9-bit transceivers have NOR-ed output 
enables for maximum control flexibility. All buffer and transceiver 
data inputs have 200mV minimum input hysteresis to provide 
improved noise rejection. 

All of the Am29800 high performance interface family are de- 
signed for high capacitance load drive capability while providing 
low capacitance bus loading at both inputs and outputs. All inputs 
are Schottky diode inputs, and all outputs are designed for low 
capacitance bus loading in the high impedance state. 





Device 


10-Bit 
Buffers 


10-Bit 
Transceivers 


9-Bit 
Transceivers 


Noninverting 


Am29827 


Am29861 


Ann29863 


Inverting 


Am29828 


Am29862 


Am29864 



Am2g827/Am29828 
10-BIT BUS DRIVERS 



oEin:: 


1 


24 


Zlvcc 




2 


23 




Did 


3 


22 






4 


21 


□ V2 




5 


SO 


ZIV3 




6 


19 


Z]V4 


05 IZ 




18 


□ Vs 


D6C 


8 




Z|ve 


O7IZ 


9 


16 


□ v. 


De C 


10 


15 


Z]Y8 




11 


14 


ZIY9 


GND 1 


12 


13 


Z10E2 




BLI-238 
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Am29861/Am29862 
10-BIT TRANSCEIVERS 



BLI-239 



oer| 


1 


24 


□ Vcc 


RoCZ 


2 


23 




Rid 


3 


22 


□ t, 


R2IZ 


4 


21 


Z]T2 


"sCZ 


S 


20 


□ T3 


n4CZ 


6 


19 


Z]T4 


"sIZ 


7 


18 


ZITs 


"6 CI 


8 


17 


□ T6 


n/CZ 


9 


16 


□ T7 


RslZ 


10 


15 


□ Ts 


R9CI 


11 


14 


□ T9 


GND 1 


12 


13 


Z OET 



10 



-tx. 



10 



T3 

O 

c 

CO 

> 

< 



BLI-240 



Am29863/Am29864 
9-BIT TRANSCEIVERS 



BLI-241 



OER,|^ 


1 


24 


Zl Vcc 


Rod 


2 


23 


□ To 


Ri[Z 


3 


22 


Zt, 


R2C: 


4 


21 


ZT2 


R3[Z 


5 


20 


Z]T3 


R4CZ 


6 


19 


ZT4 


RslZ 


7 


18 


ZTs 


Red 


8 


17 


ZT6 


R7d 


9 


16 


□ T7 


Rsd 


10 


IS 


ZTs 


OERzd 


11 


14 


□ OET2 


gndI 


12 


13 


□ OET1 




BLI-242 
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(0 
(D 
O 

*> 

(D 

o 

O 

o 



T3 
(D 
O 
C 
CO 

> 

< 



Am29843/Am2g844 
9-BIT LATCHES 



BLI-233 





1 


24 


□ Vcc 




Do C 


2 


23 


□ Vo 






3 


22 


□ ^1 




D2 C 


4 


21 




D 


D3 m 


S 


20 


Z]V3 






6 


19 










18 




LE 


DeC 


B 


17 




PRE 




9 


16 


ZIV7 


CLR 


De C 


10 


15 


Z] vs 


OE 


CLB d 


11 


14 


1 PRE 




GND d 


12 


13 







LE PRE CLR 
"5 ^ 



Q ;>— No-^ 



BLI-234 



Am29845/Am29846 
8-BIT LATCHES 



BLI-235 





1 


24 


ID Vcc 




OEid 


2 


23 






DoCZ 


3 


22 


Z|Vo 





Old 


4 


21 


ZiVl 




D2 C 


5 


20 


Z]V2 




03 d 


6 


19 


Z]Y3 


LE 


04 d 




18 


Z]V4 


PRE 


05 d 


8 


17 




CLR 


06 d 


9 


16 


□ ^6 


OE", 


D7d 


10 


15 






CLR 1 


11 


14 


1 PRE 


oii 


GNod 


12 


13 


□ le 





LE PRE CLR 



O >- 
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Am29833/834 

• High speed bidrectional transceivers for 8-blt non-parity to 
9-bit with parity ports 

- Noninverting data tpp = 6.0ns typ 

- Inverting data tpQ = 6.0ns typ 

- Parity generate tpQ = 9.0ns typ 

• High speed parity generation for Transmit mode 

• High speed parity fault detection for Receive mode 

• Clearable, open-collector output, Fault Flag register 

• 200mV minimum input hysteresis 

• Three-state outputs glitch-free during power-up and down 

• Outputs have Schottky clamp to ground 

• 48mA Commercial Iql. 32mA MIL Iql 

• High capacitance load capability 

• Low capacitance inputs and outputs 

• Iqh specified 2.0V and 2.4\/ 

• 24-pin 0.3" space saving package 



FUNCTIONAL DESCRIPTION 

The Am29833 and Am29834 bidirectional transceivers are de- 
signed to interface an 8-bit data path without parity to a byte- 
parity 9-bit data path. All outputs - R|, Tj and PARITY - have 
high Iql drive capability and are ideal for device-to-bus or 
bus-to-bus interfacing. 

The internal FAULT flag register is configured as a "one's 
catcher" to capture and hold any odd-parity fau lt occur ring at 
the rising edge of the clock, CP. A regi stered F AULT output 
remains LOW until cleared. Also, the FAULT output is an 
open-collector output for wired-OR configurations where byte- 
parity is used for 16-bit or wider data fuses or where multiple 
port flags are wired-OR tied together. 

All of the Am29800 high performance interface familiy are de- 
signed for high capacitance load drive capability while provid- 
ing low capacitance bus loading at both inputs and outputs. All 
inputs are Schottky diode inputs, and all outputs are designed 
for low capacitance bus loading in the high impedance state. 
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Advanced Micro Devices 



BIPOLAR LSI AND SUPPORT PRODUCTS 
High Performance Bus Interface Circuits 
The Am29800 Family 



Am29841/842/843/844/845/846 

• High-speed parallel latches 

- Noninverting transparent tpQ = 4.5ns typ 

- Inverting transparent tpo = 6.0ns typ 

• Buffered common latch enable input 

• Buffered common clear input 

• Buffered common preset input 

• Three-state outputs glitch-free during power-up and down 

• Outputs have Schottky clamp to ground 

• 48mA Commercial Iql. 32mA MIL Iql 

• High capacitance load capability 

• Low capacitance inputs and outputs 

• Iqh specified 2.0V and 2.4V 

• 24-pln 0.3" space saving package 



FUNCTIONAL DESCRIPTION 

The Am29840 Series bus interface latches are designed to elimi- 
nate the extra packages required to buffer existing latches and 
provide extra data width for wider address/data paths or buses 
carrying parity. The Am29841 and Am29842 are buffered, 10-bit 
wide version of the popular '373 function. The Am29843 and 
Am29 844 a re 9-bit wide buffered latches with Preset (PRE) and 
Clear (CLR) - ideal for parity bus interfacing in high performance 
systems. The Am29845 and Am29846 are 8-bit buffered latches 
with all the '843/4 controls plus multiple enables (OEj , OE2, OE3) 
to allow multiuser control of the interface, e.g., CS, DMA, and 
RD/WR. They are ideal for use as an output port requiring high 
'ol/'oh- 

All of the Am29800 high performance interface family are de- 
signed for high capacitance load drive capability while providing 
low capacitance bus loading at both inputs and outputs. All inputs 
are Schottky diode inputs, and all outputs are designed for low 
capacitance bus loading in the high impedance state. 
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AMI 



AMERICAN MICROSYSTEMS, INC 




S4535 



32 BIT, HIGH VOLTAGE DRIVER 



Features: 

□ High Voltage Outputs Capable of 60 Volt Swing 

□ Drives Up to 32 Devices 

□ Cascadable 

□ Requires Only 4 Control Lines 
Applications: 

□ Vacuum Fluorescent Displays 

□ LED and Incandescent Displays 

□ Solenoids 

□ Print Head Drives 

□ DC and Stepping Motors 

□ Relays 



General Description 

The AMI S4535 is a high voltage MOS/LSI circuit that 
drives a variety of output devices, usually under micro- 
processor control, by converting low level signals such as 
TTL, and CMOS to high voltage, high current drive sig- 
nals. This device requires only four control lines due to its 
serial input construction. It latches the data to be output, 
or it may be used to bring data directly to the driver. The 
part acts as a versatile peripheral to drive displays, 
motors, relays and solenoids within its output limitations 
of a 60 volt swing and 25mA per drive. It is especially well 
suited to drive vacuum fluorescent displays due to its 
high voltage output capability. One circuit will drive up to 
32 devices and more can be driven by cascading several 
drivers together. 



o 
c 

(0 

E 

Q) 
w-* 
(0 
>» 
CO 

o 
o 



c 
ca 
o 



E 
< 



Functional Block Diagram 
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Output Buffer (Functional Diagram) 
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Pin Configuration 



Vbb C 

DO □ 

032 C 

031 C 

030 C 
029 C 
028 C 
027 C 

OztC 

025 C 
024 C 
023 C 
O22 C 

O21 c 
O20 c 

0l9 C 

Q18 C 

0l7 C 

oeC 
Vss C 



S4535 



□ Voo 

□ W 

□ O1 

□ O2 

□ O3 

304 

□ 05 

□ 0, 

□ 07 

□ o. 

□ Os 

□ O10 

□ o„ 

□ 0,2 

□ Qi3 

□ 0,4 

□ 0,5 

□ 016 

□ STR 

□ CLK 
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AMI 




S4521 



32 BIT DRIVER 
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Features: 

□ Drives Up to 32 Devices 

□ Cascadable 

□ On Chip Oscillator 

□ Requires Only 3 Control Lines 

□ CMOS Construction For: 
Wide Supply Range 
High Noise Immunity 
Wide Temperature Range 

Applications: 

□ Liquid Crystal Displays 

□ LED and Incandescent Displays 

□ Solenoids 

□ Print Head Drives 

n DC and Stepping Motors 
r'l Relays 



General Description 

The AMI S4521 is a MOS/LSI circuit that drives a var- 
iety of output devices, usually under microprocessor con- 
trol. This device requires only three control lines due to its 
serial input construction. It latches the data to be output, 
relieving the microprocessor from the task of generating 
the required waveform, or it may be used to bring data 
directly to the driver. The part acts as a versatile peri- 
pheral to drive displays, motors, relays and solenoids 
within its output limitations. It is especially well suited to 
drive liquid crystal displays as a backplane A.C. signal 
option is provided. The A.C. frequency of the backplane 
output can be user supplied or generated by attaching a 
capacitor and resistor to the LCD<t> input, which controls 
the frequency of the internal oscillator. One circuit will 
drive up to 32 devices and more can be driven by 
cascading several drivers together. 



Functional Block Diagram 
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Pin Configuration 
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S4521 
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□ O1 
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□ O2 
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□ DATA OUT 
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□ O5 

□ LCD.f 

□ BP 

□ 06 

□ O7 

□ Oa 

□ O9 

□ 0,0 

□ On 

□ O12 
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AMI 



AMERICAN MICROSYSTEMS, INC 




S4534 



10 BIT, HIGH VOLTAGE, 
HIGH CURRENT DRIVER 



Features: 

□ Outputs Capable of 60 Volt Swings at 25mA 

□ Drives Up to 10 Devices 

□ Cascadable 

□ Requires Only 4 Control Lines 
Applications: 

□ Vacuum Fluorescent Displays 

□ LED and Incandescent Displays 

□ Solenoids 

□ Print Head Drives 

□ DC and Stepping Motors 

□ Relays 



General Description 

The AMI S4534 is a high voltage, high current MOS/LSI 
circuit that drives a variety of output devices, usually 
under microprocessor control, by converting low level 
signals such as TTL, and CMOS to high voltage, high cur- 
rent drive signals. This device requires only four control 
lines due to its serial input construction. It latches the 
data to be output, or it may be used to bring data directly 
to the driver. The part acts as a versatile peripheral to 
drive displays, motors, relays and solenoids within its 
output limitations of a 60 volt swing and 25mA per drive. 
It is especially well suited to drive vacuum fluorescent 
displays due to its high voltage output capability. One cir- 
cuit will drive up to 10 devices and more can be driven by 
cascading several drivers together. 
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Functional Block Diagram 

CLOCK I ^ ^ 
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Output Buffer (Functional Diagram) 
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Pin Configuration 
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/ABBREVIATIONS 

OF 

COMPANY 
NAMES 



Action Ins 

AD 

ADT 

Adapt Sci 

Advent 

Alphatron 

AMA 

AMD 

AMI 

Amperex 

Analogic 

Analog Sys 

APC 

Apex 

APM 

AppI Sys 

APT 

Aptek 

Array Tech 

AWI 



Bedford 
Burr-Brown 

CAE 

Cal Devices 

Cent Data 

Cermetek 

CGRS 

Cherry 

CIC 

Citel 

Comlinear 

CMA 

Comark 

Comdial 

Comp Auto 

Compas 

Cent Logic 

Control Sys 

CreMicro 

Cromemco 

CSG 

Cubit 

Curtis 

Cybernetic 

Cybersys 

Cybertek 

Data General 

Data I/O 

Data Trans 

Datel 

Datricon 

DDC 

DEC 

Deico 

DGM 

Digelec 

Digitek 

Dionics 

Dist Comp 

Divers Tech 



E-HI 
Elind 
EL Instr 
EMM 
Emulogic 
Epson 
ETi Micro 
Exar 



Fairchild 
FerrantI 
Fujitsu A 
Fujitsu 
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Action Instruments 
Analog Devices 
Advanced Digital Technology 
Adaptive Science Corp. 
Advent Products, Inc. 
Alphatron 

American Automation 
Advanced Micro Devices 
American Microsystems, Inc. 
Amperex Electronic Corp. 
Analogic 
Analog Systems 
Applied Micro Circuits 
Apex Microtechnology 
Applied Microsystems Corp. 
Applied Systems Corp. 
Applied Microtechnology 
Aptek Microsystems 
Array Technology 
Analog West 



Bedford Computer Systems Inc. 
Burr-Brown Research 



Computer Aided Engineering 
California Devices 
Central Data Corp. 
Cermetek 

CGRS Microtech Inc. 
Cherry Semiconductor 
Custom Integrated Circuits 
Citel, Inc. 

Comlinear Corporation 

Custom MOS Arrays 

Comark Corp. 

Comdial Semiconductor 

Computer Automation 

Compas Microsystems 

Control Logic Inc. 

Control Systems Microsystems Div. 

Creative Micro Systems 

Cromemco, Inc. 

Commodore Semiconductor Group 
Cubit Inc. 

Curtis Electro Devices, Inc. 
Cybernetic Micro Systems 
Cybersystems 
Cybertek Inc. 

Data General 

Data I/O 

Data Translation 

Datel-lntersil 

Datricon Corporation 

Data Devices Corporation 

Digital Equipment Corporation 

DeIco Electronics 

Digital Microsystems 

Digelec Corp. 

Digitek, Inc. 

Dionics Inc. 

Distributed Computer Systems 
Diversified Technology 

E-H International, Inc. 
Elind Elettronica Industriale 
E & L Instruments 
EMM 

Emulogic. Inc. 
Epson America, Inc. 
ETI Micro 

Exar Integrated Systems 



Fairchild 

FerrantI Electric 

Fujitsu America 

Fujitsu Microelectronics, Inc. 



Gl 


General Instrument 


GMS 


General Microsystems 


GTE Micro 


GTE Microcircuits 


Harris 


Harris Semiconductor 


Heurikon 


Heurikon Corp. 


Hilevel 


Hilevel Technology, Inc. 


Hitachi 


Hitachi America, Ltd. 


Holt 


Holt Inc. 


HP 


Hewlett-Packard 


Hughes 


Hughes Aircraft, Solid State 


r 1 uuulf Id 


Hybrid Sys 


Hybrid Systems 


Hycom 


Hycom Incorporated 


IDT 


Integrated Device Technology 


IMI 


International Microcircuits, Inc. 


IMP 


International 




Microelectronic Products 


IMS 


Industrial Micro-systems Inc. 


Inconix 


Inconix Corporation 


InH Taf^h 

inu iccn 


InHllptiifo Tof^hnnlnfTU 

iiiuuuiivc icunfiuiUBy 


1 nmnc 
iniTlDS 


Inrtmc 

inmos 


inibircng 


IntaffratoH Pirmiit Pnalnoorincr 
inicgidlcQ UllCUlL Cllglllcci lllg 




Infpor^tpH nirpiiit ^vctPiriQ 
iMicgidicu viiuuiL ojroLciiid 


inibuinpoys 


Infranr^tarl Pnwnlltor Qv/ctorirle 

inicgidicQ uompuicr oysicnis 


InfPvhor 


unci lldllUlldi uyuclilcLllfO 


in\ IVilCIO 


illlcllldllUlldl IVllUi Udyalclllo 


Int Tpph 


IntpQratpH Tprhnnlfiorv Pnrn 


iniecn/ rmi 


Intech/Function Modules Inc. 


III icl 


Intol 


1 n^Brrlocifrn 

inicrQcSign 


Interdesign 


llllcfoll 




illllUIIIUd 




IPI 


inicgidieQ rnoiomdirix ino. 


ITT 
1 1 1 


ITT Semiconductors 


Kinetic Sys 


Kinetic Systems 


Kontron 


Kontron Electronics 


Lambda 


Lambda Semiconductor 


Laserdyne 


Laserdyne 


LSI Comp 


LSI Computer Systems 


LSI Logic 


LSI Logic Corporation 


Master Logic 


Master Logic Corporation 


Matrix 


Matrix Corp. 


Matrox 


Matrox Electronic Systems 


MCC 


Microcomputer Control 


Micrel 


Micrel 


Micro Eng 


Micro Circuit Engineering 


Micro innov 


Micro Innovators 


Micropac 


Micropac Industries 


Micro Net 


Micro Networks 


Micro Pwr 


Micro Power Systems 


Micro Sci 


Micro Sciences Corp. 


Micro Tech 


Microcircuits Technology 


Micro-Link 


Micro-Link Corporation 


Micron 


Micron Technology 


MilerTron 


MilerTronics 


Miller 


Miller Technology 


Mitel 


Mitel Semiconductor 


Mitsubishi 


Mitsubishi Electronics 


MMI 


Monolithic Memories, Inc. 


Monosil 


Monosil 


MonSys 


Monolithic Systems Corp. 


Mostek 


Mostek 


Motorola 


Motorola Semiconductor 


MRC 


MRC Systems 


Murray 


Murray Consulting 


National 


National Semiconductor 


NCR 


NCR Corp., Microelectronics 




Division 


NEC-EA 


NEC/ Electronic Arrays Division 


NEC Electron 


NEC/ Electron Division 


NEC Micro 


NEC/Microcomputer Division 


Nitron 


Nitron 


Nortek 


Nortek 



CAE 


Oliver Advanced Engineering 


Octagon 


Octagon Systems Corp. 


OEI 


Optical Electronics Inc. 


Ohio Sci 


Ohio Scientific 


UIVI 


Ur\i oemiconuuuior 


nmnihvtp 


Omnihvtp Pnrn 


Oscar 


1. S. Oscar Assoc. 


Panasonic 


Panasonic 


PC/M 


Pacific/ Cyber Metrix 


Percom 


Percom Data Co. 


Phoenix 


Phoenix Digital Corp. 


Pico Design 


Pico Design 


Polycore 


Polycore Electronics 


Plessey 


Plessy Semiconductors 


PMI 


Precision Monolithics, Inc. 


PragDes 


Pragmatic Design Inc. 


PREMA 


PREMA GmbH 


Pro-Log 


Pro-Log Corp. 


uuay 




Raytheon 


Raytheon Semiconductor 


RCA 


RCA Solid State Division 


RCI Data 


RCI Data 


RELMS 


Relational Memory Systems 


Reticon 


Reticon 


RIFA 


RFIA 


Rockwpll 


Rnrkwpil MirrnRlprtrnnip Dpvirp^ 


RTC 


RiphI Timp PnrnnrAtinn 
rxiciii 1 line uui |jui d iiuii 


Sanken 


Sanken Electric 


Sanyo 


Sanyo 


SEEQ 


SEEQ Technology, Inc. 


Semi Proc 


Semi Processes 


Siemens 


Siemens 


Signetics 


Signetics 


SGS 


SGS-ATES Semiconductor 


Sharp 


Sharp 


Silicon G 


Silicon General 


Siliconix 


Siliconix 


Silicon Sys 


Silicon Systems Inc. 


Siltronics 


Siltronics 


SMC 


Standard Microsystems Corp. 


Solarise 


Solarise Enterprises 


Solitron 


Solitron Devices 


Sprague 


Sprague Electric Company 


SSM 


Solid State Micro Technology 




for Music 


SSS 


Solid State Scientific 


Stag 


Stag Microsystems 


Struc. Des. 


Structured Design Inc. 


Stynetic 


Stynetic Systems 


Sunrise 


Sunrise Electronics 


Sunshine 


Sunshine Semiconductor 


Supertex 


Supertex Inc. 


Symtek 


Symtek Corp. 




Synapse Corp. 


Cunartolr 


oyiici iciv 


^VQ Innnv 

IIIIIUW 


^VQtpm^ Innnu/itinnc 
ojroiciiio 1 1 iiiu VP iiuiid 


Tau Zero 


Tau Zero Inc. 


Tektronix 


Tektronix 


Telaris 


(See Laserdyne) 


Teledyne C 


Teledyne Crystalonics 


Teledyne P 


Teledyne Philbrick 


Teledyne S 


Teledyne Semiconductor 


Telefunken 


Telefunken 


Telephonies 


Telephonies LSI 


Telmos 


Telmos 


Teltone 


Teltone Corporation 


Tl 


Texas Instruments 


Thomson-CSF 


Thompson-CSF Components Corp. 


TMX 


TMX 


Topanga 


Topanga Data Systems 


Toshiba 


Toshiba America 


Trans-Data 


Trans-Data 


TDUf 

1 KW 


TD\Af 1 CI Drr\Attr^ie- 

IKW-Lol rrOuUClS 


Unitrode 


Unitrode 


Universal 


Universal Semiconductor, Inc. 


Vantage 


Vantage Data Products 


VTI 


VLSI Technology, Inc. 


Votrax 


Votrax 


Weitek 


Weitek Corporation 


Western 


Western Digital 


Wintek 


Wintek Corp. 


Xicor 


Xicor, Inc. 


Xycom 


Xycom 


Zendex 


Zendex Corp. 


Zilog 


Zilog 


Zymos 


Zymos Corporation 
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Datel-lntersil is located in Mansfield. Massachusetts, 
approxinnately 35 miles from Boston. The modem. 
120.000-square-foot fiacility houses our administrative 
offices, our components and systems engineering groups, 
modular and systems production facilities, and the most 
modem thin-film-hybrid production facility in the industry 

Datel-lntersil offers one of the broadest lines of data- 
conversion products in the industry Included are A/D and 
D/A converters, sample-and-holds. operational and 
instrumentation amplifiers, and data-acquisition systems 
— all packaged using the latest in thin-film, hybrid- 
microelectronic-circuit manufacturing technologies. 



Datel-lntersil also offers fast delivery. On stan- 
dard products, delivery typically runs from stock to 
four weeks and from six to eight weeks for full 
military-grade products with Class 883B screening. 

Datel-lntersil is dedicated to maintaining its 
position as an intemational leader in data-conversion 
technology. Vbu can depend on Datel-lntersil for a steady 
flow of new products to meet the growing demand for 
high-performance data-acquisition products. 



)* BE AN EXPERT 
ON DATA ACQUISITION 
REQUEST ORDERING 
DETAILS 



Printed in U.S.A. Copyright © 1982 Datel-lntersil, Inc. All rights reserved. 



C^^rrTl^STriSn 11 CABOT BOULEVARD, MANSFIELD, MA 02048/TEL. (61 7)339-9341 /TWX 71 0-346-1 953/TLX 951340 
I ^ 11*— 'r^=CU i '=Tl'-i • Santa Ana, CA (714)835-2751 • Sunnyvale, OA (408)733-2424 • Los Angeles, OA (213)933-7256 
I A niMnnClo'^^nn OVERSEAS: INTERSIL DATEL (UK) LTD-TEL BASINGSTOKE (0256) 57361 • INTERSIL DATEL SARL-TEL. 602 57 11 
Ll^Ulf^lllSirS)UIL* INTERSIL DATELGmbH-TEL. (089)530741 • DATELKKTOKYO-TEL. 793-1031 

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 

© IC MASTER 1983 2613 



New Products from 
Datel Intersil 
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AM-542, AM-543 programmable gain instrumentation 
amplifiers feature digital gain selection 

The AM-542 and AM-543 are high-performance, digitally- 
controlled, programmable-gain instrumentation amplifiers. The 
AM-542 permits selection of gains from 1 to 1024 in 11 binary 
weighted steps; the AM-543 permits selection of gains from 1 
to 128 in 8 binary weighted steps. Gain selection is ac- 
complished through the input of a 4-bit word. The AM-542 is 
optimized for low-drift, low-noise performance while the 
AM-543 is tailored for high-speed applications. 




SHM-7 new video speed sample-hold features ultra-high 
speed and dual outputs 

DATEL-INTERSIL's SHM-7 is an ultra-fast sample-hold 
amplifier designed for high-speed signal processing applica- 
tions. The SHM-7 acquires a 2V input change to 0.1% in only 
40 ns and the hold mode settling time is only 20 ns; making 
possible sampling rates of up to 17MHz. A unique feature of 
the SHM-7 is its dual outputs, each with a ± 5V output voltage 
range at 30 mA and an output impedance of 13Q. The outputs 
may be tied together to increase the output current and 
decrease the output impedance. 




SHM-9 fast sample-hold features high performance at low 
cost 

The SHM-9 is a complete, self-contained sample-hold 
amplifier that combines high perfonnance versatility with low 
cost ($39.00, 1-24 qty). The SHM-9 includes a bipolar input 
amplifier, a low-leakage electronic switch, a FET output 
amplifier, a preciston 1000 pF hold capacitor and logic control 
circuitry. The internal control circuitry allows the SHM-9 to be 
interfaced with virtually any A/D converter using the 
converter's Start/Convert and E.O.C. (status) signals. Active 
laser trimming of highly stable thin-film resistor networks 
minimizes offset and sample-to-hold offset errors, eliminating 
the need for external adjustment circuits. 
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DAC-72 industry standard, high resoiution microeiectronic 
D/A converter 

The DAC-72 series is a comprehensive family of high perfor- 
mance 16-bit D/A converters offering voltage or current out- 
puts with either complementary binary or 4-digit BCD, TTL 
compatible, input coding. Linearity error is ± 0.003% FSR 
maximum and settling time for an output voltage step of 20V 
to ±0.003% is only 10 ^ts. Current output settling time, 2 mA 
to ± 0.003%, is only 1 /is. All models are cased in a 
miniature, hermetically sealed, 24-pin package and are com- 
pletely pin and function compatible with industry standard 
DAC-72 converters. 
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DAC-UP10B new 10-bit D/A with input registers 

The DAC-UP10B is a low cost, monolithic, 10-bit D/A con- 
verter with internal registers. The device also includes a high- 
speed output amplifier, stable internal reference, and an input 
buffer amplifier. Low loading latches, adjustable logic 
thresholds and addressing capability allow the DAC-UP10B to 
directly interface with many microprocessor and logic controll- 
ed systems. The output voltage range is to + 10V for 
unipolar mode, ± 5V for bipolar. A full scale output change 
settles to within 0.05% FSR in 5 /iS. 




ADC-833 6-bit A/D features video speed at low power 

The ADC-833 is a low-power, video-speed, 6-bit flash A/D 
manufactured with CMOS/SOS technology. The device is 
capable of digitizing an analog input signal at conversion rates 
up to 15MHz while its power consumption is only 200mW. 
The analog input voltage range is +2.5V to + 10V, and 
typical differential linearity error is only ± Vz LSB. Outputs are 
buffered three-state and include an overflow output which 
allows the user to cascade two units to achieve 7-bit resolu- 
tion. 




ADC-830 microprocessor compatible 8-bit A/D converter 

DATEL-INTERSIL's ADC-830 is a low-cost, monolithic 8-bit 
A/D converter designed to operate directly with the 8080A 
control bus via three-state outputs. The device appears as a 
memory location or I/O port to the microprocessor and thus 
does not require interfacing logic. Using the successive ap- 
proximation technique and a modified potentiometric resistor 
ladder, the ADC-830 achieves an 8-bit conversion in 100 /is 
with a maximum total adjusted error of only ± Vz LSB. Its 
combination of low cost, small size, and interface versatility 
mal^e the ADC-830 an ideal choice for many process control 
and instrumentation applications. 
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ADO5101 high speed, 8-bit A/D offers high temperature 
operation at iow cost 

The ADC-5101 is a high speed, adjustment-free, 8-bit A/D 
converter. Pin compatible with standard ADC-5101 converters, 
these devices offer high accuracy and high speed over the full 
military operating temperature range of -55°C to + 125°C. 
Designed for operation without external adjustment circuits, 
the ADC-5101 accomplishes an 8-bit conversion in only 900 
ns maximum. Models are available subjected to 100% screen- 
ing to MIL-STD-883 Class B. 



ADC-5210 series adjustment-free 12-bit A/D features high 
accuracy over miiitary temperature range 

The ADC-5210 series are high performance, 12-bit successive 
approximation A/D converters. Completely pin and function 
compatible with standard ADC-5210 devices, these models of- 
fer significantly improved high-temperature operation at lower 
cost. Full scale absolute accuracy error is a maximum of 
±0.05% FSR at +25''C and only ±0.2% FSR over the full 
military operating temperature range of -55°C to + 125°C; 
an improvement of 10 LSBs over the error specified on com- 
peting devices. MIL-STD-883 screening is available. 




ADC-84, 85, 87 new, industry standard military and 
industriai 12-bit A/D converters 

DATEL-INTERSIL's ADC-84, ADC-85, and ADC-87 series 
devices are high-performance, low-cost 10 and 12-bit suc- 
cessive approximation analog to digital converters. Direct 
replacements for industry standard APC-84/85/87 converters, 
these devices offer improved performance and reliability. Each 
converter is available in two performance grades; 12 bits of 
resolution at a maximum conversion speed of 10 /is, or 10 bits 
of resolution at a conversion speed of 6 ^ maximum. The 
ADC-87 is specified for operation over the full military 
operating temperature range of -55°C to + 125°C. Versions 
of this model are availabel screened to MIL-STD-883B. 




DAC-85, DAC-87 new, industry standard miiitary and 
industrial 12-bit D/A converter 

The DAC-85 and DAC-87 are DATEL-INTERSIL's new high- 
performance, 12-bit D/A converters. This comprehensive line 
of D/As allows a choice of voltage or current output models 
with either 12-bit binary or 3-digit BCD coding. The DAC-87 is 
specified for operation over the -55°C to + 125**C military 
temperature range, and is available with 100% screening in 
accordance with MIL-STD-883B. This family of units has been 
specifically designed to be pin and function compatible with 
industry standard DAC-85/87 converters while offering 
substantially improved performance. 
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Datel'Intersil 
delivers fast. . . 

Industry standard products . . . 

You can get delivery on data cxjnver- 
sion hybrids screened to MIL-STD- 
8838 class B from stock to six weeks. 
And we mean production quantities — 
not just samples — (of proprietary and 
second-source industry standard de 
vices). For example, the DAC-87 offers 
a full range of current or voltage out- 
put models with either binary or BCD 
coding. 

Built by the book. . . 

Fast turnaround on mil-spec and hi-rel 
hybrids is easier for us than for others 
because Datel-Intersil has one of the 
largest, most completely automated 
hybrid production facilities in the in- 
dustry And, our entire hybrid op)era- 
tion, including lot control, quality 
control, calibration control, manufac- 
turing and testing facilities has been 
designed to comply with MIL-M- 
38510. 

Proven in the field . . . 

Datel-lntersil delivers on performance. 
Our hybrids are proving their reliability 
in many of todays most demanding 
military applications — the F-18, F-16 
and XM-1 tank, to name just a few. 
And, if you hapF)en to need screen- 
ing beyond 883B class B, such as 
class S, we are ready to meet your re- 
quirements. 

To meet your needs . . . 

If you're fed up with trade-offs — in per- 
formance, delivery and price — come 
to Datel-Intersil. We're your dq^endable 
source for data conversion hybrids , . . 
made to the industry's highest quality 
and reliability standards . . . delivered 
when you need them ... at prices that 
make them the industry's best value. 



Want to know more? contact: 
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Hybrid military products 
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Datel-lntersil is a recognized industry leader in the design and 
manufacture of thin film hybrid data conversion products which 
meet the most demanding reliability requirements for military 
and aerospace applications per MIL-specifications. Datel- 
Intersil's data conversion products are currently used in a wide 
number of military and aerospace flight systems and in high reli- 
ability ground support and test systems. Datel-lntersil's modern 
120,000 square foot manufacturing facility in Mansfield, Massa- 
chusetts includes the most automated and advanced manufac- 
turing, test and calibration equipment available in the industry 
This capability, supported by a Quality Assurance Program with 
full emphasis on product quality assurance and reliability, pro- 
vides an experienced and reliable source for data converter prod- 
ucts to the screening and qualification requirements of Methods 
5004, 5005, and 5008 of MIL-STD-883B in compliance with MIL-M- 
38510 (specified by Datel-lntersil as "Q.L" devices). 



The Quality Assurance operation at Datel-lntersil monitors all 
areas of manufacturing and test, controls manufacturing and 
screening standards, maintains lot traceability procedures, and 
sets material standards to assure product quality All purchased 
and internally manufactured components are procured or manu- 
factured to precise specification control drawings. All compo- 
nents are 100% electrically tested and 100% visually inspected 
either by the vendors or internally within Datel-lntersil's facilities. 
Assembly and test processes and work stations are carefully 
monitored by Quality Assurance using fully documented proce- 
dures to guarantee high standards of workmanship and quality in 
all of Datel-lntersil's products. 

Datel-lntersil products with the suffix "Q.L." are fully screened In 
accordance with Methods 5004 and 5008 of MIL-STD-883B as 
amended by MIL-M-38510. The following list briefly summarizes 
Datel-lntersil's hybrid military products. 
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ANALOQ-TO-DIQITAL CONVERTERS 









CONVERSION 




OPERATING 




MODEL NO. 


RESOLUTION 


TIME 


LINEARITY 


TEMR RANGE (° 




ADC-HC12BMM 


12 bits 


300 /isec 


± Vz LSB 


-55 to -1-125 




AnC-Hni?BMM-OL 

rWJ\J Vt\^ I^DlVIIVl VjCI— 




0\J\J /Xoc(/ 


J. 1/. I QP 


— 00 lO +l^O 








9 fisec 


± 72 LOD 


— 00 TO + lUU 






19 hitQ 


o /XocC 


J. 1/, 1 en 


cc f— 1 inn 
— 00 lO -r 1 UU 




ADC-HX12BMM 


19 hitQ 




X /2 LOD 


— 00 lO -1- lUU 




ADC-HX12BMM-QL 


12 bits 


20 fisec 


± V2 LSB 


-55 to -1-100 






19 hitc 
\c. UllS 


8 nSBC 


J. 1/ 1 CD 
± 72 LOD 


— 00 to + 100 




ADC-H712BMM-OL 


19 hitQ 

Ic. UllO 


8 /xsec 


± 72 LOD 


cc 4^ I i r\A 

— 00 to + 100 


NEW 


ADC-ftT-IO 

ry\J\j Ol - IV/ 


in hitc 
lU UllO 


6 /xsec 


J. 1A 1 CD 
± 72 LOD 


cc , i oc 
— 00 10 1 ^0 


NEW 


ADC.87-10-OL 


in hitc 
lU UllO 


6 /isec 


± 72 LOD 


cc tn _l_ IOC 

— 00 to -1- 1 *:0 


NEW 


ADC-87-12 


12 bits 


10/xsec 


± V2 LSB 


-55 to ■H25 


NEW 


ADC-87-12-OI 


19 hitc 
1^ UllO 




J. 1/, 1 OR 
i 72 LOD 


cc ir\ _l_ IOC 

— 00 to -i- 1 ^0 




ADC-81'iMM 


R hitc 
O UllO 


fVu ns6C 


a. 1A 1 CD 
± 72 LOD 


cc fz-k _i_ iOC 

— 00 to + 




ADC-ai'iMM-OL 


R hitQ 

O UllO 


f\j\j ns6C 


■4- 1A 1 QP 
± 72 LOD 


cc in _L iOC 

— 00 to -t- 1« 




ADC-816MM 


in hitc 
lu UllO 


OUU llbc^o 


-•- 1A 1 QP 
± /2 LOD 


cc _i_ iOC 
— 00 to + 1^0 




ADC-816MM-QL 


10 bits 


800 nsec 


± Vi LSB 


-55 to -1-125 




ADC-817MM 


12 bits 


2 /isec 


± Vz LSB 


-55 to -H25 




ADC-817MM-QL 


12 bits 


2 /isec 


± Vz LSB 


-55 to -H25 




ADC-825MM 


8 bits 


1 (isec 


± Vz LSB 


-55 to -1-125 




ADC-825MM-QL 


8 bits 


1 usee 


± Vz LSB 


-55 to -H25 




ADC-826MM 


10 bits 


1.4 fisec 


± Vz LSB 


-55 to -H25 




ADC-826MM-QL 


10 bits 


1.4 fiSec 


± y2 LSB 


-55 to -1-125 




ADC-827MM 


12 bits 


3 ^sec 


± Vz LSB 


-55 to -t-125 




ADC-827MM'QL 


12 bits 


3 usee 


± V2 LSB 


-55 to -H25 


NEW 


ADC-5101H 


8 bits 


900 nsec 


± Vz LSB 


-55to-H25 


NEW 


ADC-5101H-QL 


8 bits 


900 nsec 


± Vz LSB 


-55to-H25 


NEW 


ADC-5210H 


12 bits 


13/isec 


± V2 LSB 


-55 to -I-125 


NEW 


ADC-5210H-QL 


12 bits 


13 fisec 


± V2 LSB 


-55 to ■♦-125 


NEW 


ADC-5211H 


12 bits 


13/xsec 


± y2 LSB 


-55 to -H25 


NEW 


ADC-5211H-QL 


12 bits 


13 usec 


± 1/2 LSB 


-55 to -H25 


NEW 


ADC-5212H 


12 bits 


13/isec 


± Vz LSB 


-55 to -H25 


NEW 


ADC-5212H-QL 


12 bits 


13 usee 


± V2 LSB 


-55 to -1-125 


NEW 


ADC-5213H 


12 bits 


13 usee 


± Vz LSB 


-55 to +125 


NEW 


ADC-5213H-QL 


12 bits 


13 usee 


± V2 LSB 


-55 to -»-125 


NEW 


ADC-5214H 


12 bits 


13 usee 


± Vz LSB 


-55 to -1-125 


NEW 


ADC-5214H-QL 


12 bits 


13 usee 


± Vz LSB 


-55 to -^125 


NEW 


ADC-5215H 


12 bits 


13/isec 


± V2 LSB 


-55 to -H25 


NEW 


ADC-5215H-QL 


12 bits 


13 usee 


± Vz LSB 


-55 to +125 


NEW 


ADC-5216H 


12 bits 


13 usee 


± y2 LSB 


-55 to +125 


NEW 


ADC-5216H-QL 


12 bits 


13 /isec 


± Vz LSB 


-55 to +125 
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Commercial and Industrial 
Products 



For less demanding commercial/industrial requirements, 
Datel-lntersil offers a comprehensive selection of high 
quality data acquisition products. Included are A/D and 
D/A Converters, Sample and Holds, Operational and Instru- 
mentation Amplifiers and Data Acquisition Subsystems. 

Advanced manufacturing techniques, measurement and 
test equipment, combined with definitive quality as- 
surancy procedures guarantee that all of DateMntersil's 
products meet or exceed the most exacting standards of 
workmanship. The following list briefly summarizes the 
commercial and industrial products offered by Datel- 
lntersil. 




ANALOG TO DIGITAL CONVERTERS 









CONVERSION 




OPERATING 




MODEL NO. 


RESOLUTION 


TIME 


LINEARITY 


TEMR RANGE (0 




ADC-EK8B 


8 bits 


1.8 msec 


± V2 LSB 


to + 70 






10 bits 


6 msGC 




— <:0 to + OD 




ADC-EK12B 


12 bits 


24 msec 


± V2 LSB 


- 25 to + 85 




ADC-ET8BC 


_ 8 bits 


1.8 msec 


± V2 LSB 


to +70 




ADC-ET8BM 


8 bits 


1.8 msec 


± V2 LSB 


-55 to -H25 




ADC-ET10BC 


10 bits 


6 msec 


± Vz LSB 


to -1- 70 




AUU-b 1 lUbM 


10 bits 


6 msec 


± Vz LSB 


— 55 to + 125 




ADC-ET12BC 


12 bits 


24 msec 


± Vz LSB 


to -t- 70 




ADC-ET12BR 


12 bits 


24 msec 


± Vz LSB 


- 25 to -1- 85 




ADC-ET12BM 


12 bits 


24 msec 


± Vz LSB 


-55 to -H25 




ADC-HC12BMC 


12 bits 


300/xsec 


± Vz LSB 


to +70 




ADC-HC12BMR 


12 bits 


300 fxsec 


± Vz LSB 


- 25 to -t- 85 




ADC-HS12BMC 


. 12 bits 


9 ixsec 


± Vz LSB 


^0 +70 




ADC-HS12BMR 


12 bits 


9 fisec 


± Vz LSB 


-25 to +85 




ADC-HU3BMC 


3 bits 


20 nsec 


0.1% of FSR 


to + 70 




ADC-HU3BMR 


3 bits 


20 nsec 


0.1% of FSR 


- 25 to + 85 




ADC-HU3BMM 


3 bits 


20 nsec 


0.1% of FSR 


-55 to +125 




ADC-HX12BGC 


12 bits 


20 usec 


± Vz LSB 


to + 70 




ADC-HX12BMC 


12 bits 


20 Aisec 


± Vz LSB 


to +70 




ADC-HX12BMR 


12 bits 


20 /xsec 


± Vz LSB 


- 25 to + 85 




ADC-HZ12BGC 


12 bits 


8 /tsec 


± Vz LSB 


to + 70 




ADC-HZ12BMC 


12 bits 


8 /xsec 


± Vz LSB 


to + 70 




ADC-HZ12BMR 


12 bits 


8 fisec 


± Vz LSB 


- 25 to + 85 




ADC-MC8BC 


8 bits 


500 usec 


± Vz LSB 


to +70 




ADC-MC8BM 


8 bits 


500 fisec 


± Vz LSB 


-55 to +125 


NEW 


ADC-84-10 


10 bits 


6/iSec 


± Vz LSB 


to +70 


NEW 


ADC-84-12 


12 bits 


10 fisec 


± Vz LSB 


to +70 


NEW 


ADC-85C-10 


10 bits 


6 fisec 


± Vz LSB 


to + 70 


NEW 


ADC-85C-12 


12 bits 


10 /isec 


± Vz LSB 


to +70 


NEW 


ADC-85-10 


10 bits 


6/isec 


± Vz LSB 


- 25 to + 85 


NEW 


ADC-85-12 


12 bits 


10/isec 


± Vz LSB 


- 25 to + 85 




ADC-815MC 


8 bits 


700 nsec 


± Vz LSB 


Oto +70 




ADC-815MR 


8 bits 


700 nsec 


± Vz LSB 


- 25 to + 85 




ADC-816MC 


10 bits 


800 nsec 


± Vz LSB 


to + 70 




ADC-816MR 


10 bits 


800 nsec 


'±Vz LSB 


-25 to +85 




ADC-817MC 


12 bits 


2 /xsec 


± Vz LSB 


to +70 




ADC-817MR 


12 bits 


2 fisec 


± Vz LSB 


- 25 to + 85 




ADC-825MC 


8 bits 


1 fisec 


± Vz LSB 


to +70 




ADC-825MR 


8 bits 


1 lisec 


± Vz LSB 


- 25 to + 85 




ADC-826MC 


10 bits 


1.4 pisec 


± Vz LSB 


to +70 
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DIQITAL-TO-ANALOQ CONVERTERS 



NEW 
NEW 

NEW 
NEW 







OUTPUT 




OPERATING 


MODEL NO. 


RESOLUTION 


SETTLING 


LINEARITY 


TEMP. RANGE («C) 






TIME 




DAC-HA10BM 


10 bits 


1.3/iSec 


± V2 LSB 


-55 to +125 


DAC-HA10BMQL 


10 bits 


1.3 usee 


± Vz LSB 


-55 to +125 


DAC-HA12BM 


12 bits 


5 ;tsec 


± Vi LSB 


-55 to +125 


DAC-HA12BMQL 


12 bits 


5 /isec 


± Vz LSB 


-55 to +125 


DAC-HA14BM 


14 bits 


7 fisec 


±1 LSB 


-55 to +125 


DAC-HA14BM-QL 


14 bits 


7 usee 


±1 LSB 


-55 to +125 


DAC-HF8BMM 


8 bits 


25 nsec 


± Vz LSB 


-55 to +125 


DAC-HF8BMM-QL 


8 bits 


25 nsec 


± Vi LSB 


-55 to +125 


DAC-HF10BMM 


10 bits 


25 nsec 


± V2 LSB 


-55 to +125 


DAC-HF10BMM-QL 


10 bits 


25 nsec 


± Vz LSB 


-55 to +125 


DAC-HF12BMM 


12 bits 


50 nsec 


± Vz LSB 


-55 to +125 


DAC-HF12BMM-QL 


12 bits 


50 nsec 


± Vz LSB 


-55 to +125 


DAC-HK12BMM 


12 bits 


3 fisec 


± Vz LSB 


-55 to +125 


DAC-HK12BMM-QL 


12 bits 


3 /xsec 


± Vz LSB 


-5510+125 


DAC-HP16BMM 


16 bits 


15 /isec 


±2 LSB 


-55 to +125 


DAC-HP16BMM-QL 


16 bits 


15 (tsec 


±2 LSB 


-55 to +125 


DAC-HZ12BMM 


12 bits 


3 /xsec 


± Vz LSB 


-55 to +125 


DAC-HZ12BMM-QL 


12 bits 


3 usec 


± Vz LSB 


-55 to +125 


DAC-87-CBI-I 


12 bits 


300 nsec 


± Vz LSB 


-55 to +125 


DAC-87-CBI-I-QL 


12 bits 


300 nsec 


± Vz LSB 


-55 to +125 


DAC-87-CBI-V 


12 bits 


3 ^lsec 


± Vz LSB 


-55 to +125 


DAC-87-CBI-V-QL 


12 bits 


3 ixsec 


± Vz LSB 


-55 to +125 



SAMPLE-HOLD AMPLIFIERS 



MODEL NO. 

SHM-6MM 
SHM-6MM-QL 
SHM-HUMM 
SHM-HUMM-QL 



ACCURACY 

0.01 % 
0.01% 
0.1% 
0.1% 



ACQUISITION 
TIME 

1 fiSec 
1 fisec 
25 nsec 
25 nsec 



HOLD MODE 
DROOP 

10/iV//xsec 
10/xV//iSec 
50/x\///isec 

50/iV/;iSeC 



OPERATING 
TEMR RANGE (*»C) 

- 55 to + 1p5 
-55 to +125 
-55 to +125 
-55 to +125 



OPERATIONAL AMPLIFIERS 

INPUT GAIN OPERATING 

MODEL NO. OFFSET VOLTAGE BANDWIDTH OUTPUT TEMP. RANGE (»C) 

AM-500MM 3mV 130 MHz ± 10V @ 50 mA -55 to +125 

AM-500MM-QL 3 mV 130 MHz ± 10V @ 50 mA -55 to +125 



DIGITALLY PROGRAMMABLE INSTRUMENTATION AMPLIFIERS 

OPERATING 

MODEL NO. GAIN RANGE SETTLING TIME OUTPUT TEMR RANGE (°C) 

NEW AM-542MM 1 to 1024 150,xsec ± 10.5V @ 5 mA -55 to +125 

NEW AM-542MM-QL 1 to 1024 150/xsec ± 10.5V @ 5 mA -55 to +125 



DATA ACQUISITION SUBSYSTEMS 



MODEL NO. 

HDAS-8MM 
HDAS-8MM-QL 
HDAS-16MM 
HDAS-16MM-QL 



RESOLUTION INPUT CHANNELS 



12 bits 
12 bits 
12 bits 
12 bits 



8 Differential 
8 Differential 
16 Single-Ended 
16 Single-Ended 



THROUGHPUT 
RATE 

50 kHz 
50 kHz 
50 kHz 
50 kHz 



OPERATING 
TEMR RANGE ("C) 

-55 to +125 
-55 to +125 
-55 to +125 
-55 to +125 
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ANALOG TO DIGITAL CONVERTERS 









CONVERSION 




OPERATING 




MODEL NO. 


RESOLUTION 


TIME 


LINEARITY 


TEMP. RANGE (**( 




ADC-826MR 


10 bits 


1.4 fisec 


± V2 LSB 


-25 to +85 




ADC-827MC 


12 bits 


3 usec 


± Vi LSB 


Oto +70 




ADC-827MR 


12 bits 


3 /isec 


± V2 LSB 


- 25 to +85 


NEW 


ADC-830C 


8 bits 


100 /xsec 


± Vz LSB 


Oto +70 


NEW 


ADC-833R 


6 bits 


66 nsec 


± Vi LSB 


-25 to +85 




ADC-856C 


10 bits 


l/iSec/LSB 


± Vi LSB 


Oto +70 




ADC-856M 


10 bits 


1/xsec/LSB 


± y2 LSB 


-55 to +125 


NEW 


ADC-5101 


8 bits 


900 nsec 


± Vi LSB 


Oto +70 


NEW 


ADC-5101E 


8 bits 


900 nsec 


± Vi LSB 


-25 to +85 


NEW 


ADC-5210 


12 bits 


13 ftsec 


± Vi LSB 


Oto +70 


NEW 


ADC-5210E 


12 bits 


^3^lsec 


± Vz LSB 


-25 to +85 


NEW 


ADC-5211 


12 bits 


13 usee 


± Vi LSB 


Oto +70 


NEW 


ADC-5211E 


12 bits 


13 /isec 


± LSB 


- 25 to +85 


NEW 


ADC-5212 


12 bits 


13 /xsec 


± Vz LSB 


Oto +70 


NEW 


ADC-5212E 


12 bits 


13;isec 


± V2 LSB 


- 25 to +85 


NEW 


ADC-5213 


12 bits 


13 usec 


± Vi LSB 


to + 70 


NEW 


ADC-5213E 


12 bits 


13 fisec 


± Vi LSB 


-25 to +85 


NEW 


ADC-5214 


12 bits 


13 ^sec 


± Vj LSB 


Oto +70 


NEW 




10 hitc 
1^ UllS . 


13 ^sec 


-t- V-> 1 

X /2 L.OD 


_ OK to 4- fl.S 


NEW 


ADC-5215 


12 bits 


13 /isec 


± V2 LSB 


Oto +70 


NEW 


ADC-5215E 


12 bits 


13/iSec 


± V2 LSB 


- 25 to + 85 


NEW 


ADC-5216 


12 bits 


13 /isec 


± V2 LSB 


Oto +70 


NEW 


A r\r* co-i 


12 bits 


13/iSec 


± V2 LSB 


0*» ir\ J. 






DIGITAL TO ANALOG CONVERTERS 










OUTPUT SETTLING 




OPERATING 




MODEL NO. 


RESOLUTION 


TIME 


LINEARITY 


TEMR RANGE (»( 




DAC-HA10BC 


10 bits 


1 .3 fxsec 


■t. 1A 1 CO 
± /2 Lots 


to + 70 




DAC-HA10BR 


10 bits 


1 .3 ^sec 


-b 1/« 1 CP 
Z 72 Lots 


-25 to +85 




DAC-HA12BC 


12 bits 


5 /xsec 


.^1/. t CD 
± 72 Loo 


Oto +70 




DAC-HA12BR 


12 bits 


5/iSec 


+ 72 LSB 


-25 to +85 




DAC-HA14BC 


14 bits 


7 /tsec 


± Vi LSB 


Oto +70 




DAC-HA14BR 


14 bits 


7 fxsec 


± 72 LOD 


-25 to +85 




DAC-HF8BMC 


8 bits 


25 nsec 


± 72 LoD 


Oto +70 




DAC-HF8BMR 


8 bits 


25 nsec 


_i_ 1/ 1 CD 
± 72 LoD 


- 25 to + 85 




DAC-HF10BMC 


10 bits 




± V2 LSB 


Oto +70 




DAC-HF10BMR 


10 bits 


25 nsec 


± Vz LSB 


- 25 to + 85 




DAC-HF12BMC 


12 bits 


50 nsec 


± y2 LSB 


Oto +70 




DAC-HF12BMR 


12 bits 


50 nsec 


± V2 LSB 


-25 to +85 




DAC-HK12BGC 


12 bits 


3 /xsec 


A V2 LSB 


Oto +70 




DAC-HK12BMC 


12 bits 


3 fisec 


± V2 LSB 


Oto +70 




DAC-HK12BMR 


12 bits 


3 usec 


± V2 LSB 


-25 to +85 




DAC-HP16BGC 


16 bits 


15/isec 


± V2 LSB 


Oto +70 




DAC-HP16BMC 


16 bits 


15 /xsec 


± Vz LSB 


Oto +70 




DAC-HP16BMR 


16 bits 


15 fisec 


± 72 LSB 


-25 to +85 




DAC-HZ12BGC 


12 bits 


3/iSec 


± V2 LSB 


to +70 




DAC-HZ12BMC 


12 bits 


3/iSec 


± Vz LSB 


Oto +70 




DAC-HZ12BMR 


12 bits 


3/xsec 


± ^/i LSB 


-25 to +85 




DAC-IC8BC 


8 bits 


300 nsec 


± Vz LSB 


Oto +70 




DAC-IC8BM 


8 bits 


300 nsec 


± V2 LSB 


-55 to +125 




DAC-IC10BC 


10 bits 


250 nsec 


±1 LSB 


Oto +70 




DAC-IC10B 


10 bits 


250 nsec 


± Vz LSB 


Oto +70 




DAC-IC10BM 


10 bits 


250 nsec 


± Vz LSB 


-55 to +125 




DAC-UP8BC 


8 bits 


2fisec 


± Vz LSB 


Oto +70 




DAC-UP8BM 


8 bits 


2 fisec 


± y2 LSB 


-55 to +125 


NEW 


DAC-UP10BC 


10 bits 


5 usee 


± Vz LSB 


Oto +70 




DAC-08BC 


8 bits 


2 usee 


± y2 LSB 


Oto +70 




DAC-08BM 


8 bits 


2 Atsec 


± Vz LSB 


-55 to +125 


NEW 


DAC-85C-CBI-I 


12 bits 


300 nsec 


± Vz LSB 


Oto +70 


NEW 


DAC-85C-CBI-V 


12 bits 


Zfisec 


±y2 LSB 


Oto +70 


NEW 


DAC-85-CBI-I 


12 bits 


300 nsec 


± Vz LSB 


-25 to +85 


NEW 


DAC-85-CBI-V 


12 bits 


3 usee 


± V2 LSB 


-25 to +85 


NEW 


DAC-562C 


12 bits 


400 nsec 


± Vz LSB 


to + 70 


NEW 


DAC-562M 


12 bits 


400 nsec 


± V2 LSB 


-55 to +125 


NEW 


DAC-608 


8 bits 


1 pisee 


± V2 LSB 


to + 70 


NEW 


DAC-610 


10 bits 


500 nsec 


± Vz LSB 


to + 70 


NEW 


DAC-612 


12 bits 


1 usee 


± V2 LSB 


-25 to +85 
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SAMPLE-HOLD AMPLIFIERS 







APmilQITIOM 




OPPRATINfi 


MrtrtPi MO 




TIMP 
1 llmC 


DROOP 


TPMP RANAP/^O 


SHM-IC-1 


0.01% 




50/xV/msec 


OtO +70 


onM-IO-lM 


U.U 1 vo 


5 fiSQC 


50/iV/msec 


EC tn J. 1 0K 


CUM 1 M O 


U.Ul vo 


6 ^S6C 


<fuu/^ v/mscc 


n tn J. 7n 
U lO + lU 


CUM 1 M OM 


o m OA 

U.U 1 /o 


6 liSGC 


luu/iV/mscc 


OO lO + 1 fcO 


CUIkil Ul 


n 1 0/ 
U. 1 /o 


25 ns6C 


50/xV//xSec 


U lO + lU 


SHM-HUMR 


0.1% 


25 nsec 


50/tVVsec 


-25 to +85 


SHM-6MC 


0.01 % 


1 f*sec 


lO/iVZ/iSec 


to + 70 


SHM-6MR 


0.01% 


1 /xsec 


10/iV//iSec 


- 25 to + 85 


SHM-7MC 


0.1% 


40 nsec 


lOOmV/msec 


to + 70 


SHM-7MR 


0.1% 


40 nsec 


lOOmV/msec 


-25 to +85 







ANALOG MULTIPLEXERS 








INPUT 




ACCESS 




CHANNEL 


OPERATING 


MODEL NO. 


CHANNELS 




TIME 


ON RESISTANCE 


TEMP. RANGE (°i 


MV-808 


8 Single-Ended 




350 nsec 






to + 70 


MV-808M 


8 Single-Ended 








250n 


-55 to +125 


MV-1606 


16 Single-Ended 




300 nsec 




270fi 


to + 70 


MV-1606M 


16 Single-Ended 




'^00 n<ipr 




270n 


-55 to +125 


MVD-409 


4 Differential 




350 nsec 




^ouw 


to + 70 


MVD-409M 


4 Differential 




350 nsec 




250Q 


-55 to +125 


MVD-807 


8 Differential 




inn neon 




270n 


to +70 


MVD-807M 


8 Differential 




300 nsec 




2700 


-55 to +125 


MX-808 


8 Single-Ended 




500 nsec 




1.5 kn 


to + 70 


MX-808M 


8 Single-Ended 




500 nsec 




1.5 kn 


-55 to +125 


MX-818C 


8 Single Ended or 




125 nsec 




750n 


n tn- A. 7n 

U lO "T #u 




4 Differential 












MX-818M 


8 Single-Ended or 




125 nsec 




750n 


OD lU -r 1 ^O 




4 Differential 












MX-1606 


16 Single-Ended 




500 nsec 




1.5 kfi 


U lO -1- f u 


MX-1606M 


16 Single-Ended 




500 nsec 




1.5 kn 


— OO lO T l£0 


MX-1616C 


16 Single-Ended or 




150 nsec 




750n 


n in _i_ 7n 
U TO + f u 




8 Differential 












MX-1616M 


16 Single-Ended or 




150 nsec 




750n 


— 00 10 + 1^0 




8 Differential 










MXD-409 


4 Dir rrential 




500 nsec 




1.5 kn 


n in _l_ 7rt 

U lO + f u 


MXD-409M 


4 Differential 




500 nsec 




1.5 kn 


— 00 lO + 1 <£0 


MXD-807 


8 Differential 




500 nsec 




1.5 kn 


C\ in J. 7n 
U 10 + lU 


MXD-807M 


8 Differential 




500 nsec 




1.5 kn 


CC in _i_ IOC 
— OO lO -r ItO 






OPERATIONAL AMPLIFIERS 








INPUT OFFSET 










OPERATING 


MODEL NO. 


VOLTAGE GAIN BANDWIDTH 


OUTPUT 


TEMR RANGE ("O 


AM-410-2C 


1.5 mV 


18 MHz 




±11V (g 


) 8 mA 


Oto +70 


AM-410-2M 


1 mV 


18 MHz 




±12V @ 


) 10 mA 


-55 to +125 


AM-411-2C 


1.5 mV 


50 MHz 




±11V (g 


» 8 mA 


to + 70 


AM-411-2M 


1 mV 


60 MHz 




+ 12V (g 


) 10 mA 


-55 to +125 


AM-427-A 


100 ,xV 


5 MHz 




± 11.5V 


@ 5.75 mA 


- 25 to + 85 


AM-427-B 


25 tiW 


5 MHz 




±12V (g 


) 6 mA 


- 25 to + 85 


AM-427-M 


100 /iV 


5 MHz 




+ 11.5V 


@ 5.75 mA 


-55 to +125 


AM-430A 


75 /xV 


2.5 MHz 




±10V (g 


) 25 mA 


to +70 


AM-430B 


25 mV 


2.5 MHz 




±10V @ 


) 25 mA 


to +70 


AM-430M 


75 


2.5 MHz 




±10V s 


) 25 mA 


-55 to +125 


AM-450-2 


8mV 


12 MHz 




±10V @ 


) 10 mA 


to + 70 


AM-450-2M 


8 mV 


12 MHz 




±10V (g 


) 10 mA 


-55 to +125 


AM-452-2 


5 mV 


20 MHz 




±10V @ 


) 10 mA 


Oto +70 


AM-452-2M 


5mV 


20 MHz 




±10V (g 


} 10 mA 


-55 to +125 


AM-453-2 


4 mV 


10 MHz 




±12V (g 


) 20 mA 


to +70 


AM-453-2M 


4nnV 


10 MHz 




±12V (g 


) 20 mA 


-55 to +125 


AM-460-2 


5mV 


12 MHz 




±10V (g 


) 10 mA 


to + 70 


AM-460-2M 


5 mV 


12 MHz 




±10V (g 


) 10 mA 


-55 to +125 


AM-462-2 


3mV 


100 MHz 




±10V (g 


) 10 mA 


to +70 


AM-462-2M 


3mV 


100 MHz 




±10V (g 


) 10 mA 


-55 to +125 


AM-464-2 


6mV 


4 MHz 




±35V (g 


) 10 mA 


Oto +70 
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OPERATIONAL AMPLIFIERS 



MODEL NO. 



INPUT OFFSET 
VOLTAGE 



GAIN BANDWIDTH 



OUTPUT 



OPERATING 
TEMP. RANGE (^C) 



AM-464-2M 


4 mV 


4 MHz 


±35V a 


5 12 mA 


-55 to +125 


AM-470-2C 


5mV 


1 MHz 


±12V (J 


|) 10 mA 


Oto +70 


AM-470-2M 


3mV 


1 MHz 


±12V a 


|) 10 mA 


-55 to +125 


AM-490-2A 


20 /iV 


3 MHz 


±12V i 


i 10 mA 


to + 70 


AM-490-2B 


20 /iV 


3 MHz 


±12V a 


i 10 mA 


to +70 


AM-490-2C 


20 


3 MHz 


±i2v a 


J 10 mA 


Oto +70 


AM-490-2M 


20 fiV 


3 MHz 


±12V (? 


i 10 mA 


-55 to +125 


AM-500GC 


3mV 


130 MHz 


±iov a 


^ 50 mA 


to + 70 


AM-500MC 


3mV 


130 MHz 


±iov a 


^ 50 mA 


Oto +70 


AM-500MR 


3mV 


130 MHz 


±10V (? 


i 50 mA 


- 25 to + 85 



MODEL NO. 

AM-542MC 
AM-542MR 
AM-543MC 
AM-543MR 



DIGITALLY PROGRAMMABLE INSTRUMENTATION AMPLIFIERS 

SETTLING 

GAIN RANGE TIME OUTPUT 



1 to 1024 
1 to 1024 
1 to 128 
1 to 128 



150 ^isec 
150 /xsec 
6 usec 
6 usec 



± 10.5V @ 5 mA 
± 10.5V @ 5 mA 
±11V @ 1 mA 
±11V @ 1 mA 



OPERATING 
TEMR RANGE ("C) 

to + 70 

- 25 to + 85 

to + 70 

- 25 to + 85 



(0 
lb- 
CD 
•*-> 

C 
I 

CD 

■4— ' 

CO 

o 



MODEL NO. 

DAS-952R 

HDAS-8MC 

HDAS-8MR 

HDAS-16MC 

HDAS-16MR 



DATA ACQUISITION SUBSYSTEMS 

RESOLUTION INPUT CHANNELS 



8 bits 
12 bits 
12 bits 
12 bits 
12 bits 



16 Single-Ended 
8 Differential 
8 Differential 
16 Differential 
16 Differential 



THROUGHPUT 
RATE 



17 kHz 
50 kHz 
50 kHz 
50 kHz 
50 kHz 



OPERATING 
TEMR RANGE CO 

- 25 to + 85 

to + 70 

- 25 to + 85 

to + 70 
-25 to +85 



VOLTAGE TO FREQUENCY CONVERTERS 

OUTPUT GAIN OPERATING 

MODEL NO. LINEARITY RANGE TEMPCO TEMR RANGE ("C) 

VFQ-1C 0.05% 10 kHz to 100 kHz 40 ppm/°C Oto +70 

VFQ-1R 0.05% 10 kHz to 100 kHz 40 ppm/°C -25 to +85 

VFQ-2C 0.01 % 10 kHz to 100 kHz 40 ppm/°C to + 70 

VFQ-3C 0.25% 10 kHz to 100 kHz 40 ppm/°C to +70 



ACTIVE FILTERS 

FREQUENCY Fo OPERATING 

MODEL NO. RANGE ACCURACY RANGE TEMR RANGE («»C) 

FLT-U2 0.001 Hz to 200 kHz ± 5% 0.1 to 1000 to + 70 

NEW FLT-U2-M 0.001 Hz to 200 kHz ±5% 0.1 to 1000 -55 to +125 
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HI-200 

Dual SPST CMOS Analog Switch 



FEATURES 



DESCRIPTION 



ANALOG VOLTAGE RANGE 
ANALOG CURRENT RANGE 
TURN-ON TIME 
LOW Ron 

LOW POWER DISSIPATION 
TTL/CMOS COMPATIBLE 



+15V 
80mA 
240ns 

15mW 



APPLICATIONS 



• HIGH FREQUENCY ANALOG SWITCHING 

• SAMPLE AND HOLD CIRCUITS 

• DIGITAL FILTERS 

• OP AMP GAIN SWITCHING NETWORKS 



HI-200 Is a monolithic device comprising two independently 
selectable SPST switches which feature fast switching speeds 
(290ns) combined with low power dissipation (ISmWat 250C). 
Each switch provides low "ON" resistance operation for input 
signal voltages up to the supply rails and for signal currents 
up to 80mA. Employing Dielectric Isolation and CMOS process- 
ing, HI-200 operates without any applications problems in- 
duced by latch-up or SCR mode phenomena. 

All devices provide break-before-make switching and are TTL 
and CMOS compatible for maximum application versatility. 
HI-200 is an ideal component for use in high frequency analog 
switching. Typical applications include signal path switching, 
sample and hold circuit, digital filterS/and op amp gain switching 
networks. 

HI-200 is available in DIP and metal (TO-100) cans. H 1-200-2 
is specified from -550C to +1250C while H 1-200-5 operates 
from OOC to +750C. HI-200 is functionally and pin compatible 
with other available "200 series" switches. 



PINOUT 



FUNCTIONAL DIAGRAM 



Section 1 1 for Packaging 




IN 2 — ■5-cx' Oj|0 Ip-iO — IN 1 
OUT 2 — -6 " 9 — OUT 1 



— vref 




vref 



AiO 



SWITCH OPEN 
FOR LOGIC HIGH 



-O 'N1 



OUT 2 



A2O — 



[> 



OUT 1 



-O IN 2 



-O OUT 2 
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ABSOLUTE MAXIIViUIVl RATINGS 








Supply Voltage 


44V (±22) 


Total Power Dissipation* 


450mW 


Vref to Ground 


+20V,-5V 


Operating Temperature 




Digital Input Voltags: 


+vSupply +4V 


ui onn 
nl-zUU-^ 


-bo"U to + 1 Zb"L 




-VSupply -4V 


H 1-200-4 


-20OC to +850C 


MlldlUg IlipUl VUlldyt; \Ulit; OWIlLli/ 


+\/o 1 +9 n\/ 
^VSupply +^.uv 


n i-zuu-o 


nor tn +7iiOP 




-VSupply -2.0V 


, Storage Temperature 


-65OCto+150oC 






*Derate 6mW/0C Above Ta = 


750c 



SPECIFICATIONS 



33 



ELECTRICAL CHARACTERISTICS 

Unless Otherwise Specified 

Supplies = +15V, -15V; Vref " Open; VAH(Logic Level High) =2.4V VAL(Logic Level Low) = +0.8V 
For Test Conditions, consult Performance Characteristics 

HI -200-2 HI -200-5 









-55°C to+125°C 


0°C to +75OC 






PARAMETER 


TEMP. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


ANALOG SWITCH CHARACTEHIb 1 IL5> 


















Vs, Analog Signal Range 


Full 


- 10 




J. 1 c 
+ 10 


1 c 
- ID 




+ 10 


V 


RqN, On Resistance (Note 1) 


Full 




55 
80 


70 
100 




55 
72 


80 
100 


n 


'S(OFF)' l^iput Leakage Current 
(Note 6) 


+250C 

Full 




1 

100 


500 




1 

10 


500 


nA 
nA 


'□(OFF). Output Leakage Current 
(Note 6) 


+25°C 
Full 




1 

100 


500 




1 

10 


500 


nA 
nA 


'O(ON)' Leakage Current (Note 6) 


+25°C 
run 




.02 
6 


500 




.02 
6 


500 


nA 

nA 


DIGITAL INPUT CHARACTERISTICS 


















VaL. '"P"t Low Threshold 
VaH> Input High Threshold 


Full 
Full 


2.4 




0.8 


2.4 




0.8 


v 

V 


Ia, Input Leakage Current (High or Low) (Note 2) 


Full 






1.0 






1.0 


^A 


SWITCHING CHARACTERISTICS 


















tOPEN' Break - Before Make Delay (Note 3) 


+25°C 




60 






60 




ns 


tgn, Switch on Time 


+25°C 




240 


500 




240 




ns 


tpff, Switch off Time 


+25OC 




330 


500 




500 




ns 


"Off Isolation" (Note 4) 


+25°C 




70 






70 




dB 


(OFF). Input Switch Capacitance 


+25°C 




5.5 






5.5 




pF 


Cd (OFF). 




+25°C 




5.5 






5.5 




pF 


Cd(ON), 


Output Switch Capacitance 


+25°C 




11 






11 




pF 


Ca. Digital Input Capacitance 


+25°C 




5 






5 




pF 


Cos (OFF). Drain-To-Source Capacitance 


+25°C 




0.5 






0.5 




pF 


POWER REQUIREMENTS (Note 5) 


+25°C 




15 






15 




mW 


Pq, Power Dissipation 
I"*", Current 
r, Current 


Full 
+25°C 

Full 
+25°C 

Full 




0.5 
0.5 


60 
2.0 
2.0 




0.5 
0.5 


60 
2.0 
2.0 


mW 

mA 
mA 
mA 
mA 


NOTES: 


2. Digital Inputs Are MOS Gates - Typical Leakage is 


f = 


= +5V, R 
lOOkHz 


L - IKfl, Cl = lOpF, Vg - 3VRMS, 



Less Than 1 nA 



3. Vah=40V 



5. = +3V or = OV For Both Switches 

6. Refer to leakage current measurement diagram 
on page (3-8) 

Note: HI-200-4 has same specifications as HI-200-5 over the temperature range -20°C to +850C. 
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HI-201 



Quad SPST CMOS 
Analog Switch 



FEA TUBES 



DESCRIPTION 



o 

3 
T3 
C 

o 
o 

E 

(D 
CO 
w 

*^ 

CO 

X 



ANALOG VOLTAGE RANGE 


+15V 


ANALOG CURRENT RANGE 


80mA 


TURN-ON TIME 


185ns 


LOW Ron 


5512 


LOW POWER DISSIPATION 


15mW 


TTL/CMOS COMPATIBLE 





APPLICATIONS 



• HIGH FREQUENCY ANALOG SWITCHING 

• SAMPLE AND HOLD CIRCUITS 

• DIGITAL FILTERS 

• OP AMP GAIN SWITCHING NETWORKS 



HI-201 is a monolithic device comprising four independently 
selectable SPST switches which feature fast switching speeds 
(185ns) combined with low power dissipation (15mW at 25°C). 
Each switch provides low "ON" resistance operation for input 
signal voltages up to the supply rails and for signal currents up 
to 80mA. Employing Dielectric Isolation and CMOS processing, 
HI-201 operates without any applications problems induced 
by latch-up or SCR-mode phenomena. 

Ail devices provide break-before-make switching and are TTL 
and CMOS compatible for maximum application versatility. 
HI-201 is an ideal component for use in high frequency analog 
switching. Typical applications include signal path switching, 
sample and hold circuit, digital filters,and op amp gain switching 
networks. 



HI-201 is available in a 16 lead dual-in-line package. HI-201-2 
is specified from -550C to +1250C while HI-201-5 operates 
from O^C to +750C. HI-201 is functionally and pin compatible 
with other available "200 series" switches. 



PIN OUT 



FUNCTIONAL DIAGRAM 



Section 1 1 for Packaging 



Top View 



0UT1 2- 
IN 1 3- 



V- 4 — 

GND 5 — 

IN 4 6 

0UT4 7 



|-0>|-16 A2 

15 OUT 2 
14 IN 2 



— o 1 <i^^o— — 



A4 8 {>-! '^Cj- — 9 A3 



TYPICAL SWITCH 



— 13 V+ 

-12 Vref 

11 IN3 

10 OUTS 




SWITCH OPEN 
FOR LOGIC HIGH 



2626 



© IC MASTER 1983 



AR<;r)LUTE MAXIMUM RATING*? 






Supply Voltage Between Pins 4 and 13 


44V (+22) 


Total Power Dissipation* 750mW 


VreF to Ground 


+20V,-5V 


Operating Temperature 


Digital Input Voltage: 


VCiinnlw(+) +4V 

' ouppiy < ' ^ • 


HI-201-2 -550c to+125oC 




VSupply(-) -4V 


HI-201-4 -20OCto+85OC 


Analog Input Voltage (One Switch) 


+VSunnlv +2.0V 


HI-201-5 0OCto+75OC 




-VSupply -2.0V 


Storage Temperature -650C to +1 50^0 






♦Derate 8mW/0C Above Ta = +750C 


ELECTRICAL CHARACTERISTICS 






Unless Otherwise Specified 






Supplies = +15V, -15V; Vp^p = Open; V/^^ 


(Logic Level High) = 


2.4V V^L 'Logic Level Low) = +0.8V 



SPECIFICATIONS 



8Q 



For Test Conditions, consult Performance Characteristics 









HI-201-2 




HI-201-5 


»» 










-03 


0Ct0+1250C 


u 


L. to + / a 


C 






PARAMETER 


TEMP. 


•MIN. 


TYP. 


MAX. 


WIN. 


TYP. 


MAX. 


UNITS 


ANALOG SWITCH CHARACTERISTICS 
V3, Analog Signal Range 


Full 


-15 




+ 15 


-15 




+ 15 


V 


Ron. 0" Resistance (Note 1) 


+25OC 
Full 




55 
80 


70 
too 




55 

75 


80 
100 


n 


'S(OFF). Off Input Leakage Current 
(Note 6) 


+25°C 
Full 




2 


500 




2 


250 


nA 
nA 


'D(0FF)> Off Output Leakage Current 
(Note 6) 


+25OC 
Full 




2 


500 




2 


250 


nA 
nA 


'd(ON)' Leakage Current (Note 6) 


+25°C 
Full 




2 


500 




2 


250 


nA 
nA 


DIGITAL INPUT CHARACTERISTICS 
V/\L, Input Low Threshold 
V/\H, Input High Threshold 


Full 
run 






0.8 






0.8 


V 
V 


l/\, Input Leakage Current (High or Low) (Note 2) 


Full 






1.0 






1.0 




SWITCHING CHARACTERISTICS 


















tQPEN' Break - Before Make Delay (Note 3) 


+25°C 




30 






30 




ns 


ton , Switch ON Time 


+25OC 




185 


500 




185 




ns 


toff , Switch OFF Time 


+25OC 




220 


500 




220 




ns 


"Off Isolation" (Note 4) 


+25OC 




80 






80 




dB 


^S (OFF). Input Switch Capacitance 


+25°C 




5.5 






5.5 




pF 


Cd (OFF). 
Cd(ON) 


Output Switch Capacitance 


+25OC 
+ 25OC 




5.5 
11 






5.5 
11 




pF 
pF 


Ca, Digital Input Capacitance 


+25OC 




5 






5 




pF 


Cqs(OFF)' Drain-To-Source Capacitance 


+25OC 




0.5 






0.5 




pF 


POWER REQUIREMENTS (Note 5) 
Pq, Power Dissipation 

I+, Current (Pin 13) 

1- Current (Pin 4) 


+25OC 
Full 

+25°C 
Full 

+25OC 
Full 




15 

0.5 
0.5 


60 
2.0 
2.0 




15 

0.5 
0.5 


60 
2.0 
2.0 


mW 
mW 
mA 
mA 
mA 
mA 



NOTES: 



1' VouT= *10V louT= 

2. Digital Inputs Are MOS Gates - Typical Leakage is 
Less Than 1 n A 

3. V^H = ^OV 



4. = 5V, Rl = IKfl, Cl = lOpF. Vg = 3VRMS,f = lOOKf 

5. = +3V or = OV For all Switches 

6. Refer to leakage current measurennent diagram 
on page (3-14) 



* • Note: HI-201-4 has same specifications as HI-201-5 over the temperature range -20°C to +85°C. 
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® hiARFUS 


HI-201HS 




///^rA 5/»ee// Qi/a// SPST 


Prelimmary 


CMOS Analog Switch 



FEATURES 



DESCRIPTION 



• 


ANALOG VOLTAGE RANGE 


±15V 


• 


ANALOG CURRENT RANGE 


80mA 


• 


TURN-ON TIME 


30ns 


• 


LOW Ron 


30n 


• 


LOW POWER DISSIPATION 


120mW 


• 


TTL COMPATIBLE 




• 


LOW CHARGE INJECTION 


lOpC 



APPLICATIONS 



• HIGH FREQUENCY ANALOG SWITCHING 

• SAMPLE AND HOLD CIRCUITS 

• DIGITAL FILTERS 

• OP AMP GAIN SWITCHING NETWORKS 



The Harris HI-201HS Is a monolithic CMOS analog switch 
featuring very fast switching speeds and low ON resistance. 
The device consists of four independently selectable SPST 
switches and is identical in pin.out to the H 1-201 quad switch. 

Fabricated using the Harris dielectric isolation technology, this 
TTL compatible device offers improved performance over 
previously available CMOS analog switches. Featuring switching 
speeds of 50ns max., low ON resistance of 5012 max., and wide 
analog signal range of MbM , the H 1-201 HS is designed for any 
application where improved switching performance, particularly 
switching speed, is required. 

The HI-201HS is available in a 16 lead dual-in-line package. 
The H 1-201 HS-2 is specified for the temperature range of 
-550C to +1250C and the HI-201HS-5 operates from OOC to 
+750C. 



PIN OUT 



FUNCTIONAL DIAGRAM 



Top View 



'-H>! 

OUT! 2- 
IN 1 3- 



V- 4 — 

GND 5 — 

IN4 G 

0UT4 7 



— i^^o 



A4 8--<{>-! '-<}>- — 9 A3 



rO>|-16 A2 

15 OUT 2 

14 IN 2 

13 V+ 

— 12 NC 

11 IN3 

10 0UT3 



TYPICAL SWITCH 




SWITCH OPEN 
FOR LOGIC HIGH 
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ABSOLUTE MAXIMUM RATINGS 


(Nntp 1) 






Supply Voltage Between Pins 4 and 13 


+36V 


Total Power Dissipation* 


750mW 






Operating Temperature 




riinitnl Inniit i/nltano' 
Uiyilul ilipUl VUlldyC' 


''oupply* ' ^ ^ 


HI-9niH"?-7 

III ino £. 






VSupply(-) -4V 


HI-201HS-4 


-20OC to+850C 


Analog Input VoltagG (One Switch) 


+Vqiinnl\/ +2.0\/ 


HI-201HS-5 


OOC to +750C 




-VSupply -2.0V 


Storage Temperature 


-650C to+150OC 






*Derate8mW/0C Above Ta = 


+750C 



SPECIFICATIONS 



ELECTRICAL CHARACTERISTICS Unless Otherwise Specified, Supplies = +15V, -15V; Vah (Logic Level High) = 5.0V; 

Val (Logic Level Low) =+0.8V 







HI-201HS-2 
HI-201HS-5 




PARAMETER 


TEMP. 


MIN 
IVI 1 IM . 


TVP 
1 T r. 


MAY 
IVIM A. 


UNITS 


ANALOG SWITCH CHARACTERISTICS 












VS, Analog Signal Range 


Full 


-15 




+ 15 


V 


Ron. 0" Resistance (Note 2) 


+250C 
Full 




30 


50 
75 




IS(OFF), Of Input Leakage Current 


+250C 
Full 




.3 


10 
100 


nA 
nA 


'D(OFF). Off Output Leakage Current 


+250C 
Full 




.3 


10 
100 


nA 
nA 


'□(ON). On Leakage Current 


+250C 
Full 




.1 


10 
100 


nA 
nA 


DIGITAL INPUT CHARACTERISTICS 












Val, Input Low Threshold 


Full 






0.8 


V 


Vah. Input High Threshold 


+250C 
Full 


2.0 

2.4 






V 
V 


IAL. Input Leakage Current (Low) 


Full 






500 




IAH, Input Leakage Current (High) 


Full. 






40 




SWITCHING CHARACTERISTICS 












tON, Switch ON Time (Note 3) 


+250C 




30 


50 


ns 


tOFF, Switch OFF Time (Note 3) 


+250C 




40 


50 


ns 


"Off Isolation" (Note 4) 


+250C 




72 




dB 


Crosstalk (Note 5) 


+250C 




86 




dB 


Charge Injection (Note 6) 


+250C 




10 




pC 


CS(OFF), Input Switch Capacitance 


+250C 




10 




pF 


CD(OFF), Output Switch Capacitance 
CD(ON), 


+250C 
+250C 




10 
30 




pF 
pF 


Ca, Digital Input Capacitance 


+250C 




18 




pF 


CdS(OFF), Drain-to-Source Capacitance 


+250C 




.5 




pF 


POWER REQUIREMENTS (Note 7) 












Pq, Power Dissipation 


+250C 
Full 




120 


240 


mW 
mW 


I+, Current (Pin 13) 


+250C 
Full 




4.5 


10.0 


mA 
mA 


I-, Current (Pin 4) 


+250C 
Full 




3.5 


6 


mA 
mA 



NOTES: 



1 . Absolute maximum ratings are limiting values, 
applied individually, beyond which the service- 
ability of the circuit may be impaired. Functional 
operability under any of these conditions is not 
necessarily implied. 

2. VOUT = ±10V, loUT = 1mA 

3. RL = 1ki>,CL = 35pF, V|N = +10V, Va = +5V 



4. VA = 5V, RL = 1KS2,Cl = lOpF, VS = 3 VRMS, 
f = lOOkHz 

5. Va = 5V, Rl = 1kS2, f = 100kHz, V|N = 2Vp-p 

6. Cl = lOOOpF, V|N = OV, R|N = 0S2 
AQ = CLx -iVO 

7. Va = 5V or Va = for all switches. 
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H 1-3 00 thru H 1-307 

CMOS Analog Switches 



FEATURES 


• 


ANALOG SIGNAL RANGE (+15V SUPPLIES) 


±15V 


• 


LOW LEAKAGE (TYP.@ 250C) 


40pA 


• 


LOW LEAKAGE (TYP.@ 1250C) 


InA 


• 


LOW ON RESISTANCE (TYP. @ 250C) 


35n 


• 


BREAK-BEFORE-MAKE DELAY (TYP.) 


60ns 


• 


CHARGE INJECTION 


30pC 


• 


TTL, CMOS COMPATIBLE 




• 


SYMETRICAL SWITCH ELEMENTS 




• 


LOW OPERATING POWER 


I.OmW 



APPUCA TIONS 



o 

3 
TJ 
C 

o 
o 

E 

(D 
CO 

£0 

*aZ 
i_ 

(0 

X 



SAMPLE AND HOLD i.e. LOW LEAKAGE SWITCHING 
OP AMP GAIN SWITCHING I.e. LOW ON RESISTANCE 
PORTABLE, BATTERY OPERATED CIRCUITS 
LOW LEVEL SWITCHING CIRCUITS 
DUAL OR SINGLE SUPPLY SYSTEMS 



(TYP. FOR HI-300 -303) 



FUNCTIONAL DIAGRAM 



DESCRIPTION 



-o s 



■O D 



TYPICAL SWITCH 300 SERIES 



The H 1-300 through H 1-307 series of switches are monolithic devices fab- 
ricated using CMOS technology and the Harris dielectric isolation process. 
These switches feature break-before-make switching, (HI-301, 303,305 
& 307 only) , low and nearly constant ON resistance over the full analog 
signal range, and low power dissipation, (a few milliwatts for the HI-300- 
303, a few hundred microwatts for the H 1-304-307). 

The HI-300-303 are TTL compatible and have a logic "0" condition with 
an Input less than 0.8V and a logic "1" condition with an input greater 
than 4.0V. The HI-304-307 switches are CMOS compatible and have a 
low state with an input less than 3.5V and a high state with an input 
greater than 11V. (Seepinoutsforswitchconditions with a logic "1 "input.) 

All the devices are available in a 14 pin epoxy or ceramic DIP. The HI-300, 
301,. 304 and 305 are also available in a 10 pin metal can. Each of the 
switch types are available in either the -550C to +1250C or O^C to +750C 
operating ranges. 



PIN OUTS (SWITCH STATES ARE FOR A LOGIC "1" INPUT) 



Section 1 1 for Packaging 



DUAL SPST HI-300 & HI -304 

(TOP VIEWS) 





LOGIC 


SWITCH 



1 


OFF 
ON 



♦The substrate and case are 
internally tied to V-. (The 
case should not be used as 
the V- connection, however.) 



SPOT HI-301 & H 1-305 

(TOP VIEWS) 





LOGIC 


SW1 


SW2 



1 


OFF 
ON 


ON 
OFF 





*The substrate and case are 
Internally tied to V-. (The 
case should not be used as 
the V- connection, however.) 



DUAL DPST HI-302 & HI-306 

(TOP VIEW) 



DUAL SPDT HI-303 & HI-307 

(TOP VIEW) 



NO 
S3 
D3 
Dl 
Si 
INi 
GND 



u] V+ 

I 1 I 1I1S4 

-O—roJ K>T-t>-i2]D4 

— ^ '— j To]S2 

kJijiNz 

¥]v- 



LOGIC 


SWITCH 



1 


OFF 

ON , 



NC [T 14] V+ 

S3|T 1 I 13]S4 

D3|T-0^ Io<^12]d4 
Dl[T-0-+*i |o4-i>- i7]d2 
Sl[T— LIL_{_^S2 
'Nl[I-t>' k3-9]lN2 

gnd[T Tjv- 



LOGIC 


SW 1 
SW2 


SW3 
SW4 



1 


OFF 
ON 


ON 
OFF 



2630 



© IC MASTER 1983 



SPECIFICATIONS H 1-3 00 - H 1-307 



ABSOLUTE MAXIMUM RATINGS (Note 1) 

Voltage Between Supplies 44\/ (i22V) 

Digital Input Voltage 



Analog Input Voltage 



V+ +4.0V 
V--4.0V 

V+ 1.5V 
V-1.5V 



Total Power Dissipation 

14 Pin Epoxy DIP 
14 Pin Ceramic DIP 
10 Pin Metal Can* 

*Derate 6.9mW/0OC Above Ta = 



70OC 



Operating Temperature 



HI-3XX-2 
HI-3XX-5 



526mW 
588mW 
435mW 



550Cto+1250C 
0OCto+75OC 



Storage Temperature 



-65OCto+150OC 



ELECTRICAL CHARACTERISTICS 



Unless otherwise specified; Supplies = +15V, -15V; V|n = Logic input. 
HI-300-303 : V|n - for Logic "1"= 4V, for Logic "0"= 0.8V 
HI-304-307 : V||\| - for Logic "1" = 1 1V, for Logic "0" = 3.5V 







-550Ct0 +1250C 


OOC to+750C 




PARAMETER 


TEMP 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


ANALOG SWITCH CHARACTERISTICS 


















Analog Signal Range 


Full 


-15 




+15 


-15 




+15 


V 


Ron Resistance (Note 2) 


+250C 
Full 




35 
40 


50 

/D 




35 

An 


50 




ISqFF OFP Input Leakage Current (Note 3) 


+250C 
Full 




0.04 
1 


1 

100 




0.04 
0.2 


5 

100 


nA 
nA 


IDqfF off Output Leakage Current (Note 3) 


+250C 
Full 




0.04 
1 


1 

100 




0.04 
0.2 


5 

100 


nA 
nA 


IDqn on Leakage Current (Note 4) 


+250C 
Full 




0.03 
0.5 


1 

100 




0.03 
0.2 


5 

100 


nA 
nA 


DIGITAL INPUT CHARACTERISTICS 


















ViML Input Low Level * 


Full 






0.8 






0.8 


V 


V|fjH Input High Level * 


Full 


4 






4 






V 


V|ML Input Low Level ** 


Full 






3.5 






3.5 


V 


ViMH Input High Level ** 


Full 


11 






11 






V 


llNL Input Leakage Current (Low) (Note 5) 


Full 






1 






1 


pA 


l||\IH Input Leakage Current (High) (Note 5) 


Full 






1 






1 


pA 


SWITCHING CHARACTERISTICS 


















'OPEN Break-Before-Make Delay *** 


+250C 




60 






60 




ns 


tQN Switch On Time * 


+250C 




210 


300 




210 


300 


ns 


tQFF Switch Off Time * 


+250C 




160 


250 




160 


250 


ns 


^ON Switch On Time ** 


+25''C 




160 


250 




160 


250 




tQFF Switch Off Time** 


+250C 




100 


150 




100 


150 


ns 


Off Isolation (Note 6) 


+250C 




60 






60 




dB 


Charge Injection (Note 7) 


+250C 




3 






3 




mV 


CSqfF Input Switch Capacitance 


+250C 




16 






16 




pF 


CDoFF Output Switch Capacitance 


+250C 




14 






14 




pF 


CDoi\| Output Switch Capacitance 


+250C 




35 






35 




pF 


C|M (High) Digital Input Capacitance 


+250C 




5 






5 




pF 


C||\| (Low) Digital Input Capacitance 


+250C 




5 






5 




pF 


POWER REQUIREMENTS 


















1+ Current* (Note 8) 


+250C 
Full 




0.09 


0.5 
1 




0.09 


0.5 
1 


mA 
mA 


1- Current* (Note 8) 


+250C 
Full 




0.01 


10 
100 




0.01 


100 


pA 
pA 


1+ Current* (Note 9) 


+250C 
Full 




0.01 


10 
100 




0.01 


100 


pA 
pA 


1- Current* (Note 9) 


+250C 
Full 




0.01 


10 
100 




0.01 


100 


pA 
pA 


1+ Current** (Note 10) 


+250C 
Full 




0.01 


10 
100 




0.01 


100 


pA 
pA 


1- Current** (Note 10) 


+250C 
Full 




0.01 


10 
100 




0.01 


100 


pA 


1+ Current** (Note 11) 


+250C 
Full 




0.01 


10 
100 




0.01 


100 


PA 
pA 


1- Current** (Note 11) 


+250C 
Full 




0.01 


10 
100 




0.01 


100 


pA 
pA 


* HI-300 thru HI-303 Only; ** HI-304 thru Hl-307 Only; *** 


HI-301, HI-303, HI-305, Hl-307 Only 
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ELECTRICAL CHARACTERISTICS NOTES: 

1. As with all semiconductors, stresses listed under "Absolute 
Maximum Ratings" may be applied to devices (one at a time) 
without resulting in permanent damage. This is a stress rating 
only. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. The conditions 
listed under "Electrical Characteristics" are the only conditions 
recommended for satisfactory operation. 

2. Vs = i 10V, Iqut = -10mA On resistance derived from the 
voltage measured across the switch under the above conditions. 

3. Vs = ±14V,Vd = + 14V. 

4. Vs = Vd=±14V. 

5. The digital inputs are diode protected MOS gates and typical 
leakages of InA or less can be expected. 



6. Vs= 1VRMS,f= 500kHz, Cl= 15pF,RL= Ik. 

Cl = CfixTURE + CPROBE, "Off Isolation" = 20logVS/VD . 

7. Vs = OV, Cl = lO.OOOpF, Logic Drive = 5V pulse. (HI-300 
-303) Switches are symmetrical; S and D may be interchanged. 
Logic Drive = 15V (HI-304-307) 

8. V|i\|=4V (one input) ( all other inputs = OV) 

9. V||\| = 0.8V (all inputs). 

10. V||\| = 15V (all inputs). 

11. V||\| = 0V (all inputs). 

12. To drive from DTL/TTL circuits, pull-up resistors to +5V 
supply are recommended. 



TEST CIRCUITS 



SWITCHING TEST CIRCUIT (tQN, tOFP) 



SWITCH TYPE 


V|NH 


HI-300 thru HI-303 
HI-304 thru HI-307 


4V 
15V 



BREAK-BEFORE-MAKE TEST CIRCUIT (tBBM) 



SWITCH TYPE 


V|NH 


H 1-301, HI-303 
HI-305, HI-307 


5V 
15V 




LOGIC 
INPUT 
OV - 



VS 



OV 



SWITCH 
OUTPUT 



LOGIC "1" = SWITCH ON 
VINH 



■■50% 



LOGIC 
INPUT 

OV • 



y|9o% i \lO% 



tOFF 



SWITCH 
OUTPUT 



LOGIC "1" = SWITCH ON 
V|NH 



"\J50%', 
OViN L 

■ I 

tBBM -*| p 



RLI = RL2 = 300n 
ClI =CL2 = 33pF 



OUT 1 
OUT 2 



50% 

— tBBM 



2632 



© 10 MASTER 1983 



TYPICAL PERFORMANCE CURVES 



Rds{on) vs.vd and 

TEMPERATURE 



RdS(ON) VS.VqAND 
POWER SUPPLY VOLTAGE 





Vo - DRAIN VOITAQE (VOUSI 



vd - dhain voltaoi (vomi 



DEVICE POWER DISSIPATION 
vs. SWITCHING FREQUENCY 
SINGLE LOGIC INPUT 




OFF ISOLATION 
VS. FREQUENCY 




i.maufNCYiHii 



1 10 too IK inC lOOK 
LOGIC (WITCHING FREQUENCY (Hi) 
m DUTY CYCLE 



'S(OFF) OR Id(OFF) 
VS. TEMPERATURE* 



'D(ON) vs. TEMPERATURE 




X < 




TEMPERATURE - °C 



T-TUHRATURtW) 



* The net leakage Into the source or drain Is the n-channel leakage minus the p-channel leakage. This difference can be positive, 
negative, or zero depending on the analog voltage and temperature, and will vary greatly from unit to unit. 



OUTPUT ON CAPACITANCE 
VS. DRAIN VOLTAGE 



DIGITAL INPUT CAPACITANCE 
VS. INPUT VOLTAGE 











1 

— c 


RANSITIO 
UETOAC 


N IINOETER 

TIVE iNnm 

1 1 
HI-300 


MHATE 



1 1 

t»iiHi.«a 

-.^ 




TRAN 

1 


1 HI-904 
ilTION 1 


lwwHI-307 

1 1 



Typical delay, rise, fall, settling times, and switching trans- 
ients in this circuit. 




Vlogic 



If RgEN> ''L °' ''L is increased, there will be proportional 
increases In rise and/or fall RC times. 



HI-300 tliniHI-3a3 



LOGIC INPUT 



HI-3l>4tliniHI-307 



o 

3 
T3 
C 

o 
o 

E 

(D 
CO 

CO 



to 
X 



~7 " ; fV •SEENOTI 

il/imii'iMiimi ^ ^ lit 



















































-i 














J, 




















V( 


EN 


• t^ 




































































































































J 














> 


'ge 


l-< 



















































































































































































f 




























1 1 1 













0.4 0.S 1.2 
t-Tim. (psl 
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TYPICAL PERFORMANCE CURVES (Continued) 



GD 



o 

3 
X3 
C 

o 
o 

E 

(D 
CO 

CO 

Il- 
ea 
X 



SWITCHING TIME VS. 
TEMPERATURE 
HI-300 thru HI-303 




SWITCHING TIME AND BREAK 

BEFORE MAKE TIME VS. 
POSITIVE SUPPLY VOLTAGE 
HI-300 thru HI-303 




SWITCHING TIME VS. 
TEMPERATURE 
HI-304 thru H 1-307 




SWITCHING TIME VS. 
POSITIVE SUPPLY VOLTAGE 
HI-304 thru HI-307 





1.1 




1.6 


IME 


1.4 


O 


\3 


Z 




I 


1.0 


swn 


0.1 






o 


0.4 


z 
o 


0.2 




SWITCHING TIME VS. 
NEGATIVE SUPPLY VOLTAGE 
HI-300 thru HI-303 




V- NEGATIVE Sl*f LY (VOLTS) 



SWITCHING TIME VS. 
NEGATIVE SUPPLY VOLTAGE 
HI-304 thru HI-307 




V- NEGATIVE SUfPLV VOLTAGE (VI 



V» lOtlTIVE »OfrLY (V) 



V* POSITIVE SUTPLY VOLTAGE (VI 



INPUT SWITCHING THRESHOLD 
VS. POSITIVE SUPPLY VOLTAGE 
HI-300 thru HI-307 




V* POSITIVE SUPPLY VOLTAGE (VOLTS) 
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Hl°381 / 384/ 
387/390 

CMOS Analog Switches 



FEATURES 



APPLICATIONS 



• 


ANALOG SIGNAL RANGE (±15V SUPPLIES) 


+15V 


• 


LOW LEAKAGE (TYP.@ 250C) 


40pA 


• 


LOW LEAKAGE (TYP@ 1250C) 


InA 


• 


LOW ON RESISTANCE (TYP. @ 250C) 


35n 


• 


BREAK-BEFORE-MAKE DELAY (TYP.) 


60ns 


• 


CHARGE INJECTION 


30pC 


• 


TTL COMPATIBLE 




• 


SYMMETRICAL SWITCH ELEMENTS 




• 


LOW OPERATING POWER (TYP.) 


I.OmW 



• SAMPLE AND HOLD Le. LOW LEAKAGE SWITCHING 

• OP AMP GAIN SWITCHING I.e. LOW ON RESISTANCE 

• PORTABLE BATTERY OPERATED CIRCUITS 

• LOW LEVEL SWITCHING CIRCUITS 

• DUAL OR SINGLE SUPPLY SYSTEMS 



FUNCTIONAL DIAGRAM 



DESCRIPTION 



IN 




O D 



TYPICAL SWITCH - 300 SERIES 



The HI-381 through HI-390 series of switches are monolithic 
devices fabricated using CMOS technology and the Harris di- 
electric isolation process. These devices are TTL compatible and 
are available in four switching configurations. (See device pinout 
for particular switching function with a logic "1" input.) 

These switches feature low leakage and supply currents, low and 
nearly constant ON resistance over the analog signal range, break- 
before-make switching and low power dissipation. 

The HI-381 and HI-387 switches are available in a 14 pin epoxy 
or ceramic DIP orlO pin metal can. The HI-384 and HI-390 
are available in a 16 pin epoxy or ceramic DIP. Each of the 
individual switch types are available in the -BS^C to +1250C 
and O^C to +750C operating ranges. 



PIN OUTS (SWITCH STATES ARE FOR A LOGIC "1" INPUT) 



Section 1 1 for Packaging 




DUALSPST HI-381 

(TOP VIEWS) 

S2 

Sv 




SW 1 
SW2 



*The substrate and case are 
internally tied to V-. (The 
case should not be used as 
the V- connection, however.) 




SPOT HI-387 

(TOP VIEWS) 
02 




METAL 
CAN 



*The substrate and case are 
internally tied to V-. (The 
case should not be used as 
the V- connection, however.) 




DUAL DPST HI-384 

(TOP VIEW) 





-O— -O 


16] Si 


NO [7 




ii]iNi 


03 [I 
S3[T 




14] V- 

13]gND 


S4|T 




12] NC 




f ^ 


lT] V+ 


NC|T 




10]lN2 


021^ 


-cr*-o 


J]S2 



DUAL SPDT HI-390 

(TOP VIEW) 



SW 1 

SW2 



SW3 
SW4 
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ABSOLUTE MAXIMUM RATINGS (Note 1) 






Voltage Between Supplies 


44V (+22) 


Total Power Dissipation 








14 Pin Epoxy DIP 


526mW 


Digital Input Voltage 


V++4.0V 


14 Pin Ceramic DIP 


588mW 




16 Pin Epoxy DIP 


625mW 




V--4.0V 


16 Pin Ceramic DIP 


685mW 






10 Pin Metal Can* 


435mW 


Analog Input Voltage 




'Derate 6.9mW/0C above Ta = 


70OC 




V++1.5V 






V--1.5V 


Operating Temperature 








HI-3XX-2 


-550C to+1250C 


Storage Temperature Range 


-650C to+150OC 


HI-3XX-5 


QOCto +750C 



SPECIFICATIONS 



ELECTRICAL CHARACTERISITICS Unless otherwise specified; Supplies = +15V, -15V; VIN = Logic Input, 

VIN for logic "1" = 4V, for logic = .8V 



-550c to+1250C 



PARAMETER 


TEMP 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 




















Analog Signal Range 


FULL 


-15 




+ 15 


-15 




+ 15 


V 


Ron on Resistance (Note 2) 


+250C 




35 


50 




35 


50 


n 




FULL 




40 


75 




40 


75 




ISqfF off Input Leakage Current (Note 3) 


+250C 




.04 


1 




.04 


5 


nA 




FULL 




1 


100 




0.2 


100 


nA 


IDoFF OFF Output Leakage Current 


+250C 




.04 


1 




.04 


5 


nA 


(Note 3) 


FULL 




1 


100 




0.2 


100 


nA 


ON Leakage Current (Note 4) 


+250C. 




.03 


1 




.03 


5 


nA 




FULL 




0.5 


100 




0.2 


100 


nA 


DIGITAL INPUT CHARACTERISTICS 


















V|NL Input Low Level 


FULL 






.8 






..8 


V 


V|NH Input High Level 


FULL 


4 






4 






V 


l|NH Input Leak. Current (High) (Note 5) 


FULL 






1 






1 


ma 


l|NL Input Leak. Current (Low) (Note 5) 


FULL 






1 






1 


pA 


<;\A/iTruiMr; rHARAPTCRiQTirc 

oVV liunilvu l/riMnHUICnlollUo 


















(HI-387/ 


















tOPEN. Break-Before Make Delay 390 only) 


+250C 




60 






60 




ns 


tQN. Switch ON Time 


+250C 




210 


300 




210 


300 


ns 


tOFF. Switch OFF Time 


+250C 




160 


250 




160 


250 


ns 


OFF Isolation (Note 6) 


+250C 




60 






60 




dB 


Charge Injection (Note 7) 


+250C 




3 






3 




mV 


CSqff Input Switch Capacitance 


+250C 




16 






16 




pF 


CDqff Output Switch Capacitance 


+250C 




14 






14 




pF 


CDqn Output Switch Capacitance 


+250C 




35 






35 




pF 


Z\n (High) Digital Input Capacitance 


+250C 




5 






5 




pF 


C|N (Low) Digital Input Capacitance 


+250C 




5 






5 




pF 


POWER REQUIREMENTS 


















1+ Current (Note 8) 


+250C 




.09 


.5 




.09 


.5 


mA 




FULL 






1 






1 


mA 


1- Current (Note 8) 


+250C 




.01 


10 




.01 


100 


pA 




FULL 






100 








pA 


1+ Current (Note 9) 


+250C 




.01 


10 




.01 


100 


^x^ 




FULL 






100 








pA 


t- Current (Note 9) 


+250C 




.01 


10 




.01 


100 


pA 




FULL 






100 











0oCto+75OC 
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ELECTRICAL CHARACTERISTICS NOTES : 






1. 


As with all semiconductors, stresses listed under "Absolute 

M riy imi 1 m Ratinn*:" maw Hp annlipH tn ripv/irpc /nnp at a timp^ 


5. 


The digital inputs are diode protected MOS gates and typical 
leakages of InA or less can be expected. 




without resulting in permanent damage. This is a stress rating 
only. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. The conditions 


6. 


Vs = IVRMS.f = 5G0kHz,CL= 15pF, Rl= Ik, 

Cl = CpiXTURE + CpROBE, "off isolation" = 20log Vs/Vq. 




listed under "Electrical Characteristics" are the only conditions 
recommended for satisfactory operation. 


7. 


Vs = OV, Cl = 10,00GpF, Logic Drive = 5V pulse. Switches 
are symmetrical; S and D may be interchanged. 


2. 


Vs = i lOV, loUT " -10mA on resistance derived from the 
voltage measured across the switch under the above conditions. 


8. 


V||\| = 4V. (one input) (all other inputs = G) 


3. 


Vs=±14V, Vd = + 14V. 


9. 


V||\i = G.8V. (all inputs) 


4. 


Vs = Vd=±14V. 


10. 


To drive from DTL/TTL circuits, pull-up resistors to +5\/ 
Supply are recommended. 


TEST CIRCUITS 




SWITCHING TEST CIRCUIT (tQN, tOFP) 




BREAK-BEFORE-MAKE TEST CIRCUIT (tBBM) 



SWITCH TYPE 


V|NH 


HI-381 thru HI-390 


5V 



SWITCH TYPE 


V|NH 


Hl-387 and HI-390 


5V 



P+15V 

|v+ 



Vs = +3V O- 



LOGIC 
INPUT 




►3oon 



VO SWITCH 

O j-ii iTDI IT 



:cl 

33pF 



6-15V — — 



LOGIC 
INPUT 



SWITCH 
OUTPUT 



LOGIC "1" = SWITCH ON* 
V|NH 



V 



tOFF !- 



'Inverted logic for HI-381 



Vsi = +3V 
VS2 = +3V 



I 



+15V 



-O-f-0- 



LOGIC 
INPUT 




> 



^RL2 Cl2^^RL1 



-O OUT 1 



— O OUT 2 

cli 



LOGIC LOGIC "1" SWITCH ON 

INPUT ViNH 



RlI = RL2 = 300JJ 
Cli =CL2 = 33pF 



SWITCH 
OUTPUT 



1/ l\_ 



OUT 1 
OUT 2 



' 50% 
— tBBM 
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TYPICAL PERFORMANCE CURVES 



8S 



Rds(on) vs. Vd and 
temperature 




Vd - DRAIN VOLTAGE (VOLTS) 



DEVICE POWER DISSIPATION 
VS. SWITCHING FREQUENCY 
SINGLE LOGIC INPUT 



"dSION) VS.VD AND 
POWER SUPPLY VOLTAGE 




Vd - DRAIN VOLTAGE (VOLTSI 




1 10 100 IK lOK 100K 
LOGIC SWITCHING FREQUENCY <Hi) 
50% DUTY CYCLE 



OFF ISOLATION 
VS. FREQUENCY 




106 10? 
f - FREQUENCY (H 



ISoFF OR iDoFF VS. TEMPERATURE* 



•don vs. temperature' 



^1 



z < 
a < 
















Vt - 15V 
V- - -15V 










- |Vd| -|vsI- 


14V 



















































































T- TEMPERATURE -oc 



T- TEMPERATURE (ocl 



* The net leakage into the source or drain is the n-channel leakage minus the p-channel leakage. This difference can be positive, 
negative, or zero depending on the analog voltage and temperature, and will vary greatly from unit to unit. 



OUTPUT ON CAPACITANCE 
VS. DRAIN VOLTAGE 



DIGITAL INPUT CAPACITANCE 
VS. INPUT VOLTAGE 



TRANSITION (INDETERMINATE 
-DUE TO ACTIVE INPUT) — 

I I I I 
HI-381 thruHI-390 



2 4 6 8 10 12 14 16 
VD - DRAIN VOLTAGE (VOLTS) 



2 4 6 8 10 12 14 16 
ViN - INPUT VOLTAGE (VOLTS) 
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TYPICAL PERFORMANCE CURVES (Continued) 



SWITCHING TIME VS. 
TEMPERATURE 
H 1-381 thru HI -390 




-55 -35 -15 5 25 45 65 85 105 125 
T- TEMPERATURE (OC) 



SWITCHING TIME VS. 
POSITIVE SUPPLY VOLTAGE 
HI-381 thru HI-390 




V* - POSITfVE SUPPLY (V) 



SWITCHING TIME VS. 
NEGATIVE SUPPLY VOLTAGE 
HI-381 thru HI-390 





















Vt-+15 

TA-25C 

ViNL-C 


tOFF 




V 

■4.0V 
V 





V- NEGATIVE SUPPLY VOLTAGE (VOLTS) 



INPUT SWITCHING THRESHOLD 
VS. POSITIVE SUPPLY VOLTAGE 
HI-381 thru HI-390 



1 

V---15V 




TA-2S0C 


























Hl-3ai 


thru HI-390 









M* POSITIVE SUPPLY VOLTAGE (VOLTS) 



Typical delay, rise, fall, settling times, and switching trans- 
ients in this circuit. 




If FIgEN' f^L or C|. is increased, there will be proportional 
increases in rise and/or fall RC times. 



i2 « 



Z 













Mill 

HI-384 thru HI-390 ~ 

Ul 1Q1 liUV/CDTCn 


























LO 


GIC 




























LO 


m 

ilC 


NPl 


T 








m 

































































































J 










•s 


EE N 


OTI 








QE 




OV: 


m 


m 












m 




m 








































































































































i 


















tttt 


Vg 


m 

IN " 


m 

5V 


m 










ntt 



























































































































Ji 




















V : 
























































































































































t 


+m 






tttt 










V 


'GEN - -SV : 


























































































































ttfi 








m 


m 


tm 




m 


m 




m 
































v< 


SEN 


- -1 


Dv ; 














MM 













0.4 0.8 1.2 1.6 

t-TIME(fis) 

* NOTE: The turn-off time is primarily limited 
here by the RC time constant (100ns) of the 
load. 
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^ HARRIS 

SEMICONDUCTOR ANALOG PRODUCTS DIVISION 


HI-1800A 




Low Leakage 




Dual D PS T Ana Log Switch 



FEATURES 



DESCRIPTION 



o 

C 

o 
o 

E 

(D 
CO 
w 

X 



• LEAKAGE (TYP.) 

• SIGNAL RANGE 

• "ON" RESISTANCE (TYP.) 

• ACCESS TIME (TYP.) 

• DTL/TTL COMPATIBLE ADDRESS 



40nA 
il5V 
125f2 
500ns 



APPLICATIONS 



SIGNAL SELECTOR 
CHOPPER 

SAMPLE AND HOLD 
GAIN SWITCHING 



The HI-1800A is a general purpose analog switch which may 
be used as a signal selector, multiplexer, chopper, or cross- 
point switch for signals from D.C. to R.F. The configuration 
is two independent DPST switches with versatile TTL com- 
patibile addressing logic which allows connection as two 
SPOT, or as a single DPDT, SPOT, or SPST switch by con- 
nection of external jumpers. ON resistance decreases corre- 
spondingly when switching elements are connected in par- 
allel. The HI-1800A is fabricated on a single dielectrically 
isolated chip using complementary N and P channel MOS 
devices. This unique process produces exceptionally low 
leakage currents, constant ON resistance, low power dissipa- 
tion, and fast switching. The HI-1800A is available in a her- 
metic 16 pin dual-in-line package. 



PIN OUT 



FUNCTIONAL DIAGRAM 



ADDRESS 2 1 
+5.0V SUPPLY 2 — 



-1 




16 ADDRESS 1 

— 15 NEC. SUPPLY 
—14 POS, SUPPLY 

— 13 NX. 
12 IN 1 
11 OUT 1 
10 IN 2 
9 OUT 2 



TRUTH TABLE 



INPUT 
ADDRESS 


SWITCH 
CHANNELS 


Al 


A2 


A3 


EN 


1 


2 


3 


4 


L 


X 


X 




ON 


ON 






H 


X 


X 




OFF 


OFF 






X 


L 


X 








ON 


ON 


X 


X 


H 








ON 


ON 


X 


H 


L 








OFF 


OFF 


X 


X 


X 


H 


OFF 


OFF 


OFF 


OFF 



H>+4.0V 



A2O- 



Asa 




OIN 1 



O0UT1 
OIN 2 



O0UT2 
OIN 3 



O0UT3 
OIN 4 



O0UT4 



L<+0.4V 
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SPECIFICATIONS 



8Q 



ABSOLUTE MAXIMUM RATINGS (Note i; 



Supply Voltage Between Pins 14 and 15 

Logic Supply Voltage, Pin 2 

Analog Input Voltage: V+Supp|y +2V 



40.0V 
30.0V 

"Supply -2V 



Digital Input Voltage 

Total Power Dissipation 
Storage Temperature Range 



V-Supply, V+Supply 
780 mW (Note 2) 
-65°Cto+150OC 



plies = +15V, -15V, +5.0V 




HI-1800A-5 
0°C to +75°C 




PARAMETER 


TEMP. 


MIN. 


T\/n 
TYr. 


MAX. 


UNITS 


ANALOG CHANNEL CHARACTERISTICS 












V||\|,Analog Signal Range 


Full 


-15 




+ 15 


V 


Ron, on Resistance (Note 3) 


+25OC 
Full 




125 


200 
250 


n 


Ic (OFF), Input Leakage Current 


Full 




40 


100 


nA 


Iq (OFF), Output Leakage Current 


Full 




40 


100 


nA 


Iq (ON), On Channel Leakage Current 


Full 




40 


100 


nA 


DIGITAL INPUT CHARACTERISTICS 
V| L, Input Low Threshold 


Full 






0.4 


V 


V|H, Input High Threshold (Note 4) 


Full 


4.0 






V 


l|N, Input Leakage Current 


Full 




.01 


1 


^^ 


SWITCHING CHARACTERISTICS 
Xf^, Access Time (Note 5) 


+25°C 




500 




ns 


Break-Before-Make Delay 


+25OC 




, 200 




ns 


C|N, Channel Input Capacitance 


+25OC 




8 




pF 


Cquj, Channel Output Capacitance 


+25OC 




8 




pF 


Cq, Digital Input Capacitance 


+25OC 




5 




pF 


POWER REQUIREMENTS 
Pq, Power Dissipation 


Full 




10 




mW 


PqS, Standby Power (Note 6) 


Full 




10 




mW 


I+, Current Pin 14 


Full 




0.001 


1 


mA 


l_. Current Pin 15 


Full 




0.5 


2 


mA 


IL, Current Pin 2 


Full 




0.5 


2 


mA 



NOTES: 1 . Voltage ratings apply when voltages at all other pins 
^ are within their nominal operating ranges. 
2. Derate 9.25 mW/°C above t^ =^ +75°C 
3- VouT = -10V louT = -100AtA. 
4. To drive from DTL/TTL circuits, 1 K pullup resistors 
to +5.0V supply are recommended. 



5. Time measured to 90% of final output level; 
Vq(j-p = -5.0V to +5.0V, Digital Inputs = 
0.4V to +4.0V. 

6. Voltage at Pin 3, ENABLE > +4.0V. 
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PERFORMANCE CHARACTERISTICS 



GB 



ON RESISTANCE vs 
ANALOG SIGNAL LEVEL 



lOOixA 

4^ 



OUT 



Test Circuit 









































♦1250C 































































































-10 -8 -« 



-4-2 +2 ^4 +6 +8 +10 

V| -SIGNAL LEVEL (VOLTS) 



ON CHANNEL CURRENT 
vs VOLTAGE 



-<r»-o- 



-o'*N>- 



Test Circuit 



















































































♦ t25''C 






















»C 



















-3 -2 -1 +1 +2 +3 +4 +5 

VOLTAGE ACROSS SWITCH 



ON/OFF LEAKAGE CURRENTS vs 
TEMPERATURE 



ACCESS TIME 



OFF LEAKAGE 



ON LEAKAGE 



+5V DC O 



INI 



OUT 




-5V DC O 



INS 



-C-—0- 



OUT 



SCOPE 



A2 
+4V 



+4V I 1 

+0.4V ' L_ 



























A3 IN 


PUT 
















- 2 






• 


^ 












44-f4- 


-H4-f 






1 II 1 


MM 




■H-H- 


-l-hM- 


-N-H- 






-I-H+ 


• ou 


TPUT 
DIV. 




-H-K- 


























V 





































200ns/DIV. 



so 75 100 

TEMPERATURE -"C 
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HI-5040 thru HI-5051 
HI-5046A and 
HI-5047A 

CMOS Analog Switches 



FEATURES 



DESCRIPTION 



WIDE ANALOG SIGNAL RANGE ±15V 
LOW "ON" RESISTANCE (TYP) 25^ 
HIGH CURRENT CAPABILITY (TYP) 80mA 
BREAK-BEFORE-MAKE SWITCHING 

TURN-ON TIME (TYP) 370ns 
TURN-OFF TIME (TYP) 280ns 
NO LATCH-UP 

INPUT MOS GATES ARE PROTECTED FROM ELEC- 
TROSTATIC DISCHARGE 
DTL, TTL, CMOS, PMOS COMPATIBLE 



APPLICATIONS 



• HIGH FREQUENCY SWITCHING 

• SAMPLE AND HOLD 

• DIGITAL FILTERS 

• OP AMP GAIN SWITCHING 



This family of CMOS analog switches offers low-resistance 
switching performance for analog voltages up to the supply 
rails and for signal currents up to 80mA. "ON" resistance is low 
and stays reasonably constant over the full range of operating 
signal voltage and current. Rqm remains exceptionally constant 
for input voltages between +5V and -5V and currents up to 
50mA. Switch impedance also changes very little over temp- 
erature, particularly between O^C and +750C. Rgfj is nomin- 
ally 25 ohms for HI-5048 through HI-5051 and HI-5046A/ 
5047A and 50nfor HI-5040 through HI-5047. 

All devices provide break-before-make switching and are TTL 
and CMOS compatible for maximum application versatility. 
Performance is further enhanced by Dielectric Isolation pro- 
cessing which insures latch-free operation with very low input 
and output leakage currents (0.8nA at 25^0. This fgmily of 
switches also features very low power operation (1.5mW at 
250C). 

There are 14 devices in this switch series which are differentiated 
by type of switch action and value of Roi\| (see Functional 
diagram). All devices^are available in 16 pin D.I.P. packages. 
The H 1-5040/5050 switches can directly replace I H-5040 series 
devices and are functionally compatible with the DG 180/190 
family. Each switch type is available in the -550C to +1250C 
and OOC to +750C performance grades. 



FUNCTIONAL DESCRIPTION 



FUNCTIONAL DIAGRAM 



Section 1 1 for Packaging 



PART NUMBER 


TYPE 


Ron 


HI-5040 


SPST 


75n 


HI-5041 


DUALSPST 


75n 


HI-5042 


SPOT 


75n 


HI-5043 


DUALSPDT 


75n 


HI-5044 


OPST 


75n 


HI-5045 


DUALDPST 


75n 


HI-5046 


DPDT 


7512 


HI-5Q4GA 


DPDT 


3on 


HI-5047 


4PST 


75n 


. HI-5047A 


4PST 


30 n 


HI-5048 


DUALSPST 


3on 


HI-5049 


DUAL DPST 


3on 


HI-5050 


SPDT 


3on 


HI-5051 


DUALSPDT 


30 n 



TYPICAL DIAGRAM 



-OS 



OD 
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ABSOLUTE MAXIMUM RATINGS 






oupply voltage vv -V) 


obV 


Analog Lurrent \b to U) 


80mA 


Vr to Ground 




Total Power Dissipation* 


450mW 


Digital and Analop 


V+ +4V 


Operating Temperature 




Input Voltage 


V--4V 


HI-50XX-2 


-55°C to +125^0 






HI-50XX-5 


0°Cto +75OC 






Storage Temperature 


-65°Cto+150OC 






'Derate 6mW/°C above Ta = 


75OC 



SPECIFIC A TIONS 



08 



o 

■D 

C 

o 
o 

"e 

<D 
CO 

CO 
CO 



ELECTRICAL CHARACTERISTICS 

Unless Otherwise Specified 

Supplies = +15V, -15V; Vr = OV; V/^^ (Logic Level High) = 3.0V; V^l (Logic Level Low) =+0.8V, Vl = +5V 
For Test Conditions, consult Performance Characteristics 



NOTES: 









-55°Cto-i-125°C 


0° 


etc +75° 








PARAMETER 


TEMP 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


ANALOG SWITCH CHARACTERISTICS 


















Analog Signal Range 


Full 


-15 




+ 15 


-15 




+ 15 


V 


Ron,"ON" Resistance (Note la) 


-h25°C 




50 






50 










Full 






75 






75 




Ron,"ON"Resistance (Note lb) 


+25°C 




25 






25 










Full 






Rn 






(;n 

uU 


^ 


Ron, Channel-to-Channel Match (Note la) 


■i-25°C 




2 


in 




2 


10 




Ron, Channel-to-Channel Match (Note lb) 


■^25°C 




1 


5 




1 


5 


S2 


'S(OFF) - 


'D(OFF)' Input or Output 


+25°C 




0.8 






0.8 




nA 


Leakage Current 


Full 




100 


500 




100 


500 


nA 


In/nw), On Leakage Current 


-^25°C 




.01 






0.01 




nA 






Full 




2 


500 




2 


500 


nA 


DIGITAL INPUT CHARACTERISTICS 


















V/\L, Input Low Threshold 


Cull 

run 






0.8 






0.8 


V 


VaH' '"P"^ ^^'Qh Threshold 


Full 


3.0 






3.0 






V 


1;^, Input Leakage Current (High or Low) 


Full 




.01 


1.0 




.01 


1.0 


PA 


SWITCHING CHARACTERISTICS 


















ton. Switch ^^^^ 


+25°C 




370 


1000 




370 


1000 


ns 


toff. Switch "OFF" Time 


-i-25°C 




280 


500 




280 


500 


ns 


Charge Injection (Note 2) 


-^25°C 




5 


20 




5 




mV 


"OFF Isolation" (Note 3) 


+25°C 


75. 


80 






80 




dB 


"Crosstalk" (Note 3) 


-H25°C 


80 


88 






88 




dB 


CS(OFF), Input Switch Capacitance 


-^25°C 




11 






11 




pF 


Cd(OFF)' 




+25°C 




11 






11 




pF 




Output Switch Capacitance 


















^□(ON), 




•t25°C 




22 






22 




pF 


Digital Input Capacitance 


-h25°C 




5 






5 




pF 


Cos (OFF 


, Drain-To Source Capacitance 


+25°C 




0.5 






0.5 




pF 


POWER REQUIREMENTS 


















Pq, Quiescent Power Dissipation 


-^25°C 




1.5 






1.5 




mW 


I"*", ■^15V Quiescent Current 


Full , 






- 0.3 






0.5 


mA 


r, -15V Quiescent Current 


Full 






0.3 






0.5 


mA 


■ l, +5V Quiescent Current 


Full 






0.3 






0.5 


mA 


Ip, Gnd Quiescent Current 


Full 






0.3 






0.5 


mA 



1. VouT = ilOV,louT=1'^A 

a) For H 1-5040 thru H 1-5047 

b) For Hl-5048thru HI-5051, HI-5046A/5047A 

2. V||y, = OV, C|_ = lO.OOOpF 

3. Rl = 100n,f= 100 KHz, V|,y| = 2 Vpp, Cl=5pF 



2644 



® IC MASTER 1983 



SWITCH FUNCTIONS 



SWITCH STATES ARE FOR LOGIC "1" INPUT 



SPST 

HI-5040 (75^2) 



Vl v+ 
Tl2 Til 



AO-^-Ol>— ' 




Vr V- 



DUAL SPST 
HI-5041 (7512) 




SPOT 

HI-5042 (7512) 



S20- 



11 



-ODi 



-OD2 



VR 



DUAL SPOT 
HI -5043 (7512) 



DPST 

HI-5044 (7512) 




SiO- 



S20- 



Vl v+ 



DUAL DPST 
HI-5045 (7512) 

Vl 

1l 



-0D1 



SiO- 

S30- 



-0D2 



A2 
S2O 
S40 



_ J 



Vr 



Vr V- 



-OD) 
-OD3 



-OD2 
-OD4 



DPDT 

HI -5046 (7512) 
HI -5046 A (3012) 



4PST 

H 1-5047 (7512) 
HI-5047A (3012) 



DUAL SPST 
HI-5048 (3012) 





Vr 




DUAL DPST 
HI-5049 (3012) 




SPDT 

HI-5050 (3017) 

Vl 



DUAL SPDT 
HI-5051 (3012) 



Si o- 



S20- 



-0D1 



-0D2 



Vr 
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HI-1818A/1828A 

Low Resistance 
8 Channel CMOS Analog Multiplexers 



FEATURES 



DESCRIPTION 



o 

T3 
C 

o 
o 

"e 

CD 
CO 

to 

tc 
X 



SIGNAL RANGE 


±15V 


"ON" RESISTANCE (TYP.) 


250n 


INPUT LEAKAGE AT +1250C (TYP.) 


20nA 


ACCESS TIME (TYP.) 


350ns 


POWER CONSUMPTION (TYP.) 


5mW 


DTL/TTL COMPATIBLE ADDRESS 




-550c to +1250C OPERATION 





APPLICATIONS 



DATA ACQUISITION SYSTEMS 
PRECISION INSTRUMENTATION 
DEMULTIPLEXING 
SELECTOR SWITCH 



The HI-1818A/1828A are monolithic high performance CMOS 
analog multiplexers offering built-in channel selection decoding 
plus an inhibit (enable) input for disabling all channels. 
Dielectric Isolation (Dl) processing is used for enhanced 
reliability and performance (see Application Note 521). 
Substrate leakage and parasitic capacitance are much lower, 
resulting in extremely low static errors and high throughput 
rates. Low output leakage (typically O.lnA) and low channel 
ON resistance (250 n) assure optimum performance in low level 
or current mode applications. 

The 1818A is a single-ended 8 channel multiplexer, while the 
HI-1828A is a differential 4 channel version. Either device 
is ideally suited for medical instrumentation, telemetry systems, 
and microprocessor based data acquisition systems. 

The HI-1818A-2 and HI-1828A are specified over -550C 
to +1250C, while the -5 versions are specified over QOC to 
+750C. 



PINOUT 



FUNCTIONAL DIAGRAM 



HI-18I8A 

ADDRESS Ai 
+5.0V SUPPLY 



Top View 




Section 1 1 for Packaging 



16 ADDRESS Aq 
15 -15V SUPPLY 
i4 +15V SUPPLY 
13 INI 
12 OUT 
11 IN2 
10 IN 3 
9 IN 4 



HI-1818A 



DIGITAL ADDRESS 



ADDRESS 

INPUT 
BUFFERS 



Act Au Aj. . 

ril r~n TTI — nl'""" 
■ □ □ □ 











DECODERS 



3i 



HI-1828A 

ADDRESS Ai 
+5.0V SUPPLY 



Top View 




Section 1 1 for Packaging 

16 ADDRESS Ao 

15 -15V SUPPLY 

14 +15V SUPPLY 

13 IN 1 

12 OUT 1 THRU 4 

11 IN 2 

10 IN 3 

9 IN 4 



HI-1828A 




I I i I • OUT 5 - e 

r' 1 r 'INI 

: |-C> — ^yi^ 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS (NOTE 1) 



Supply Voltage Between Pins 14 and 15 
Logic Supply Voltage, Pin 2 
Analog Input Voltage: V5upp|y +2V 

Vs„pply-2V 



40.0V 
30.0V 



Digital Input Voltage 

Total Power Dissipation (Note 2) 

Storage Temperature Range 



V-Supply to V+ Supply 
780mW 

-65OCto+150OC 



ELECTRICAL CHARACTERISTICS 



Supplies = +15V,-15V,+5V 
PARAMETER 



ANALOG CHANNEL CHARACTERISTICS 

* Vifj, Analog Signal Range 

* Ron. 0" Resistance (Note 3) 



*ls(OFF), Input Leakage Current 
* lo(ON). On Channel Leakage Current 

(HI-1818A) 

(HI-1828A) 
' IqIOFF) Output Leakage Current 

(HI-1818A) 

(HI-1828A) 



DIGITAL INPUT CHARACTERISTICS 
VAL, Input Low Threshold 
VAH , Input High Threshold (Note 4) 
lA, , Input Leakage Current 



SWITCHING CHARACTERISTICS 
Ts, Access Time (Note 5) 
Break-Before-Make Delay 
Settling Time (0.1%) 

(0.025%) 
C|N, Channel Input Capacitance 
Cqut. Channel Output Capacitance 

(HI-181BA) 

(HI-1828A) 
Cos(OFF), Drain-To-Source Capacitance 
Co, Digital Input Capacitance 



POWER REQUIREMENTS 

Pq. Power Dissipation 

PqS. Standby Power (Note 6) 

* !+, Current Pin 14 

* I., Current Pin 15 

* I L, Current Pin 2 



TEMP. 



Full 
+25''C 
Full 



Full 



Full 
Full 



Full 
Full 



Full 
Full 
Full 



+25OC 
+25''C 
+25OC 
+2500 
+25''C 

+25°C ■ 
+25OC 
+25°C 
+25OC 



Full 
Full 
Full 
Full 
Full 



HI-1818A-2/1828A-2 
-55°C to +12500 



MIN. 



4.0 



TYP. 



250 
300 



20 



100 
50 



100 
50 



350 
100 
1.08 
2.8 
4 

20 
10 
0.6 
5 



5 
5 

0.1 
0.3 
0.3 



MAX. 



+15 
400 
500 



50 



250 
125 



250 
125 



0.4 



0.5 
1 
1 



HI-1818A-5/1828A-5 
0OCto+75°C 



MIN. 



-15 



4.0 



TYP. MAX. 



250 
300 



20 



100 
50 



100 
50 



350 
100 
1.08 
2.8 

4 

20 
10 
0.6 
5 



5 
5 

0.1 
0.3 
0.3 



+15 
400 
500 



50 



250 
125 



250 
125 



0.4 



UNITS 



nA 



nA 
nA 



nA 
nA 



V 
V 

pA 



MS 
MS 

pF 

pF 
pF 
pF 
pF 



mW 
mW 
mA 
mA 
mA 



NOTES: 1. Voltage ratings apply when voltages at all other pins are 
within their normal operating ranges. 
2. Derate 9.25 mW/°C above 75°C. 
3- VouT = + 10VlouT = -1"iA. 

100% Tested for Dash 8 at +250C and +125°C Only. 



4. To drive from DTL/TTL circuits, IK pull-up resistors 
to + 5.0V supply are recommended. 

5. Time measured to 90% of final output level; 

Vquj = - 5.0V to +5.0V, Digital Inputs = OV to + 4.0V. 

6. Voltage at Pin 3, ENABLE = + 4.0V. 



TRUTH TABLES 



HI-I8I8A 





ADDRESS 




"ON" 


A? 




Ag 


EN 


CHANNE 


L 


L 


L 




1 


L 


L 


H 




2 


L 


H 


L 




3 


L 


H 


H 




4 


H 


L 


L 




5 


H 


L 


H 




6 


H 


H 


L 




7 


H 


H 


H 




8 


X 


X 


X 


H 


NONE 



HI-1828A 



ADDRESS 




"ON" 


Al Ao 


EN 


CHANNELS 


L L 


L 


1 and 5 


L H 


L 


2 and 6 


H L 


L 


3 and 7 


H H 


L 


4 and 8 


X X 


H 


NONE 
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PERFORMANCE CHARACTERISTICS 



ON RESISTANCE vs 
ANALOG SIGNAL LEVEL 

' 1 mA 











V2 













IN 








1 ( 


» — 


o— o— 

o 


OUT 


f V, 







ON" 1mA 



Test Circuit 



350 
300 
250 
200 
150 



100 







































+125 




















+25< 
— -55 





















































-10 -8 -6 -4 -2 0+2+4+6 +8 +10 
V| - SIGNAL LEVEL (VOLTS) 



ON CHANNEL CURRENT 
vs VOLTAGE 



■r 



-o— — o- 



OUT 



Test Circuit 



+60 
+40 
+20 



3 ° 

z 

X -20 

i 

-40 
-60 





















-55°C 


















• — \ + 


1250c 


















+250C 
























+125° 


+250C 


















-550c 





















-10 -8 -6-4-2 0+2+4+6 +8 +10 
VOLTAGE ACROSS SWITCH 



LEAKAGE CURRENTS vs TEMPERATURE 

OFF LEAKAGE ON LEAKAGE 



ACCESS TIME 





— EN 


OUT 












— 









1 



T10V-=r- 



IT 



+5VDCC^ 



-5VDC O- 



^— O EN — I (a)id(ON) 



IS(OFF)Qa) 
■nn» — 



1 ±, 




SCOPE 



ov — I L_ 



♦ lOVMOV tnd -10V/»10V. 

(Two msatumnwin p«r davic* for lolOFF): 

«tOV/-10V ««l -10V/»1(IV.I 



lOOpA 





























Id(ON|=Id(0 


FFI / 






^HI-1818A = 
:^HI-1828A: 








y 


































\ IjlOFFl 
















(HI-1818A/ 


1828A) 





































vah 


1 1 

= 4V 


— _ 














_\/ A u /9 




— ■ 




AO 


INP 
V/DI 


LIT 














2 


V. 








-H-M 


■m 






m- 




m- 


H44- 




+ 


5V 
























k 


: 
■ 5 


UTPl 
V/DI 
-5V 


JT 
V. 


i 










-4V 

































lOOns/DIV. 



100 125 



TEMPERATURE- oc 
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SCHEMATIC DIAGRAM 



ADDRESS INPUT BUFFER 




D2i 

-V .41 
ADDRESS 
INPUT 



ALLN-CHANNEL 
BODIES TO V- 

ALLP-CHANNEL 
BODIES TO V+ 
UNLESS OTHERWISE 
INDICATED. 



DECODER GATE 



EN 
o- 



+V9 



A2 0R A2 
o- 



4 [Nil 



A1 OR A1 
o- 



[P11 
[P12 

H |P13 

AO OR AO 

o-rl [P14 



[n12 -| [n13 



4 [n14 



P CHANNEL BODIES TO +V 
N channel BODIES TO -V 

A2 0R A2N0TUSED 
FOR H!-1828A 




TO 1 

•PCHANNEL 
SW I 

TO I 

N CHANNEL 
SW I 



IN SWITCH CELL | 



MULTIPLEX SWITCH 



FROM DECODE 



IN 



+V 
o 



P17 



N18 



N19 



PI 8 



FROM DECODE 



N17 



6 
-V 



OUT 
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HI-506/HI-507 

Single 16/ Differential 
8 Channel CMOS 
Analog Multiplexers 



FEATURES 



DESCRIPTION 



o 

T3 
C 

o 
o 

£ 

CO 

CO 

i_ 
Cd 
X 



• LOW ON RESISTANCE (TYP.) 

• WIDE ANALOG SIGNAL RANGE 

• DIRECTLY TTL/CMOS 

COMPATIBLE 



170n 
+15V 



2.4V (LOGIC "1") 

• ACCESS TIME (TYP.) 300ns 

• HIGH CURRENT CAPABILITY (TYP.) 50mA 

• BREAK-BEFORE-MAKE SWITCHING 

• NO LATCH-UP 



APPLICATIONS 



• DATA ACQUISITION SYSTEMS 

• PRECISION INSTRUMENTATION 

• DEMULTIPLEXING 

• SELECTOR SWITCH 



These monolithic CMOS multiplexers each include an array of eight analog switches, 
a digital decode circuit for channel selection, a voltage reference for logic thresholds, 
and an ENABLE input for device selection when several mulitplexers are present. 

The Dielectic Isolation (Dl) process used in fabrication of these devices eliminates the 
problem of latchup. Also, Dl offers much lower substrate leakage and parasitic 
capacitance than conventional junction - isolated CMOS (See Application Note 521). 
With the low ON resistance (180f2 typical), this allows low static error, fast channel 
switching rates, and fast settling. 

Switches are guaranteed to break-before-make, so two channels are never shorted 
together. 

The switching threshold for each digital input is established by an internal +5V 
reference, providing a guaranteed minimum 2A\J for "1" and maximum O.SV for 
"0". This allows direct interface without pullup resistors to signals from most logic 
families: CMOS, TTL, DTL and some PMOS. For protection against transient 
overvoltage, the digital inputs include a series 200S2 resistor and a diode clamp to 
each supply. 

The HI-50G is a sixteen channel single-ended multiplexer, and the HI-507 is an eight 
channel differential version. The recommended supply voltage is± IBV; however, 
reasonable performance is available down to i 7V. Each device is packaged in a 16 
pin DIP. 

The HI-506/507 are specified for operation from O^C to 700C. The "-2" versions are 
specified from -550C to +125''C. "Dash 8",(-8) designates -2 parts which have been 
screened per Mil-Std-883/ Method 5004/Class B. 



PINOUT 



FUNCTIONAL DIAGRAM 



H 1-506 



TOP VIEW 



Section 1 '' for Packaging 



HI-506 




28 OUT 

?7 -V SUPPLY 

26- IN B 

25 IN 7 

24 IN 6 

23 IN 6 

22 IN 4 

21 IN 3 

20 IN 2 

19 IN I 

18 ENABLE 

17 ADDRESS Ag 

16 ADDRESS A, 

IS ADDRESS A; 




HI-5C7 



Section 1 1 for Packaging 



TOP VIEW 



HI-507 



VSUPPLY 


1- 


• 


— V/— 




-28 OUT A 


OUT B 


2- 








- 27 -VsUPPLY 


NC 


3- 








- 26 IN 8A 


IN 8B 


4 - 








- 25 IN 7A 


IN 7B 


5- 








-24 IN 6A 


IN 6B 


6- 








-23 IN 6A 


IN SB 


7- 








-22 IN 4A 


IN 4B 


8- 








-21 IN 3A 


IN 3B 


9- 








-20 IN 2A 


IN 2B 


10- 








- 19 IN lA 


IN IB 


11 — 








- 18 ENABLE 


GND 


12- 








- 17 ADDRESS Aq 


NC 


13- 








— 16 ADDRESS Ai 


NC 


14- 








— 15 ADDRESS A2 
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ABSOLUTE MAXIMUM RATINGS 






Supply Voltage Between Pins 1 and 27 40V 


Total Power Dissipation* 


1200mW 


VeN. Va, Digital Input Overvoltage: 


Operating Temperature: 




V./VSupplyW+W 
^lVSupply(-)-4V 


HI-506/HI-507-2 


-550c to+1250C 


HI-506/HI-507-5 


OOC to +750C 


Analog Input Overvoltage: (Note 6) 


Storage Temperature 


-dO"L> to + loU"L» 


VDorVsJ^Supply (+) +2V 
IVSupply(-) -2V 


♦Derate 8mW/oC above Ta = +25oC 





SPECIFICATIONS 



SB 



ELECTRICAL CHARACTERISTICS Unless Otherwise Specified: Supplies = +15V, -15V; VAH(Logic Level High) =+2.4V, 

VAL(Logic Level Low) =+0.8V. For Test Conditions, consult Performance Characteristics section. 





HI-506/HI-507-2 
-550c to + 1250c 


HI-506/HI-507-5 
OOC to+750C 




PARAMETER 


TEMP 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


ANALOG CHANNEL CHARACTERISTICS 


















* Vs, Analog Signal Range 


Full 


-15 




+ 15 


-15 




+ 15 


V 


* Ron. On Resistance (Note 1) 


+250C 
Full 




170 


300 
400 




270 


500 




* ARqn, (Between Channels) 


+250C 




6 






6 




% 


* IS(OFF). Off Input Leakage Current 


+25''C 
Full 




0.03 


+50 




0.03 


+50 


nA 
nA 


* In(OFF) 0'' Output Leakage Current 
HI-506 
HI -507 


+250C 
Full 
Full 




0.3 


±500 
+250 




1.0 


±500 
±250 


nA 
nA 
nA 


* lO(ON), On Channel Leakage Current 
HI-506 
HI-507 


+250C 
Full 
Full 




0.3 


±500 
±250 




1.0 


±500 
±250 


nA 
nA 
nA 


DIGITAL INPUT CHARACTERISTICS 


















Val. Input Low Threshold 


Full 






+0.8 






+0.8 


V 


VaH> Input High Threshold 


Full 


+2.4 






+2.4 






V 


* Ia. Input Leakage Current (High or LowKNote 2) 


Full 






1.0 






5.0 


/xA 


SWITCHING CHARACTERISTICS 


















tA. Access Time 


+250C 




300 


1000 




300 




ns 


<OPEN. Break-Before Make Delay 


+250C 




80 






80 




ns 


tON(EN). Enable Delay (ON) 


+250C 




300 


1000 




300 






tOFF(EN), Enable Delay (OFF) 


+250C 




300 


1000 




300 




ns 


Settling Time (0.1%) 

(0.0 25%' 


+250C 
+2500 




1.2 
2.4 






1.2 
2.4 




/JS 


"Off Isolation" (Note 3) 


+250C 




75 






75 




dB 


Cs(OFF). Channel Input Capacitance 


+250C 




4 






4 




pF 


CdIOFF). Channel Output Capacitance 
HI-506 
HI-507 


+250C 
+250C 




44 
22 






44 
22 




pF 
pF 


Ca, Digital Input Capacitance 


+25''C 




2.2 






2.2 




pF 


Cos(OFF). Input to Output Capacitance 


+250C 




0.08 






0.08 




pF 


POWER REQUIREMENTS 


















*l+. Current Pin 1 (Note 4) 


Full 




1.7 


3.0 




3.4 


5.0 


mA 


*l-. Current Pin 27 (Note 4) 


Full 




0.4 


1.0 




0.8 


2.0 


mA 


*l+. Standby (Note 5) 


Full 




1.7 


3.0 




3.4 


5.0 


mA 


*l-. Standby (Note 5) 


Full 




0.4 


1.0 




0.8 


2.0 


mA 



NOTES: 1. VouT = -10V,loUT = -lmA 

2. Digital Inputs are Mos Gates. Typical Leakage 
Less Than InA. 

3. Ven = 0.8V. Rl = IK, Cl = 28pF,Vs = 7VRMS, 
f = 500kHz. 



4. Ven = 4.0V, All Va = 4.0V 

5. Ven = OV,AIIVa = OV 

6. If Analog Input Overvoltage Conditions are Anticipated, 

Use of HI-5Q6A/507A Protected Multiplexers is Recommended. 
See HI-506A/507A Datasheet. 



100% Tested for Dash 8 at+250C and +1250C Only. 



TRUTH TABLES 



HI-506 



A3 


A? 


A) 


AO 


EN 


■ON" 
CHANNEL 


X 


X 


X 


X 


L 


NONE 




1. 






H 


1 




L 






H 


2 




L 






H 


3 




L 






H 


4 




H 






H 


b 




H 






H 


6 




H 






H 


7 




H 






H 


8 


H 


L 






H 


9 


H 


L 






H 


10 


H 


L 






H 


It 


H 


L 






H 


12 


H 


H 






H 


13 


H 


H 






H 


14 


H 


H 


H 




H 


15 


H 


H 


N 


H 


H 


16 



HI-507 



A2 


A] 


AO 


EN 


ON 
SWITCH 
PAIR 


X 


X 


X 


L 


NONE 


L 


L 


L 


H 


1 


L 


L 


H 


H 


2 


L 


H 


L 


H 


3 


L 


H 


H 


H 


4 


H 


L 


L 


H 


5 


H 


L 


H 


H 


6 


H 


H 


L 


H 


7 


H 


H 


H 


H 


8 



® IC MASTER 1983 



2651 



HI-506A/HI-507A 

re Channel CMOS 
Ana fog Multiplexer with 
Overvoltage Protection 



FEATURES 



DESCRIPmN 



• ANALOG/DIGITAL OVERVOLTAGE PROTECTION 

• FAIL SAFE WITH POWER LOSS (NO LATCHUP) 

• BREAK-BEFORE-MAKE SWITCHING 

• DTL/TTL AND CMOS COMPATIBLE 

• ANALOG SIGNAL RANGE +15V 

• ACCESS TIME (TYP.) 500ns 



• SUPPLY CURRENT AT 1MHz 

ADDRESS TOGGLE (TYP.) 

• STANDBY POWER (TYP.) 



4mA 
7.5mW 



APPLICATIONS 



• DATA ACQUISITION 



• INDUSTRIAL CONTROLS 



The HI-506A and HI-507A are dielectrically isolated CMOS 
analog multiplexers incorporating an important feature; they 
withstand analog input voltages much greater than the supplies. 
This is essential in any system where the analog inputs originate 
outside the equipment. They can withstand a continuous input 
up to 10 volts greater than either supply, which eliminates the 
possibility of damage when supplies are off, but input signals 
are present. Equally important they can withstand brief input 
transient spikes of several hundred volts; which otherwise 
would require complex external protection networks. Neces- 
sarily, ON resistance is somewhat higher than similar unpro- 
tected devices, but very low leakage currents combine to pro- 
duce lovv-jerrors. Application Notes 520 and 521 further explain 
these features. 

The HI-506A-2 and HI-507A-2 are specified over -550C to 
+1250C while the -5 versions are specified over QOC to +750C. 



• TELEMETRY 



PINOUT 



FUNCTIONAL DIAGRAM 



HI-506A 



Section 11 for Packaging 



HI-506A 





HI-507A 



Section 1 1 for Packaging 



HI -507 A 



TOP VIEW 



VSUPPLY 


1- 


• 


— Vj* 




-28 OUT A 


OUT B 


2- 








— 27 -VsuPPLY 


NC 


3- 








- 26 IN 8A 


IN 8B 


4 - 








- 26 IN 7A 


IN 78 


5- 








— 24 IN 6A 


IN 68 


6- 








— 23 IN 5A 


IN 58 


7- 








— 22 IN 4A 


IN 48 


8- 








-21 IN 3A 


IN 38 


9- 








- 20 IN 2A 


IN 28 


10- 








- 19 IN lA 


IN IB 


11- 








— 18 ENABLE 


GND 


12- 








— 17 AODRESS Aq 


Vref 


13- 








— 16 AODRESS Ai 


NC 


14- 








— 15 ADORESS A2 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage Between Pins 1 and 27 
Vrep to Ground V+ to Ground 
VeN. Va. Digital Input Overvoltage: 
^ I Vsupply (+) 

^ Wsupply (-) 
Analog Overvoltage: 

VSupply (+> 



vs 



IVSupply (-) 



40V 
+20V 

+4V 
-4V 

+20V 
-20V 



Total Power Dissipation* 
Operating Temperature 
HI-506A/507A-2 
HI-506A/507A-5 
Storage Temperature 



'Derate 8mW/°C above Ta = +750C 



1200mW 

-55°Cto+125°C 
0°Cto +75°C 
-65OCto+150°C 



ELECTRICAL CHARACTERISTICS (Unless otherwise specified) 
Supplies =--+15V, -15V; Vref (P"" 13) = Open; Vah (Logic Level High) =+4.0V; Val <Logic Level Low) = +0.8V 
For Test Conditions, consult Performance Characteristics section. 







HI-506A/507A-2 
-55''Cto+1250C 


HI-506A/507A-5 
CC to+750C 




PARAMETER 


TEMP. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


ANALOG CHANNEL CHARACTERISTICS 
*Vs, Analog Signal Range 


Full 


-15 




+ 15 


-15 




+ 15 


V 


•Ron. On Resistance (Note 1) 


+25OC 
Full 




1.2 
1.5 


1.5 
2.0 




1.5 
1.8 


1.8 
2.0 


KJl 


*'S (OFF). 0'' Input Leakage Current 


+25°C 
Full 




0.03 


+50 




0.03 


+50 


nA 
nA 


*'0 (OFF). 0" Output Leakage Current 

HI-506A 
HI-507A 


+25OC 
Full 
Full 




1.0 


+500 
+250 




1.0 


+500 
+250 


nA 
nA 
nA 


*'D (OFF) with Input Overvoltage Applied 
(Note 2) 


+25°C 
Full 




4.0 


2.0 




4.0 




nA 


*'D (ON). 0" Channel Leakage Current 

HI-5Q6A 
HI-507A 


+25°C 
Full 
Full 




0.1 


+500 
+250 




0.1 


+500 
+250 


nA 
nA 
nA 


DIGITAL INPUT CHARACTERISTICS 
V/\L. Input Low Threshold 1 TTL Drive 
Vah, Input High Threshold! (Note 7) 


Full 
Full 


4.0 




0.8 


4.0 




0.8 


V 
V 


y.'^'-! MOS Drive (Note 3) 

vah I 


+25''C 
+25°C 


6.0 




0.8 


6.0 




0.8 


V 
V 


*IA, Input Leakage Current (High or Low) 


Full 






1.0 






5.0 


n^ 


SWITCHING CHARACTERISTICS 
tA. Access Time 


+25OC 




0.5 


1.0 




0.5 




/JS 


'OPEN. Break-Before Make Delay 


+25OC 




80 






80 




ns 


'ON (EN). Enable Delay (ON) 


+25''C 




300 






300 




ns 


'OFF (EN). Enable Delay (OFF) 


+25°C 




300 






300 




ns 


Settling Time (0.1%) 

(0.025%) 


+25''C 
+25°C 




1.3 
4.4 






1.3 
4.4 




/JS 


"Off Isolation" (Note 4) 


+25OC 




65 






65 




dB 


Cs (OFF). Channel Input Capacitance 


+25OC 




5 






5 




pF 


I^D (OFF). Channel Output Capacitance HI-S06A 
HI-507A 

Ca. Digital Input Capacitance 


+25°C 
+25''C 
+25°C 




50 
25 
5 






50 
25 
5 




pF 
pF 
pF 


Cqs (OFF). Input to Output Capacitance 


+2500 




0.1 






0.1 




pF 


POWER REQUIREMENTS 
Pq. Power Dissipation 


Full 




7.5 






7.5 




mW 


Current Pin 1 (Note 5) 


Full 




0.5 


2.0 




0.5 


5.0 


mA 


*!-, Current Pin 27 (Note 5) 


Full 




0.02 


1.0 




0.02 


2.0 


mA 


*l+, Standby (Note 6) 


Full 




0.5 


2.0 




0.5 


5.0 


mA 


*l-. Standby (Note 6) 


Full 




0.02 


1.0 




0.02 


2.0 


mA 



1. VouT = .t:10V,loUT = -100pA. 

2. Analog Overvoltage = +33V. 

3. Vref = +10V. 

4. Ven = 0-8V, Rl = IK, Cl = 7pF, Vs ' 
3VRMS,f = 500KHZ.- 



5. Ven=+4-0V. 

6. Ven = 0.8V. 

7. To drive from DTL/TTL circuits, 1Kf2pull- 
up resistors to .+5.0V supply are recom- 
mended. 



• 100% Tested for Dash 8 
at +25°C and +125°C Only. 



TRUTH TABLES 



HI-506A 
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A) 


Ao 


EN 


■ON" 
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X 


X 


X 


L 
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3 


H 
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9 


H 
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10 


H 
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H 


11 


H 
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12 


H 


H 
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13 


H 


H 






H 


M 


H 


H 


H 




H 


15 


H 


H 


H 


H 


H 
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Ao 
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X 


X 


X 


L 
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L 


L 


L 


H 
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L 


L 


H 


H 
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L 
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L 
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L 


H 


H 


H 


4 


H 


L 


L 
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5 


H 


L 


H 


H 


6 


H 


H 


L 
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H 
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HI-508/HI-509 

Single 8/Differential 
4 Channel CMOS Analog Multiplexer 



FEATURES 



DESCRIPTION 



• FAST ACCESS 220ns 

• FAST SETTLING (0.01%) 600ns 

• LOW Ron 180n 

• BREAK-BEFORE-MAKE SWITCHING 

• NO LATCH-UP 

• TTL/CMOS COMPATIBLE 2.4V (LOGIC "1") 



APPLICATIONS 



• PRECISION INSTRUMENTS 

• DATA ACQUISITION SYSTEMS 

• TELEMETRY 



These monolithic CMOS multiplexers each include an array of eight analog 
switches, a digital decode circuit for channel selection, a voltage reference for 
logic thresholds, and an ENABLE input for device selection when several multi- 
plexers are present. 

The Dielectric Isolation (01) process used in fabrication of these devices elim- 
inates the problem of latch-up. Also, Dl offers much lower substrate leakage and 
parasitic capacitance than conventional junction-isolated CMOS (see Application 
Note 521). Combined with the low ON resistance (180S2 typical), these benefits 
allow low static error, fast channel switching rates, and fast settling. 

Switches are guaranteed to break-before-make, so two channels are never shorted 
together. 

The switching threshold for each digital input is established by an internal +5V 
reference, providing a guaranteed min. 2.4\/ for "1" and max. 0.8V for "0". This 
allows direct interface without pull-up resistors to signals from most logic fam- 
ilies: CMOS, TTL, DTL, and some PMOS. For protection against transient 
overvoltage, the digital inputs include a series resistor and a diode clamp to 
each supply. 

The HI-508 is an eight channel single-ended multiplexer, and the HI-509 is a four 
channel differential version. The recommended supply voltage is ±1 5V; however, 
reasonable performance is available down to ±7\/. Each device is packaged in a 
16 pin DIP. 

The HI-508/509-5 are specified for operation from OOC to 70OC. The "-2" 
versions are specified from -550C to ±1250C. "Dash 8" (-8) designates -2 parts 
which have been screened per MIL-STD-883/Method 5004/Class B. 



PINOUTS 



FUNCTIONAL DIAGRAMS 



HI-508 



TOP VIEW 



Section 11 for Packaging 



HI-508 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS (Note 1) 

VSupp|y(+) to VSupply(-) 

VSupplyf"^' toGND 
VSupply<-> toGND 

Digital Input Overvoltage: 

VcM V/v I^Supplyj-'J 
VEN,Va |vsupp|y(-) 

Analog Input Overvoltage (Note 6): 
w w JVsupplv^+) 
^D'^S |vsupp|y(-) 



40V 

20V 
20V 



+4V 
-4V 



+2V 
-2V 



Power Dissipation * 

(Derate 8mW/oC above Ta = +750C) 

Operating Temperature Ranges: 

H 1-508/509-2, -8 

H 1-508/509-5, -6 

H 1-508/509-1 

Storage Temperature Range 



Package Limitation 



750mW 



-550c to+125oC 
OoCto 70OC 
-55OCto+200oC 

-65oCto+150OC 



ELECTRICAL CHARACTERISTICS Unless otherwise specified: Supplies = ± 15V, GND = OV 





HI-508/HI-509-2 
-550Cto+125<'C 


HI-508/HI-509-5 
0OCto+70OC 




PARAMETER 


TEMP 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


ANALOG CHANNEL CHARACTERISTICS 


















Vs Analog Signal Range 


Full 


-15 




+15 


-15 




+15 


V 


RON, On Resistance 


+250C 
Full 




180 
230 


300 
400 




180 
230 


400 
500 


f2 


A RON, Any Two Channels 


+250C 




5 






5 




% 


IS(OFF), Off Input Leakage Current (Note 2) 


+25''C 
Full 






10 

50 






10 

50 


nA 
nA 


ID(OFF), Off Output Leakage Current 
HI-508 
HI-509 


+250C 
Full 
Full 




10 
10 


200 
100 




10 
10 


200 
100 


nA 

n A 

rirt 


*lD(ON), On Channel Leakage Current 
HI-508 
HI-509 


+250C 
Full 
Full 




10 
10 


200 
100 




10 
10 


200 
100 


nA 
nA 


IDIFF, Differential Off Output Leakage Current 
(HI-509 Only) 


+250C 
Full 




1 

5 


5 

50 




1 

5 


5 

50 


nA 
nA 


DIGITAL INPUT CHARACTERISTICS 


















Vah, High Threshold 


Full 


2.4 






2.4 






V 


V/\L, Low Threshold 


Full 






0.8 






0.8 


V 


Ia, Input Leakage Current (High or Low) (Note 3) 


Full 






1 






1 




SWITCHING CHARACTERISTICS 


















tA, Access (Transition) Time 


+250C 
Full 




220 


500 
1000 




220 


1000 


ns 
ns 


tQPEM, Break-Before-Make Interval 


+250C 




70 






70 




ns 


tON(EN), Enable Turn-On 


+25''C 




210 






210 




ns 


tOFF(EN), Enable Turn-Off 


+25''C 




180 






180 




ns 


ts. Settling Tme to 0.1% 
to 0.01% 


+2500 
+25''C 




360 
600 






360 
600 




ns 
ns 


Off Isolation (Note 4) 


+250C 




68 






68 




dB 


Cs(OFF), Channel Input Capacitance 


+250C 




5 






5 




pF 


Co(OFF), Channel Output Capacitance 


+250C 




21 






21 




pF 


Ca, Digital Input Capacitance 


+250C 




3 






3 




pF 


Cos(OFF), 'nput to Output Capacitance 


+25''C 




.08 






.08 




pF 


POWER REQUIREIVIENTS 


















I+, Positive Supply Current (Note 5) 


Full 






2 






2 


mA 


I-, Negative Supply Current (Note 5) 


Full 






1 






1 


mA 


Pq, Power Dissipation 


Full 






45 






45 


mW 



NOTES: 1. Absolute maximum ratings are limiting values, 
applied Individually, beyond which the service- 
ability of the circuit may be impaired. Functional 
operation under any of these conditions is not 
necessarily Implied. 

2. Ten nanoamps is the practical limit for high 
speed measurement in the production test 
environment. Actually, Ig (off) is below lOOpA 
for most devices, at 250C. 

3. Digital Input leakage is primarily due to the clamp 
diodes (see Schematic). Typical leakage Is less 
than 1nAat250C. 



4. Ven = 0.8V, Ri = IK, Ci = 15pF, Vs = 7VriviS, 

f = 500kHz. Worst case isolation occurs on channel 
4 (HI-508) and channels 4, 8 (HI-509), due to 
proximity of the output pins. 

5. VEN = 0Vor5V. All Va = 0. 

6. If an overvoltage condition is anticipated (analog 
Input exceeds either power supply voltage), the 
HARRIS HI-508A/509A multiplexers are 
recommended. 



TRUTH TABLES 
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HI-508A/509A 



8 Channel CMOS Analog 
Multiplexers with Overvoltage Protection 



FEATURES 



DESCRIPTION 



o 

TD 
C 

o 
o 

"e 


CO 
(0 



• ANALOG/DIGITAL OVERVOLTAGE PROTECTION 

• FAIL SAFE WITH POWER LOSS (NO LATCHUP) 

• BREAK-BEFORE-MAKE SWITCHING 

• DTL/TTL AND CMOS COMPATIBLE 

• ANALOG SIGNAL RANGE ±15V 

• ACCESS TIME (TYP.) 500ns 

• SUPPLY CURRENT AT 1MHz 

ADDRESS TOGGLE (TYP.) 4mA 

• STANDBY POWER (TYP.) 7.5mW 



APPLICATIONS 



DATA ACQUISITION 



• INDUSTRIAL CONTROLS 



The HI-508A and HI-509A are dielectrically isolated CMOS 
analog multiplexers incorporating an important feature; they 
withstand analog input voltages much greater than the supplies. 
This is essential in any system where the analog inputs originate 
outside the equipment. They can withstand a continuous input 
up to 10 volts greater than either supply, which eliminates the 
possibility of damage when supplies are off, but input signals 
are present. Equally important, they can withstand brief input 
transient spikes of several hundred volts; which otherwise 
would require complex external protection networks. Neces- 
arily, ON resistance is somewhat higher than similar unpro- 
tected devices, but very low leakage currents combine to pro- 
duce low errors. Application Notes 520 and 521 further explain 
these features. 

The HI-508A-2 and HI-509A-2 are specified over -550C to 
+1250C while the -5 versions are specified over O^C to +750C. 



• TELEMETRY 



PINOUT 



FUNCTIONAL DIAGRAM 



HI -508 A 



Section 11 for Packaging 



HI -508 A 



TOP VIEW 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS 






Voltage between Supply Pins 40V 


Total Power Dissipation* 


725 mW 


V+ to Ground 


20V 


Operating Temperature: 




^EN' ^A' Digital Input Overvoltage: 


HI-508A/HI-509A-2 


-550c to+1250C 




VsupplyH +4V 


HI-508A/HI-509A-5 


0°C to +75OC 




Vsupply(-) -4V 


Storage Temperature 


-65OCto+150OC 


Analog Input Overvoltage: 








Vsupply (+) +2GV 








Vsupply(-) -20V 


*Derate 8mW/°C above \f^ = 


750c 



ELECTRICAL CHARACTERISTICS (Unless Otherwise Specified) 

Supplies = +15V, -15V; V/^^ (Logic Level High) = +4.0V; V^^l "-ogic Level Low) = +0.8V 
For Test Conditions, consult Performance Characterisltcs section. 







Hl- 


508A/509A-2 


HI-508A/509A-5 








-550Cto+125''C 


0°Cto+75°C 




PARAMETER 


TEMP. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP 


MAX. 


UNITS 


ANALOG CHANNEL CHARACTERISTICS 


















*V5, Analog Signal Range 


Full 


-15 




+ 15 


-15 




+ 15 


V 


* f ON- Resistance (Note 1) 


+25°C 
Full 




1.2 
1.5 


1.5 
1.8 




1.5 
1.8 


1.8 
2.0 


Kn 


* 's(OFF)' ^" Input Leai<age Current 


+25OC 
Full 




0.03 


150 




0.03 




nA 
nA 


* '□(OFF)' Output Leakage Current 


+25OC 




1.0 






1.0 




nA 


HI-508A 


Full 






+250 






+250 


nA 


HI-509A 


Full 






+ 125 






+ 125 


nA 


* 'd(OFF) ^'^'^ Input Overvoltage Applied (Note 2) 


+25''C 
Full 




4.0 


2.0 




4.0 




nA 


*'d(ON)' Channel Leakage Current 


+25°C 




0.1 






0.1 




nA 


HI-508A 


Full 






!250 






1250 


nA 


HI-509A 








+ 125 






+ 125 


nA 


DIGITAL INPUT CHARACTERISTICS 


















Va 1 . Input Low Threshold I 
AL' '"h"" "-oLv^.o . (Note 6) 

V^^, Input High Threshold 1 


Full 






0.8 






0.8 


V 


Full 


4.0 






4.0 






V 


*l^, Input Leakage Current (High or Low) 


Full 






1.0 






1.0 


ilk 


SWITCHING CHARACTERISTICS 


















t^, Access Time 


+25°C 




0.5 


1.0 




0.5 




11% 


'open- ^^^^^ ' Before Make Delay 


+25''C 




80 






80 




ns 


'ON(EN)' ^"3ble Delay (ON) 


+25°C 




300 






300 




ns 


tQFF (EN)' Enable Delay (OFF) 


+25OC 




300 






300 




ns 


Settling Time (0.1%) 


+250C 




1.2 






1.2 




/LIS 


(0.0 2b%) 


+250C 




3.5 






3.5 




tl% 


"OFF Isolation" (Note 3) 


+25OC 




65 






65 




dB 


Cg (OFF)' Channel Input Capacitance 


+250C 




5 






5 




pF 


Cq (OFF)' Channel Output Capacitance 


















HI-508A 


+25OC 




25 






25 




pF 


HI-509A 


+25''C 




12 






12 




pF 


C^, Digital Input Capacitance 


+25''C 




5 






5 




pF 


Cqs (OFF)' Inpu* *o Output Capacitance 


+25''C 




0.1 






0.1 




pF 


POWER REQUIREMENTS 


















Pq, Power Dissipation 


Full 




7.5 






7.5 




mW 


*l+, Current (Note 4) 


Full 




0.5 


2.0 




0.5 


5.0 


mA 


*l-, Current (Note 4) 


Full 




0.02 


1.0 




0.02 


2.0 


mA 


*l+, Standby (Note 5) 


Full 




0.5 


2.0 




0.5 


5.0 


mA 


*l-, Standby (Note 5) 


Full 




0.02 


1.0 




0.02 


2.0 


mA 



NOTES: 1. VouT = i ""OV, louT= -■'OOAIA 

2. Analog Overvoltage = 1 33V 

3. Ven = 0.8V, Rl = 1 K, Cl = 7pF, 
Vs = 3V RMS, f = 500KHZ 

* 1 00% Tested for Dash 8 at +25^0 and +1 25°C 



4. Ven = +4.0V 

5. Ven = 0.8V 

6. To drive from DTL/TTL Circuits, 1 pull-up 
resistors to +5.0V supply are recommended 

Only. 



TRUTH TABLES 
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PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS 



UNLESS OTHERWISE SPECIFIED: Ta = 250C, VsuPPLY = +15V, Vah = +4V, Val = 0.8V 



TEST CIRCUIT 
NO. 1 



Ron 



V2 



100 /YA 



lOO^A 
- V2 - 



-Cx — o 

-o 



ON RESISTANCE vs. 
INPUT SIGNAL LEVEL, SUPPLY VOLTAGE 



1.4 
1.3 
a 1.2 
I 1-1 
I 10 
= 0.9 
° 0.8 



ON RESISTANCE 
vs. ANALOG INPUT VOLTAGE 











— \ — 
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Ta = ^ 
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+5+6+7 



+8 +9 +10 +11 +12 +13 +14 +15 
Supply Voltage - Volts 



LEAKAGE CURRENT vs. TEMPERATURE 

lOOnA 



lOOpA 



lOpA 



25" 



































OF 

- LEAKAGE 


F OUTPUT 






CURRENT 
IqIOFF) 
































^ nw 1 FA 


/Arc 






CURRENT. 






'0 


(ON) 








































\0FF INPU 


T 

CURRENT' 






^LEAKAGE 
Is (OFF) 



















































50° 75° 100° 

Temperature -"C 



125" 



TEST CIRCUIT 
NO. 2* 



TEST CIRCUIT 
NO. 3* 



-O EN 



i 



AIIdWFF) 



-=-*-10V 

X 



IS(OFF)^ 



1 i 



TEST CIRCUIT 
NO. 4* 



*Two measurements per channel: 
+ 10V/-10V and -10V/+10V. 
(Two measurements per device for ID(OFF): 
+ 10V/-10V and -10V/+10V.) 



D(ON) 
10V 



i 

+4V 



ANALOG INPUT OVERVQLTAGE CHARACTERISTICS ANALOG INPUT OVERVOLTAGE CHARACTERISTICS 




+15 +18 +21 +24 +27 +30 +33 +36 
V||ij - Analog Input Overvoltage (Volts) 
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PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS (continued) 





+14 


< 
e 


+12 




+10 




+8 


u 








+6 


S 






+4 




+2 




Q 



ON CHANNEL CURRENT vs. VOLTAGE 

















-55»C 
















+25"C 
















H25°C 



































































TEST CIRCUIT 
NO. 6 



ON CHANNEL CURRENT 
vs. VOLTAGE 



+€ +8 +10 +12 
Vlfj - Voltage Across Switch 




SUPPLY CURRENT vs. TOGGLE FREQUENCY 



< 

E 



€ 4 

3 
CO 
I 

+' 2 















V 


SUPPLY = i 








Vsuppn 


= +10V^ 























IK 10K 100K 1M 10M 

Toggle Frequency, Hz 



TEST CIRCUIT 
NO. 7 



"supply 

SUPPLY CURRENT vs. 
TOGGLE FREQUENCY 




: 4V 

08V 

50°o DUTY CYCLE 
•SIMILAR CONNECTION FOR HI-509A 



CO 
X 



900 
800 
700 
600 
500 
400 
300 



ACCESS TIME vs. LOGIC LEVEL (HIGH) 



TEST CIRCUIT 
NO. 8 



3 4 5 6 7 8 9 10 11 12 13 14 15 
VaH "Logic Level (High), Volts 



A2 




ACCESS TIME vs. 
LOGIC LEVEL(HIGH) 





IN 1 


IN 2THRU 


IN 7 


HI-508A 


IN 8 




OUT 


GNO 





' SIMILAR CONNECTION FOR HI-509A 



SWITCHING WAVEFORMS 



VauM.o address 



— II I uni V 

M OV I 



DRIVE (V^) 



OUTPUT A 



lOV 



ACCESS TIME 



























V 


'a' 

2V/ 


'JPUT 
DIV. 


























































































■ ou 


rpuT 

//DIV 












A 



































200ns/Div. 
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SWITCHING WAVEFORMS (continued) 



33 



TEST CIRCUIT 
NO. 9 

BREAK BEFORE MAKE DELAY (tgpEi^) 



OV-Val 



ADDRESS 
DRIVE (V^l 



-OUTPUT Vftf 



'OPEN 



- EN 
" CH 



*HI-508A 



IN 1 
IN 2 
THRU 
IN 7 
IN 8 
OUT 



J? 



Vqut 
-O 



BREAK BEFORE MAKE DELAY (tQPEN) 





























JPUT 


















2V/ 


)IV. 












































OUT 


PUT 


















.5V 


/DIV. 















































•SIMILAR CONNECTION FOR HI-509A 



lOOns/Div. 



ENABLE DRIVE 



Vau = 4.0 



90"/-^ 



OUTPUT 

90% 



'ON(EN) 



'OFF ' 
(EN) I"" 



TEST CIRCUIT 
NO. 10 

ENABLE DELAY (toN(EN). tOFF(EN)) 



*HI-508A 


IN 1 
IN 2 
THRU 
IN 8 




OUT 


GNO 



— O+lov 



I 



ENABLE DELAY (toN(EN).'OFF(EN)l 



























ENA 


BLE 




















DR 
2V/ 


VE 

DIV. 






















































f^-M- 












OUT 

5V/ 


PUT 

DIV. 

















































SIMILAR CONNECTION FOR HI-509A 



lOOns/Div. 



SCHEMATIC DIAGRAMS 



TTL REFERENCE CIRCUIT 

I 1 

■ V+ 



ADDRESS INPUT BUFFER 
AND LEVEL SHIFTER 




LEVEL 
SHIFTED 
ADDRESS 
TO DECODE 



LEVEL 
► SHIFTED 
ADDRESS 
TO DECODE 



2660 



© 10 MASTER 1983 



SCHEMATIC DIAGRAMS (continued) 




ADDRESS DECODER 



A) OR A) 



TOP CHANNEL 

DEVICE OF 

THE SWITCH PAIR 



TON-CHANNEL 

DEVICE OF 

THE SWITCH PAIR 



o 

ZJ 
T3 
C 

o 
o 

"e 


CO 

CO 



ca 
X 



MULTIPLEX SWITCH 



FROM 
DECODE 



» 



OVERVOLTAGE PROTECTION 
I 



R11 

-WN/— <i 



-ILJTl 



I i WT' 



FROM 
DECODE 
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PACKAGING 



16 15 


14 


13 12 


11 10 9 


1 2 


3 


4 5 


6 7 8 




.100 TYP. 
(2.54) 



.OBO -^^ 1^ 
i.015 o°-15o 
(1.52 
±.381) 



A- 

.010 + .003 
(.2541.076) 



I3_E53_E3_EI3_EZ3_EZ3_EZ3_E1, 




kJ t=J LJ~Er 



.760+ ,010 
(19.30 + .254) ■ 



.125 
MIN. 
(3.17) 



■f I 



.135± 
.005 
(3.43 + 
.127) 



.0181.003 
(4.57 + .076) 



.100 TYP. 
(2.54) 



.060 TYP 
(1.52) 



^ (.762) 



.030 /// 
TYP. ^ 



.255 + . 010 
*(6.48i .254)'' 



.0101 .002 
(.254 + .051) 



1. All dimensions in inches; nnillimeters are shown in parentheses. 

2. All dimensions i.010 (t0.25mm) unless otherwise shown. 



ORDERING INFORMATION 



MODEL NUMBER 


OPERATING TEMPERATURE RANGE 


PRODUCT DESCRIPTION 


H1 1-508/509-1 


-550c to +200OC 


Hi-Temp (Includes 160 hours Burn-In) 


H1 1-508/509-2 


-550Cto+1250C 


Military 


H1 1-508/509-5 


OOC to +70OC 


Commercial 


H1 1-508/509-6 


OOC to +70OC 


Unpackaged Chips 


HI1-508/509-8 


-550c to+1250C 


Screened per MIL-STD-883/5004/ 
Class B 



SALES OFFICES 



1503 so. COAST ORIVE 
SUITE 320 

COSTA MESA, OA. 92626 
(714) 540-2176 

SUITE 300 

625 ELLISSTREET - 
MOUNTAIN VIEW, CA. 94043 
(415) 964-6443 

SUITE 227 

21243 VENTURA BLVD. 
WOODLAND HILLS, CA. 91364 
(213) 992-0686 



SUITE 115 

2020 WEST McNAB ROAD 
FT. LAUDERDALE, FL. 33309 
(305) 971-3200 



415WEST GOLF ROAD 
SUITE 19 

ARLINGTON HEIGHTS, IL. 
(312) 437-4712 



60005 



SUITE 301 

177 WORCESTER STREET 
WELLESLEY HILLS, MA. 02181 
(617) 237-5430 



SUITE 273 

555 BROAD HOLLOW ROAD 
MELVILLE, N.Y. 11747 
(516) 249-4500 

SUITE 206 

5250 FAR HILLS AVE. 
KETTERING, OH. 45429 
(513) 433-5770 

SUITE 325 

650 E.SWEDESFORD ROAD 
WAYNE, PA. 19087 
(215) 687-6680 



17120 DALLAS PARKWAY 
DALLAS, TX. 75248 
(214) 934-4237 



33919 NINTH AVE. SOUTH 
FEDERAL WAY, WA. 98003 
(20b) 838-4878 




SEMICONDUCTOR 
PRODUCTS DIVISION 

A DIVISION OF HARRIS CORPORATION 



NOTICE: Harris Semiconductor's products are sold'by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 
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t6 Channel/Differential 
8 Channel CMOS High Speed 
Analog Multiplexer 



FEATURES 



DESCRIPTION 



• ACCESS TIME (TYP) 

• SETTLING TIME (TYP TO 0.01%) 

• LOW LEAKAGE Is OFF 

Id OFF 

• low capacitance cs off 

cd off 

• high off isolation at 1mhz 

• low charge injection 

• single ended to differential 
selectable (sds) 

• logic level selectable (lls) 



100ns 

800ns 

lOpA 
35pA 

2.5pF 
18pF 

80dB 

0.3pC 



APPLICATIONS 



• DATA ACQUISITION SYSTEMS 

• PRECISION INSTRUMENTATION 

• INDUSTRIAL CONTROL 



The HI-516 is a monolithic dielectrically isolated, high speed, high perfor- 
mance CMOS analog multiplexer. It offers unique built-in channel selec- 
tion decoding plus an inhibit input for disabling all channels. The dual 
function of address input A3 enables the HI-516 to be user programmed 
either as a single ended IB-channel multiplexer by connecting 'out A' to 
'out B' and using A3 as a digital address input, or as an 8-channel diff- 
erential multiplexer by connecting A3 to the V" supply. The substrate leak- 
ages and parasitic capacitances are reduced substantially using the Harris 
dielectric isolation process to achieve optimum performances in both high 
and low level signal applications. The low output leakage current (Iq Off 
< lOOpA @ 250c) and fast settling (tsETTLE = 800ns to 0.01%) charact- 
eristics of the device make it an ideal choice for high speed data acquisition 
systems, precision instrumentation, and industrial process controls. 

The HI-516 is available in a 28 lead dual-in-line package. HI-516-5 is 
specified for operation over OOC to +750C, and the H 1-51 6-2 over -550C 
to +I250C. Processing to MIL-STD-883A, Class B screening is available 
by selecting the HI-516-8. 



PINOUT 



FUNCTIONAL DIAGRAM 



Section 1 1 for Packaging 



TOP VIEW 



v+ 


1 


28 


OUT B 


2 


27 


NC 


3 


26 


IN16/8B- 


4 


25 


IN15/7B 


5 


24 


IN 14/68 


6 


23 


IN13/5B 


7 


22 


IM12/4B 


8 


21 


II\I11/3B 


9 


20 


IN10/2B 


10 


19 


IN9/1B 


11 


18 


GND 


12 


17 


VDD/LLS 


13 


16 


A3/SDS 


14 


15 



OUT A 

V- 

■ IN8/8A 

■ miHA 

IN6/6A 
• IN5/5A 

■ IN4/4A 
IN3/3A 
IN2/2A 

■ IN1/1A . 
ENABLE 

■Ao 
■A, 
.A2 



EN> 
Ao> 
Al> 
A2> 
A3>-j-| 



A3 Decode 


A3 


Q 


"q 


H 


H 


L 


L 


L 


H 


V- 


L 


L 




INPUT BUFFER AND DECODERS MULTIPLEXER 
SWITCHES 
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ABSOLUTE MAXIMUM RATINGS 








Digital Input Overvoltage: 




Voltage Between Supply Pins 


33V 


TTL 


-6V< Vah <+6V 




Total Power Dissipation* 


1200mW 


A2VSUPPLY(-) 


-2V 


Operating Temperature Ranges: 




CMOS 


vsupply(+) 


+2V 


H 1-5 16-2 


-550c to +1250C 


GND 


_2V 


III O 1 U *J 


nor tn 7fior 


Analog Input Voltage: 




Storage Temperature Range 


-65OCto150OC 


vs 


vsupply(+) 


+2V 


* Derate 8mW/0C above tA 


750c 


vsupply(-) 


-2V . 







SPECIFIC A TIONS 



83 



E LECTR IC AL CH AR ACTE R 1ST ICS (Unless otherwise specified) Supplies = +1 5V, -1 5V; Vah (Logic Level High) = +2.4V, 

Val (Logic Level Low) = +0.8V; Vdd/LLS = Open (Note 6) 







-550c to+1250C 


OOC to +750C 




PARAMETER 


TEMP 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


AIMAI flR PHANNFI rHARArTFRKTIf; 

MIMMLUu UriMIMliiCL UnMnMUICniOMUO 


















Vs, Analog Signal Range 


Cull 

run 


-15 




+ 15 


-15 




+15 


V 


Rq|\I, On Resistance (Note 1) 


+^b"L 




620 


750 




620 


750 


IZ 




c • • II 

hull 




770 


1,000 




700 


1,000 


Si 


1$ lUrr), Utt Input Leakage Lurrent 






0.01 






0.01 




nA 




Cull 

run 




0.38 


50 




0.38 


50 


nM 


iQlUrr^, UTT uutput Leakage uurrent 






0.035 






0.035 




n A 

nM 




Cull 

run 




0.48 


100 




0.48 


100 


n A 

nM 


Iq(ON), On Channel Leakage Current 






0.04 






0.04 




n A 

nM 




Cull 

r UM 




0.56 


100 




0.56 


100 


n A 

nM 


nir:iTAi impiit rnaRArTPRiQTiPQ 


















Val Input Low Threshold (TTL) 


Full 






0.8 






0.8 


V 


Vah Input High Threshold (TTL) 


Full 


2.4 






2.4 






V 


Vah Input Low Threshold (CMOS) 


Full 






0.3VDD 






0.3VDD 


V 


Vah Input High Threshold (CMOS) 


Full 


0.7VDD 






0.7VOD 






V 


Iah Input Leakage Current (High) 


Cull 

run 




0.05 


1 




0.05 


1 


II A 

/iA 


IAL Current (Low) 


Cull 

run 




4 


25 




4 


25 


II A 

ma 


C\A/ITPUIIMR rUI A O fl TTF n IQTI PC 
oVVI lUnllMu L«nMnALItnloll L>o 


















tA, Access Time 


+250C ' 




100 


150 




100 


150 


ns 




Full 




120 


200 




120 


200 


ns 


tOPEN# Break before make delay 


+250C 




20 






20 




ns 


tON(EN), Enable Delay (IN) 


+250C 




100 


150 




100 




ns 


tOFF(EN), Enable Delay (OFF) 


+250C 




80 


125 




80 




ns 


Settling Time (0.1%) 


+250C 




250 






250 




ns 


(0.01%) 


+250C 




800 






800 




ns 


Charge Injection (Note 2) 


+250C 




0.33 






0.33 




pC 


Off Isolation (Note 3) 


+250C 




90 






90 




dB 


Cs(OFF), Channel Input Capacitance 


+250C 




2.5 






2.5 




pF 


Co(OFF), Channel Output Capacitance 


+250C 




18 






18 




,PF 


Ca, Digital Input Capacitance 


+250C 




5 






5 




pF 


Cds(OFF), Input to Output Capacitance 


+250C 




0.02 






0.02 




pF 


POWER REQUIREMENTS 


















PD, Power Dissipation 


Full 




525 






525 




mW 


I+, Current (Note 4) 


Full 




17.5 


25 




17.5 


30 


mA 


r, Current (Note 4) 


Full 




17.5 


25 




17.5 


30 


mA 


I+, Standby (Note 5) 


Full 




17.0 


25 




17.0 


30 


mA 


r, Standby (Note 5) 


Full 




17.0 


25 




17.0 


30 


mA 



NOTES: 
1 . 
2. 

3. 



V|N=ilOV, IOUT=-100/JA 

V|N = OV, Cl = lOOpF, Enable input 

pulse = 3V, f = 500kHz 

VEN = 0.8V, Vs = 3VRMS, f = 500kHz, 

Cl = 40pF, R L = 1 k. Pin 3 grounded 



4. VEN = +2.4V 

5. VEN = 0.8V 

6. Vqd/LLS Pin = Open or Grounded for TTL Compatibility 
Vdq/LLS Pin = Vqq for CMOS Compatibility 
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HI-516 USED AS A DIFFERENTIAL 
8-CHAI\INEL MULTIPLEXER 



A3 CONNECTTO VSUPPLY 


ON CHANNEL TO 


ENABLE 


A? 


Ai 


An 


OUT A 


OUT B 


L 


X 


X 


X 


NONE 


NONE 


H 


L 


L 


L 


1A 


IB 


H 


L 


L 


H 


2A 


2B 


H 


L 


H 


L 


3A 


3B 


H 


L 


H 


H 


4A 


4B 


H 


H 


L 


L 


5A 


5B 


H 


H 


L 


H 


6A 


6B 


H 


H 


H 


L 


7A 


7B 


H 


H 


H 


H 


8A 


8B 



TRUTH TABLES 



HI-516 USED ASA 16-CHANNEL MULTIPLEXER OR 
8 CHANNEL DIFFERENTIAL MULTIPLEXER * 



USE A3 AS DIGITAL 
ADDRESS INPUT 


ON CHANNEL TO 


ENABLE 


A3 


A2 


Al 


AO 


OUT A 


OUT B 


1 

L 


Y 
A 


A 


Y 
A 


Y 
A 


M n M p 

1^ U IM C 


IM U lu C 


U 

n 




1 




1 

u 


1 A 


IM U iv I. 


u 
n 




1 




u 
n 


9A 


Iv U IM C 


u 
n 




1 

L 




1 


oM 


Iv U IM P 


U 

n 




1 




14 
M 


/I A 


M n M P 

IM U l\I t 


U 

n 




u 

n 




1 

L 


DA 


M n M p 

IM U IM P 


LI 

n 




Ll 

n 




LI 

n 


C A 

oA 


M n M p 
IM U IM t 


u 
n 




u 

n 




1 

L 


7 A 


M n M p 

IM U IM t 


, H 




H 




H 


8A 


NONE 


H 


H 


L 




L 


NONE 


IB 


H 


H 


L 




H 


NONE 


2B 


H 


H 


L 




L 


NONE 


3B 


H 


H 


L 




H 


NONE 


4B 


H 


H 


H 




L 


NONE 


5B 


H 


H 


H 




H 


NONE 


6B 


H 


H 


H 


H 


L 


NONE 


7B 


H 


H 


H 


H 


H 


NONE 


SB 



For 16-Channel single-ended function, tie 'out A' to 
'out B', for dual 8-channel function use the A3 address 
pin to select between MUX A and MUX B, where MUX A 
is selected with A3 low. 
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H 1-518 

8 Channel/Differential 
4 Channel CMOS High Speed 
Analog Multiplexer 



FEATURES 



DESCRIPTION 



• ACCESS TIME (TYP) 

• SETTLING TIME (0.1%) 

• LOW LEAKAGE 1$ (OFF) 

Id (OFF) 

• LOW CAPACITANCE (TYP) Cs (OFF) 

Cd (OFF) 

• HIGH OFF ISOLATION @ (1MHz) 

• SINGLE ENDED TO 

DIFFERENTIAL MODESELECTABLE (SDS) 

• LOGIC LEVEL SELECTABLE (LLS) 

• LOW CHARGE INJECTION 



80ns 
250ns 

50pA 
lOOpA 
2pF 

lOpF 

75dB 



0.3pC 



APPLICATIONS 



• DATA ACQUISITION SYSTEMS 

• INDUSTRIAL CONTROLS 

• TELEMETRY 



The HI-518 Is a monolithic, high performance, high speed Analog 
Multiplexer, constructed utilizing the Harris Dielectrically isolated 
CMOS process. 

This device has the added feature that it can be user programmed 
either as a single ended 8-channel multiplexer by connecting 'out A' 
to 'out B' and using A2 as a digital address input, or as a 4 - 
channel differential multiplexer by connecting A2 to the V~ supply. 

TTL or CMOS compatibility is also selectable. Low leakage current. 
Id off < lOOpA @ 250C, and fast settling, 250ns to 0.1%,charac- 
teristics of this device make it an ideal choice for high speed data 
acquisition systems, precision instrumentation and industrial process 
controls. 

The HI-518 is available in an 18 lead Dual-in-Line Package. The 
HI-518-5 is specified for operation over QOC to +750C, and the 
HI-518-2 over -550C to +1250C. Processing to MIL-STD-883A 
Class B screening is available by selecting the HI-518-8. 



PINOUT 



FUNCTIONAL DIAGRAM 



Section 11 for Packaging 



+V[] 1 

OUTb[^ 2 

IN8/4B 3 

IN 7/3B 4 

IN6/2bQ 5 

IN 5/1B 6 
GND 7 

Vdd/LLs|^ 8 

A2/SDS[I 9 



TOP VIEW 
w 



Y VDO/LtS 



8 ^ OUTA 

^ IN 4/4A 
^ IN 3/3A 
^ IN 2/2 A 
^ IN 1/1A 
^ ENABLE 

]ao 
□ a. 



AO > 



A2>- 



A2 


a 


Q 


H 


H 


L 


L 


L 


H 


V- 


L 


L 



IN 1A 




OUT A 
— ^ 



IN4A 
-< 



IN IB 
— < 



OUTB 



IN 48 
— < 



INPUT BUFFER AND DECODERS MULTIPLEXER SWITCHES 
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SPECIFICATIONS 








\JBkJ 


\ ABSOLUTE MAXIMUM RATINGS 










«; Digital Input Overvoltage: 




Voltage Between Supply Pins 


33V 




TTL 


-6V<Vah<+6V 




Total Power Dissipation* 


725mW 




A2VsuPPLY(-) 


-2V 


Operating Temperature Ranges: 






i CiVIOS 


vsupply(+) 

GND 


+2V 
-2V 


HI-518-2 
HI-518-5 


-550c to+1250C 
OOC to 750c 




1 Analog Input Voltage: 




Storage Temperature Range 


-650C to 150OC 




1 


vsupply(+) 


+2V 


*Derate 8mW/0C above t/\ 


750c 




. vsupply(-) 


-2V 









ELECTRICAL CHARACTERISTICS 



(Unless otherwise specified) Supplies = +15V, -15V; Vah (Logic Level High) = +2.4V, 
Val (Logic Level Low) = +0.8V; Vqd/LLS = Open (Note 6). 







-550c to+1250C 


0OCto+75oC 




PARAMETER 


TEMP 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


ANALOG CHANNEL 
CHARACTERISTICS 


















Vg Analog Signal Range 


Full 


-15 




+15 


-15 




+ 15 


V 


Ron On Resistance (Note 1) 


+250C 
Full 




480 
700 


750 
1000 




480 
700 


750 
1000 


n 


Is (OFF) Off Input 
Leakage Current 


+250C 
Full 




0.05 
0.60 


50 




0.05 
0.60 


50 


nA 
nA 


Id (OFF) Off Output 
Leakage Current 


+250C 
Full 




0.10 
0.30 


50 




0.10 
0.30 


50 


nA 
nA 


Id (ON) On Channel 
Leakage Current 


+250C 
Full 




0.10 
0.30 


50 




0.10 
0.30 


50 


nA 
nA 


DIGITAL INPUT 
CHARACTERISTICS 


















^AL Input Low Threshold (TTL) 


Full 






U.O 






U.O 


v 


V/\(-| Input High Threshold (TTL) 


Full 


2.4 






2.4 






V 


Val Input Low Threshold (CIVIOS) 


Full 






0.3VDD 






0.3VDD 


V 


v/^(-l Input nign inresnoiu \uiviuoj 


Pill! 

run 


7\/nn 












V 


IAH Input Leakage Current (High) 


Full 




0.05 


1 




0.05 


1 


^^^ 


Iah Input Leakage Current (Low) 


Full 




4 


20 




4 


20 


pA 


SWITCHING CHARALTbHISTILb 


















tA, Access Time 


+250C 
Full 




80 
110 


125 
150 




80 
110 


125 
150 


ns 


'OPEN. Break before make Delay 


+250C 




20 






20 




ns 


tQiM (EN), Enable Delay (ON) 


+250C 




80 


150 




80 


150 


ns 


tOFF (EN), Enable Delay (OFF) 


+250C 




60 


125 




60 


125 


ns 


Settling Time (0.1%) 


+250C 




250 






250 




ns 


(0.01%) 


+250C 




800 






800 






Charge Injection (Note 2) 


+250C 




0.3 






0.3 




pC 


Off Isolation (Note 3) 


+250C 




86 






86 




dB 


Cs (OFF) Channel Input Capacitance 


+250C 




1.9 






1.9 




PF 


Cd (OFF) Channel 
Output Capacitance 


+250C 




10 






10 




PF 


Ca, Digital Input Capacitance 


+250C 




3 






3 




pF 


CDS (OFF) Input to Output 
Capacitance 


+250C 




0.02 






0.02 




pF 


POWER REQUIREMENTS 


















PD, Power Dissipation 


Full 




360 


450 




360 


540 


mW 


I+, Current (Note 4) 


Full 




12 


15 




12 


18 


mA 


I', Current (Note 4) 


Full 




12 


15 




12 


18 


mA 


I+, Standby (Note 5) 


Full 




11.5 


15 




11.5 


18 


mA 


r. Standby (Note 5) 


Full 




11.5 


15 




11.5 


18 


mA 



NOTES: 

1. V|N = i 10V, loUT = -100^^A 

2. V|N = OV, Cl = lOOpF, Enable 
Input pulse = 3V, f = 500kHz. 



VeN = .0.8V, VS =3VRI\/IS, f = 500kHz, 
Cl = 40pF, Rl = Ik. Due to the pin 
to pin capacitance between IN 8/4B 
(Pin 3) and Out B (Pin 2) channel 
8/48 exhibits 60dB of Off Isolation 
under the above test conditions. 



o 

T3 
C 

o 
o 

E 

<D 
CO 
w 

ca 
X 



4. VEN = +2.4V. 

5. VEN = 0.8V. 

6. VDD/LLS Pin = Open or ground- 
ed for TTL compatibility. 
VDD/LLS Pin = VdD for CMOS 
compatibility. 
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TRUTH TABLES 



CO 

X 



HI-518 USED AS 8 CHANNEL MULTIPLEXER OR 
4 CHANNEL DIFFERENTIAL MULTIPLEXER 



HI-518 USED AS DIFFERENTIAL 
4 CHANNEL MULTIPLEXER 



O 

T3 
C 

o 
o 

E 

0) 
CO 

CO 



USE A2AS DIGITAL 








ADDRESS. INPUT 




ON CHANNEL TO 


ENABLE 


A2 


Al 


An 


OUT A 


OUT B 


L 


X 


X 


X 


NONE 


NONE 


H 


L 


L 


L 


1A 


NONE 


H 


L 


L 


H 


2A 


NONE 


H 


L 


H 


L 


3A 


NONE 


H 


L 


H 


H 


4A 


NONE 


H 


H 


L 


L 


NONE 


IB 


H 


H 


L 


H 


NONE 


2B 


H 


H 


H 


L 


NONE 


3B 


H 


H 


H 


H 


NONE 


4B 



A2 CONNECT TO 






V- SUPPLY 


ON CHANNELTO 


ENABLE 


Al 


AO 


OUT A 


OUTB 


L 


X 


X 


NONE 


NONE 


H 


L 


L 


1A 


IB 


H 


L 


H 


2A 


2B 


H 


H 


L 


3A 


3B 


H 


H 


H 


4A 


4B 
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Hf^524 

4 Channel 
Video Multiplexer 



FEA TURES 



DESCRIPTION 



• CROSSTALK (lOMHz) > 60dB 

• FAST ACCESS TIME 150ns 

• FAST SETTLING TIME (0.01%) 600ns 

• TTL COMPATIBLE 



APPLICATIONS 



WIDEBAND SWITCHING 
o RADAR 

• TVVIDEO 

• ECM 



The HI-524 is a four channel CMOS analog multiplexer designed to 
process single-ended video signals with bandwidths up to lOMHz. The 
chip includes a 1 of 4 decoder for channel selection and an Enable 
input to inhibit all channels (chip select). 

Three CMOS transmission gates are used in each channel, as compared 
to the single gate in more conventional CMOS multiplexers. This pro- 
vides a double, barrier to the unwanted coupling of signals from each 
input to the output. In addition, Dielectric Isolation (Dl) processing 
helps to insure that Crosstalk exceeds 60dB at 10MHz. 

The HI-524 is designed to operate into a wideband buffer amplifier 
such as the HARRIS HA-5190. The multiplexer chip includes two 
"on" switches in series, for use as a feedback element with the amplifier. 
This feedback resistance matches and tracks the channel Rqn resis- 
tance, to minimize the amplifierVos and its variation with temperature. 

The HI-524 is well suited to the rapid switching of video signals in 
telemetry, instrumentation, radar and video systems. It is packaged 
in an 18 pin ceramic DIP and operates on±15\/ supplies. 

The performance levels available are: HI1-524-2, -550C to +1250C 
operating range; H1 1-524-5, O^C to +750C operating range and 
HI1-524-8, -550c to+1250C operating range plus 100% screening 
per MIL-STD-883/Method 5004/Class B. Chips for hybrid applications 
are designated H 10-524-6. 



O 
13 
■D 
C 

o 
o 

E 

(D 
CO 
CO 

X- 

CO 

X 



PINOUT 



FUNCTIONAL DIAGRAM 



Section 11 for Packaging 



IN 1 >- 



+V (I 1 
OUT C 2 
SIG GND C 3 
SIG GND C 4 
IN4 C 5 
SIG GND C 6 
IN 3 C 7 
PWR GND C 8 
Ai C 9 



TOP VIEW 
v.^ 



□ FB(IN) 

□ -V 

□ FB(OUT) 

□ SIG GND 

□ in 2 

□ SIG GND 

□ IN 1 

□ EN 

□ Ao 



IN 2 >- 



SIG GND >- 
SIG GND>- 



1 0F4 
DECODER 



-< FBIIN) 



-<FBlaUTI 



TRUTH TABLE 









ON 


Al 


Ao 


EN 


CHANNEL 


X 


X 


L 


NONE 


L 


L 


H 


r 


L 


H 


H 


2 


H 


L 


H 


3 


H 


H 


H 


4 



-15V PWR +16V EN Ao Ai 
GNO 



•CHANNEL 1 IS SHOWN 
SELECTED IN THE DIAGRAM 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS 

Digital Input Overvoltage: 

-6V < Vah < +6V 

Analog Input (Vs) or Output (Vq) 
+VSUPPLY +2V 
-VSUPPLY -2V 



Voltage Between Supply Pins 
Either Supply to Ground 
Total Power Dissipation 
Operating Temperature Range: 

HI -524-2, -8 

HI-524-5 
Storage Temperature Range 



33V 
16.5V 
750mW 

-55oCto+1250C 
0OCto75OC 
-650Ct0 150OC 



ELECTRICAL CHARACTERISTICS 



(Unless otherwise specified) Supplies = +15V,-15V; Vah (Logic Level High) =+2.4V, 
Val = (Logic Level Low) = +0.8V;Vei\| =+2.4V 









H 1-524-2,- 


8 






HI-524-5 












550c to+1250C 




OOC to +750C 




PARAMETER 


TEMP 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


Analog Channel Characteristics 






















VS, Analog Siynal Range 


Pull 

run 


-10 






+10 


-10 






+10 




nUN, un nesisiancc vivOic w 








700 








700 








Pull 

run 








1.5K 








1.5K 





lO fnPP\ nff Inrtiit 1 oal/ana Piirront /Mnta 9\ 








0.2 








0.2 




nA 




Pull 

run 








50 








50 


nA 


\\j \\jvri, UTT uuipul L6aKayc uurreni \i)joie l) 








0.2 








0.2 




nA 




Full 








50 








50 


nA 


In (ON) rin Phnnnpl 1 palf;inp Piirrpnt fNntP 7) 


+25°C 






0.7 








0.7 




nA 




Full 








r;n 










nA 


3dB Bandwidth: (Note 3) 


Full 






20 








20 




MHz 


Digital Input Characteristics 






















V/AI Inniit 1 niA/ ThrPchnlH /TTI \ 
vML inpUl LUW 1 IllcdllUlU \ 1 1 L/ 


Full 








0.8 








0.8 


\j 


\/AU Innnt Minh Throchnlrl /TTI \ 


Pull 

run 


2.4 








2.4 








\j 


1 A LI Inniit 1 pqI/qiip Piirront lUinhl 
■ Mn iiipui LcdKdgc uUllclll xniyii/ 


Full 






0.05 


1 






0.05 


1 




lAL Current (Low) 


Full 






4 


25 






4 


25 


i^A 


Switching Characteristics 






















tA, Access Time (Note 4) 


+250C 






150 


300 






150 


300 


ns 




Full 


















ns 


tOPEN, Break before make delay (Note 4) 


+250C 






20 








20 




ns 


tON (EN), Enable Delay (ON), Rl = 500^2 


+250C 






180 


300 






180 




ns 


tOFF (EN), Enable Delay (OFF), RL = 50012 


+250C 






180 


250 






180 




ns 


Settling Time (0.1%) (Note 4) 


+250C 






200 








200 




ns 


(0.01%) 


+250C 






600 








600 




ns 


Crosstalk (Note 5) 


+250C 






-65 








-65 




dB 


CS (OFF), Channel Input Capacitance 


+250C 








6 






6 




PF 


CD (OFF), Channel Output Capacitance 


+250C 








4 






4 




pF 


CA, Digital Input Capacitance 


+250C 








5 






5 




pF 


Power Requirements 






















PD, Power Dissipation 


Full 






540 








540 




mW 


I+, Current (VEN = 2.4V) (Note 6) 


Full 






18 


25 






18 


25 


mA 


r, Current (VEN = 2.4V) (Note 6) 


Full 






18 


25 






18 


25 


mA 


I+, Standby (VEN = 0.8V) (Note 6) 


Full 






18 


25 






18 


25 


mA 


r, Standby (VEN = 0.8V) (Note 6) 


Full 






18 


25 






18 


25 


mA 



1. V|N = OV; loUT =100 A 
(See Test Circuits!/ 1 ) 

2. Vo = ilOV; VS = + 10V 
(See Test Circuits ^ 2, 3, 4) 

3. MUX output is buffered with HA-5190 as 
shown in Applications section. 

4. (See Test Circuit.^ 5) 



5. V|N = 10MHz, 3Vp-p on one channel, with any 
other channel selected. (Worst case is channel 3 
selected with input on channel 4.) MUX output is 
buffered with HA-5190 as shown in Applications 
section. Terminate all channels with 75^2 . 

6. Supply currents vary less than 0.5mA for switching 
rates from DC to 2MHz. 
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PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS 



(UNLESS OTHERWISE SPECIFIED Ta = 250C. VsUPPLY = ±15V, Vah = 2.4V, Val = 0.8V) 

ON RESISTANCE 



TEST CIRCUIT NO. 1 

'OUT 100//A 











IN 




OUT 




— O O— 




fviN 







Ron = 



V2 



100/iA 



ON RESISTANCE VS. ANALOG 
INPUT VOLTAGE 



Ron ( n ) 



1,000 
900 
800 
700 
600 
500 
400 



Ta = +1250C 



Ta = +250C 



Ta = -550C 



-10V -8V -6V -Ay -2V OV 2V 4V 6V 8V 10V 
V|N (VOLTS) 

ON RESISTANCE VS. SUPPLY VOLTAGE 



1,000 



Ron (n ) 



Ta = +250C 
V|N = OV 



9.0 9.5 10.0 10.5 11.0 11.5 12.0 12.5 13.0 13.5 14.0 14.5 15.0 
(VOLTS) 



TEST CIRCUIT NO. 2* 



-O EN 



LEAKAGE CURRENT 



*Two measurements per channel: 
+ 1I0V/-10V and -10V/+10V. 
(Two measurements per device for ID(OFF): 
+ 10V/-10V and -10V/+10V.) 



X 



A)Id(OFF) 
+ 10V 



X 



LEAKAGE CURRENT 
VS. TEMPERATURE 



TEST CIRCUIT NO. 3* 



IS(OFF) 



TEST CIRCUIT NO. 4* 



IT 



— I (a)id(on) 
~i-±iov 



^ 



1.0 
0.9 

LEAKAGE Sy 
CURRENT n'c 



(nA) 



































Id o^ 














































































































'SOFF 


















FF 









25 50 75. 100 125 150 
TEMP (oc) 
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PERFORMANCE CHARACTERISTICS AND TEST CIRCUITS (Continued) 



TEST CIRCUIT NO. 5 

SETTLING TIME 
ACCESS TIME 
BREAK-BEFORE-MAKE DELAY 



HI-524 



+3VO- 



+3VO- 



<ro-^ 



aq ai en 



HA-5190 



-0+5V 



Va 



(USE DIFFERENTIAL COMPARATOR 
PLUG-IN ON SCOPE FOR SETTLING 
TIME MEASUREMENT.) 



OUTPUT 
-O 



75n 



+3V 



ADDRESS DRIVE (Va) 



VaH = 2.4V 



HA-5190 
OUTPUT 



2.4V 



val=ov 



access TIME.tA 
SETTLING TIME, ts 




±0.1% OF F/S 
(OR ±0.01%) 



ACCESS TIME 



1cm 















1 














































































\ 








\ 


V/crr 








m 








++++ 












































50ns/ 


:m 
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APPLICATIONS 



O Often it is desirable to buffer the H 1-524 output, to avoid 
loading errors due to the channel "ON" resistance: 



CH 1 o- 

75^2 



CH 2 O— 

75a 



CH 3 a 



75S2 



CH4 O 




75J2 



APPROXIMATELY lOpF SHOULD REMOVE ANY LOW LEVEL 
INSTABILITY AT THE OUTPUT. 



The main requirement for the buffer amplifier is a full power 
bandwidth high enough to avoid attenuation of the video 
signal. The HARRIS HA-5190 is well suited for this purpose; 
in fact the HI-524 was designed to be compatible with the 
5190. This 524/5190 combination offers a 3dB bandwidth of 
at least 20MHz for a 3V peak-to-peak input. As mentioned 



earlier, the 524 includes a feedback element for the amplifier 
which matches and tracks the channel "ON" resistance. 

Note that the on-chip feedback element between pins 16 and 18 
includes two switches in series, to simulate a channel resistance. 
These switches open for M^w = Low. This allows two or more 
Hl-524's to operate into one HA-5190, with their feedback 
elements connected in parallel. Thus, only the selected multi- 
plexer provides feedback, and the amplifier remains stable. 

All HI-524 package pins labeled 'SIG GND' (pins 3, 4, 6, 13, 
15) should be externally connected to signal ground for best 
Crosstalk performance. 

Bypass capacitors (0.1 to l.OpF) are recommended from each 
HI-524 supply pin to power ground (pins 1 and 17 to pin 8). 
Locate the buffer amplifier near the HI-524 so the two ca- 
pacitors may bypass both devices. 

If an analog input IV or greater is present when supplies are 
off, a low resistance is seen from that input to a supply line. 
(For example, the resistance is approximately 160n for an 
input of Current flow may be blocked by a diode in 

each supply line, or limited by a resistor in series with each 
channel. The best solution, of course, is to arrange that no 
digital or analog inputs are present when the power supplies 
are off. 



O 

■a 

c 
o 
o 

E 

(D 
CO 
(0 
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HI-539 

Monolithic, Four Cliannel, 
Low Level, Differential Multiplexer 



FEATURES 



DESCRIPTION 



• DIFFERENTIAL PERFORMANCE, TYP.: 

• LOW ARoN,+1250C B.BH 

• LOW Alo(oi\|),+1250C 0.6nA 

• LOW A(CHARGE INJECTION) O.lpC 

• LOW CROSSTALK -120dB 

• SETTLING TIME, +0.01% 900ns 

• WIDE SUPPLY RANGE ±5VTO±18V 

• BREAK-BEFORE-MAKE SWITCHING 

• NO LATCH-UP 



APPLICATIONS 



• LOW LEVEL DATA ACQUISITION 

• PRECISION INSTRUMENTATION 

• TEST SYSTEMS 



The Harris HI-539 Is a monolithic, four channel, differential multiplexer. 
Two digital inputs are provided for channel selection, plus an Enable input 
to disconnect all channels. 

Performance is guaranteed for each channel over' the range ± 10V, but is op- 
timized for low level differential signals. Leakage current, for example, which 
varies slightly with input voltage, has its distribution centered at zero for 
zero input volts. 

In most monolithic multiplexers, the net differential offset due to thermal 
effects becomes significant for low level signals. This problem is minimized 
in the HI-539 by symmetrical placement of critical circuitry with respect 
to the few heat producing devices. 

The HI-539 will be offered in both commercial and military temperature 
ranges, with screening available for MIL-STD-883, Class B. Supply voltages 
are ± 15V and power consumption is only 2.5mW. The package is a 16 pin 
ceramic DIP. 



PINOUT 



FUNCTIONAL DIAGRAM 



Section 1 1 for Packaging 



TOP VIEW 



<IN lA 



AO 


1 




16 




A1 


EN 


2 




15 




GND 


-Vps 


3 




14 




+Vps 


IN1A 


4 




13 




IN1B 


IN2A 


5 




12 




IN2B 


IN3A 


6 




11 




IN3B 


IN4A 


7 




10 




IN4B 


OUTA 


8 




9 




OUTB 




IN4A 
IN4B 



I ! 

ADDRESS INPUT 

BUFFER AND 
LEVEL SHIFTER 



' ! I J 

DECODERS MULTIPLEX 
SWITCH PAIRS 
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SPECIFICATIONS ^ 



AR<im IITF MAXIMUM RATINR^i 






Voltage Between Supply Pins (Vps+, Vps-) 40V 

\/r»ltpno frnm oitHor Qiinnix/ fn f^rminri OflV/ 

vuiidyc iiuiii ciiiit;) ouppiy lu uiuuiiu cAjy 


Internal Power Dissipation (Derate 
8mW/oC above +750C ambient) 


725mW 


Analog Input Voltage, Vs Vps- < Vg < Vps+ 


Operating Temperature Range 
HI-539-2,-8 


-550C to+1250C 


Digital Input Voltage, V^ Vps_ < Va < Vps+ 


H 1-539-4 


-250Cto+850C 


Storage Temperature Range -650C to +150OC 


HI-539-5 


0OCto+75OC 



ELECTRICAL CHARACTERISTICS (Unless otherwise specified) Supplies = i 15V, Ven = +4.0V, 

Vah (Logic Level High) = +4.0V, Val (Logic Level Low) = +0.8V. 

See the Performance Characteristics Section for test circuits and conditions. 

Selected parameters are defined in the Definitions Section. 







HI-539-2,-8 


HI-539-4, -5 




PARAMETER 


TEMP 


T VP 
1 T r 


IVI A A ( IVI 1 N / 


TVP 
I T r 


MAY / r/1 1 M \ 
IVI A A \ IVI 1 N / 


UNITS 
















A MAI nr ruAMMCi puada'c 
AlyALUu UnAIMIMtL LHAnAo 














Vg, Analog Signal Range 


Full 




(-10)/+1U 




(-1U)/+1U 


V 


Rqim. O'l Resistance = OV 


+250C 


650 


850 


650 


850 


il 


V|M = ± 10V 


+250C 


700 


900 


700 


900 


il 


V||\|=^OV 


Full 


950 


1.3K 


800 


IK 


il 


Vim = ± lov 


Full 


1.1k 


1.4k 


900 


1.1k 


il 


-\RON iSideA-SideBl 














V|N = OV 


+250C 


4.0 


24 


4.0 


24 


il 


V||\| = 1 10V 


+25QC 


4.5 


27 


4.5 


27 


il 


V|N = OV 


Full 


4.75 


28 


4.0 


24 


il 


V||\| = ± 10V 


Full 


5.5 


33 


4.5 


27 


il 


'S(OFF), 0*' Input Leakage Current 














(Note 1) 














Condition OV 


+250C 


30 


200 


30 


200 


pA 


Condition ± 10V 


+250C 


100 




100 




pA 


Condition OV 


Full 


2 


10 


0.2 


1 


nA 


Condition + 10V 


Full 


5 


25 


0.5 


2.5 


nA 


-^IS(OFF). [SideA -SideBl 














Condition OV 


. +250C 


3 


100 


3 


100 


pA 


Condition 1 1 OV 


+25''C 


10 




10 




pA 


Condition OV 


Full 


0.2 


2 


0.02 


0.2 


nA 


Condition 1 0V 


Full 


0.5 


5 


0.05 


0.5 


nA 


'D(OFF). Off Output Leakage Current 














(Note 1) 














Condition OV 


+25''C 


30 


200 


30 


200 


nA 

pA 


Condition 1 10V 


+250C 


100 




100 




pA 


Condition OV 


Full 


2 


10 


0.2 


1 


nA 


Condition! 10V 


Full 


5 


25 


0.5 


2.5 


nA 


A Id(OFF), iSide A - Side Bl ' 














Condition OV 


+250C 


3 


100 


3 


100 


pA 


Condition ± 10V 


+250C 


10 




10 




pA 


Condition OV 


Full 


0.2 


2 


0.02 


0.2 


nA 


Condition 1 10V 


Full 


0.5 


5 


G.05 


0.5 


nA 


'D(ON). On Channel Leakage Current 














(Note 1) 














Condition OV 


+250C 


50 


200 


50 


200 


pA 


Condition i 10V 


+250C 


150 




150 




pA 


Condition OV 


Full 


5 


25 


0.5 


2.5 


nA 


Condition ± 10V 


Full 


6 


40 


0.8 


4.0 


nA 


AlD(oM) [SideA -SideBl 














Condition OV 


+250C 


10 


100 


10 


100 


pA 


Condition ± 10V 


+250C 


30 




30 




pA 


Condition OV 


Full 


0.5 


5 


0.05 


0.5 


nA 


Condition ± 10V 


Full 


0.6 


6 


0.08 


0.8 


nA 


•^Vqs, Differential Offset Voltage 


+250C 


0.02 


0.04 


0.02 


0.04 


PV 




Full 


0.70 


10 


0.08 


1.0 


;jV 
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SPECIFICATIONS (Continued) 



PARAMETER 



TEMP 



HI-539-2 -8 



TYP MAX(MIIM) 



HI-539-4,-5 



TYP MAXIMIN) 



UNITS 



DIGITAL INPUT CHARACTERISTICS 

V/\L, Input Low Threshold 

V/^H. Input High Threshold 

IAH' Input Leakage Current (High) 

IAL. Input Leakage Current (Low) 

SWITCHING CHARACTERISTICS 
T/\, Access Time 

Topen, Break-Before-Make Delay 

TON(EN). Enable Delay On 

TOFF(EN), Enable Delay Off 

Settling Time, to ±0.01% 
Charge Injection (Output) 
^ Charge Injection (Output) 
Charge Injection (Input) 
Differential Crosstalk (Note 3) 
Single Ended Crostalk (Note 3) 
CS(OFF). Channel Input Capacitance 
C[)(OFF), Channel Output Capacitance 
C[|(ON). Channel On Output Capacitance 
CqS, Input to0utputCapacitance(Note4) 
C/\, Digital Input Capacitance 



Full 
Full 
Full 
Full 



+250C 
Full 

+250C 
Full 

+250C 
Full 

+250C 
Full 

+250C 

Full 

Full 

Full 

+250C 

+250C 

Full 

Full 

Full 

Full 

Full 



250 
450 

85 



250 

160 

0.9 
3 

0.1 

10 
124 
100 

5 

7 

17 
0.08 
3 



0.8 
(4.0) 

1 

1 



750 
1,000 

(30) 
(30) 

750 
1,000 

650 
900 



250 
450 

85 



250 

160 

0.9 
3 

0.1 
10 
124 
100 

5 
7 

17 

0.08 
3 



0.8 
(4.0) 

1 

1 



750 
1,000 

(30) 
(30) 

750 
1,000 

650 
900 



V 
V 

^A 



;js 
pC 
pC 
pC 
dB 
dB 
pF 
pF 
pF 
pF 
pF 



POWER REQUIREMENTS 
Pq, Power Dissipation 

1+ Current 

I- Current 

i V, Supply Voltage Range 



+250C 
Full 

+250C 
Full 

+250C 
Full 

Full 



2.5 



0.150 



0.001 



45 



2.0 



1.0 

(±5)/ +18 



2.5 



0.150 



0.001 



±15 



45 



2.0 



1.0 

(i 5)/ i 18 



mW 
mW 

mA 
mA 

mA 
mA 



.NOTES 

1. See Test Circuits #2, 3, 4. The condition ± 10V means: 

IS(OFF) and Id(OFF) : (Vs = +10V, Vq = -10V), then 

(VS=-10V, Vo = +10V) 
ID(ON) : (+10V,then-10V) 

2. AVqs (Exclusive of thermocouple effects) = 

Ron •^id(on) + id(on) '^'^on- 



See Applications section for discussion of additional Vqs 
error. 

3. V||\| = 1 kHz, 1 5Vp-p on all but the selected channel. See 
Test Circuit ^9. 

4. Calculated from typical Single-Ended Crosstalk performance. 
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12 Bit High Speed Mono/itfiic 
Digital'to-Analog Converter 



FEATURES 



DESCRIPTION 



2mA, F.S. 



• OUTPUT CURRENT 

• MONOLITHIC COMSTRUCTION 

• EXTREMELY FAST SETTLING 

• LOW GAIN DRIFT 

• EXCELLENT LINEARITY 

• DESIGNED FOR MINIMUM GLITCHES 

• MONOTONIC OVER TEMPERATURE 

• NOTE: HI-562A IS RECOMMENDED FOR NEW DESIGNS 



300ns TO 0.01% (TYP.) 
±1Gppm/0C (MAX.) 
±1/2 LSB (MAX.) 



APPLICATIONS 



• CRT DISPLAY GENERATION 

• HIGH SPEED A/D CONVERTERS 

• VIDEO SIGNAL RECONSTRUCTION 

• WAVEFORM SYNTHESIZERS 

• HIGH SPEED DATA ACQUISITION 

• HIGH-REL APPLICATIONS 

• PRECISION INSTRUMENTS 



The H arris HI-562A is the first monolithic digital-to-analog con- 
verter to combine both ultra-high speed performance and 12-bit 
accuracy on the same chip. The HI-562A's fast output current 
settling of 300ns to 0.01% is achieved using dielectric isolation 
processing to reduce internal parasitics for fast rise and fall times 
during switching. Output glitches are minimized in the HI-562A 
by incorporating equally weighted current sources switched into 
an R-2R ladder network for symmetrical turn-ON and turn-OFF 
switching times. This creates within the chip a very uniform 
constant thermal distribution for excellent linearity and also 
completely eliminates thermal transients during switching. High 
stability thin film resistor processing together with laser trimming 
provide the HI-562A with guaranteed true 12-bit linearity to 
within ±1/2 LSB maximum at +25°C for -4 and -5 parts, and to 
within ±1/4 LSB maximum at +250C for -2 and -8 parts. TheHI- 
562A is recommended as a replacement for higher cost hybrid and 
modular units for increased reliability and accuracy in applications 
such as CRT displays, precision instruments and data acquisition 
systems requiring throughput rates as a high as 3.3 MHz for full 
range transitions. Its small size makes it an ideal choice as the 
heart of high speed A/D converter designs or as a building block 
in high speed or high resolution industrial process control systems. 
The HI-562A is also ideally suited for aircraft and space instru- 
mentation where operation over a wide temperature range is 
required. 

The HI-562A-5 is specified for operation over O^C to +750C, 
the HI-562A-4 over -250C to +850C and the HI-562A-2 and Hl- 
562A-8 over -550C to +1250C. Processing MIL-STD-883A Class 
B screening is available by selecting the HI-562A-8. All are 
available in a hermetically sealed 24-lead dual-in-line package. 



PINOUT 



FUNCTIONAL DIAGRAM 



CMOS/TTL 
LOGIC SELECT 



2 — 

*Vref(LOIN) 3 — 

N/C 4 

Vref(HIIN) 5 — 

Vps- 6 — 

BIPOLAR R IN 7 

BIPOLAR R OUT 8 — 

IDACOUT 9 

lOVSPANR 10 — 

20V SPAN R 11 

*GND 12 



TOP VIEW 
^ 



HI-562A 



Section 11 for Packaging 

-24 BIT 1 (MSB) IN 

-23 BIT 2 IN 

-22 BIT3IN 

— 21 BIT 4 IN 

20 BIT 5 IN 

19 BIT6IN 

18 BIT 7 IN 

17 BIT8IN 

16 BIT9IN 

15 BIT10IN 

14 BIT 11 IN 

13 BIT12(LS8IIN 



TTL/CMOS 
LOGIC 
LEVEL BIT 
GND Vt SELECT (MSBI 2 3 
@ (T) (5) @ @ 



5 6 7 



20V 
: 5K SPAN 



VrefIHIINI 




*Pin 3 connected to bottom case 
for high frequency shielding. 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS (Referred to Ground)1 



Power Supply Inputs 


Vps+ 


+20V 




Vps- 


-20V 


Reference Inputs 


VREF (Hi) 


±Vps 


Digital Inputs 


Bits 1-12 


-IV, +12V 




CMOS/TTL Logic Select 


-1V,+12V 


Outputs 


Pins 7, 8, 10, 11 


±Vps 




Pin 9 


+Vps,-5V 



Power Dissipation Pd, Package lOOOmW 

Operating Temperature Range 

HI-562A-2 -550C to+125oC 

HI-562A-4 -250Cto+85oC 

HI-562A-5 OOC to +750C 

HI-562A-8 -550c to+125oC 

Storage Temperature Range -650C to +1 SO^C 



ELECTRICAL CHARACTERISTICS (@ +250C, Vps+, = +5V, Vps- = -15V, Vref = +10V, pin 2 tied to pin 12 

unless otherwise noted) 



PARAMETER 


CONDITIONS 


HI-562A-2/HI-562A-8 


HI-562A-4/HI-562A-5 


UNITS 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


INPUT CHARACTERISTICS 


Digital Inputs (3) 

, Input Voltage (2) 
Logic "1" 
Logic "0" 

TTL < 

Input Current (2) 
Logic "1" 
Logic "0" 

, Input Voltage 
Logic "1" 
Logic "0" 

CiVIOS< 

Input Current 
Logic "1" 
Logic "0" 


Bit ON "Logic 1" 
Bit OFF "Logic 0" 

Overfull 
temp, range 
Pin 2 tied to Pin 12 


2.0 


20 
-50 


0.8 

100 
-100 


2.0 


20 

-50 


0.8 

100 
-100 


V 
V 

nA 


Connect pin 2 to pin 1 for 
Vps+> 9.5V. Otherwise 
(for CMOS levels below 8V), 
connect pin 2 to pin 12. 


0.7Vps+ 


20 
-50 


0.3Vp5+ 

100 
-100 


0.7Vp5+ 


20 
-50 


0.3Vps+ 

100 
-100 


V 
V 

nA 


Reference Input 
Input Resistance 
Input Voltage 






20K 
+ 10 






20 K 
+ 10 




n 

V 


TRANSFER CHARACTERISTICS 


Resolution 


Over full temp, range 






12 






12 


Bits 


Noniineariry (3) 


@+250C 
Over full temp, range 




±1/2 


±1/4 

+ 1 




+ 1/4 


+ 1/2 
+ 1 


LSB 


Differential 
Noniineariry (3) 


(a+250C 
Over full temp, range 






±1/4 
MONOTON 


ICITY GUA 


±1/4 
RANTEED 


+ 1/2 


LSB 


Relative Accuracy (6) 
Gain Error 
Bipolar Offset Error 
Unipolar Offset Error 


With 50 n(1%) Trim Resistors 
All Bits ON 

All Bits OFF 




±.024 
±.024 
±.012 


+0.25 
+0.25 
±0.05 




±.024 
+ 024 
±.012 


±0.25 
±0.25 
+0.05 


% FSR (4) 


Adjustment Range 
Gain 

Bipolar Offset 


See Operating Instructions 
WithlOOnTrim 
Potentiometers 




to 25 
±0.5 






tn.?e 
±0.5 




% FSR 


Temperature Stability 

Gain Drift (3) 
Offset Drift (3) 

Unipolar Offset 

Bipolar Offset 
Differential Nonlinearity 


Drift specified with internal 
span resistors for voltage output 
Overfull 
temp, range 

All Bits OFF 
Over full temp, range 




±6 
±1 


±10 

±2 
±4 

+2 




±2 


+10 

±2 
±4 
+2 


ppm of 
FSR/OC 


Settling Time (3) 
to ±1/2 LSB 


All BitsON-to-OFF or 
OFF-to-ON 




300 


400 




300 


400 


ns 
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SPECIFICATIONS (continued) 







HI-562A-2/HI-562A-8 


HI-562A-4/HI-562A-5 




PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


Major Carry Transient 
Peak Amplitude 
Settling Time to 
90% Complete 


From 011...1 to 100...0 
or 100...0to011...1 




0.7 
35 






0.7 
35 




mA 
ns 


Power Supply Sensitivity (3) 
Unipolar Offset 
Vpj+ (s> +5V 
Vps-(5>-15V 


All Bits OFF 




±0.5 
±0.5 






±0.5 
±0.5 






Bipolar Offset 
Vps+ @ 5V 
Vps-@-15V 


All Bits OFF, Bipolar mode 




±1.5 
±1.5 






±1.5 
±1.5 




ppm of 
FSR/% Vps 


Gain 
Vpj+@+5V 
Vpj-(a-15V 


All Bits ON 






±3.5 
+7.5 






±3.5 
±7.5 




OUTPUT CHARACTERISTICS 


Output Current 
Unipolar 
Bipolar 






-2.0 
+1.0 






-2.0 
+1.0 




mA 


Resistance 






2K 






2K 




ohms 


Capacitance 






20 






20 




pF 


Output Voltage Ranges 
Unipolar 

Bipolar 


Using external op amp 
and internal scaling 
resistors. See Figure 1 
and Table 1 for connections 




Oto+5 
Oto+10 

±2.5 

±5 

±10 






Oto +5 
Oto+10 

+2.5 

±5 

±10 




V 


Compliance Limit (3) 




-3 




+10 


-3 




+10 


V 


Compliance Voltage (3) 


Over full temp, range 




±1.0 






±1.0 




V 


Output Noise 


0.1 to 10Hz (All Bits ON) 
0.1 to 5MHz (All Bits ON) 




30 
100 






30 
100 




AlV (p-p) 


POWER REQUIREMENTS 


Vps+ (7) 
Vps- 


Over'full 
temp, range 


4.5 
-13.5 


5 

-15 


16.5 
-16.5 


4.75 
-13.5 


5 

-15 


16.5 
-16.5 


V 


lps+ (5) 
Ips- (5) 


All Bits ON or OFF in 
either TTL or CMOS mode (250C) 




8 
16 


15 
23 




8 
16 


15 

23 


mA 


lps+ (5) 
Ips- (5) 


Same as above except 
over full temp, range 




11 

20 


20 
30 




11 

20 


20 
30 


mA 


Power Dissipation 


+250C 
Vps+ = +5V 
Vps- = -15V 




280 


420 








mW 
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HI-565A 

High Speed Monolithic 
Digital to Analog 
Converter with Reference 



FEATURES 



DESCRIPTION 



• DAC AND REFEREMCE ON ASINGLE CHIP 

• PIN COMPATIBLE WITH AD565A 

• VERY HIGH SPEED: SETTLES TO 1/2 LSB IN 250ns, MAX. 

FULL SCALE SWITCHING TIME 30ns, TYP. 

• GUARANTEED FOR OPERATION WITH ±12V SUPPLIES 

• MONOTONICITY GUARANTEED OVER TEMPERATURE 



1/2 LSB MAX NONLINEARITY GUARANTEED OVER 
TEMPERATURE 



• LOW GAIN DRIFT (MAX, DAC PLUS 
REFERENCE) 

• LOW POWER DISSIPATION 



25ppm/0C 



250mW 



APPLICATIONS 



• CRT DISPLAYS 

• HIGH SPEED A/D CONVERTERS 

• SIGNAL RECONSTRUCTION 

• WAVEFORM SYNTHESIS 



The HI-565A is a fast, 12 bit current output, digital to analog 
converter. The monolithic chip includes a precision voltage refer- 
ence, thin-film R-2R ladder, reference control amplifier and twelve 
high-speed bipolar current switches. 

The Harris Semiconductor dielectric isolation process provides latch- 
free operation while minimizing stray capacitance and leakage 
currents, to produce an excellent combination of speed and accur- 
acy. Also, ground currents are minimized to produce a low and 
constant current through the ground terminal, which reduces error 
due to code-dependent ground currents. 

HI-565A dice are laser trimmed for a maximum integral non- 
linearity error of ±1/4 LSB at +25^0. In addition, the low noise 
buried zener reference is trimmed both for absolute value and 
minimum temperature coefficient. 

The HI-565A is offered in both commercial and military grades. 
For high-reliability requirements, additional 100% screening per 
Mil-Std. 883, Method 5004, Class B is available. See Ordering 
Information. 

Package is a 24 pin side-brazed ceramic DIP. Power requirement 
is 250mW, typical. 



PINOUT 



FUNCTIONAL DIAGRAM 



NC 

NC H 

vcc C 

REF OUT (+10V) □ 

REF GIMD C 

REF m □ 

-vee C 

bipolar r in c 

lOAC OUT E 

10V SPAN R E 

20V SPAN R C 

POWER GND □ 




2TT] BIT 1 (MSB) IN 
□ BIT 2 IN 
3 B1T3IN 
BIT4IN 
BIT 5 IN 
BIT 6 IN 
BIT 7 IN 
BIT 8 IN 
BIT 9 IN 
BIT 10 IN 
BIT 11 IN 
BIT 12 (LSB) IN 



REF OUT VCC 
4 O 3 



BIP. OFF. 08 



REF 

'g 19.95K 
O-WV- 



3.5K 

-AW— I 



-VEE pwR 
GND 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS* 

Vcc to Power Ground 0Vto+18V 

VEE to Power Ground OVto-ISV 

Voltage on DAC Output (Pin 9) -3V to +12V 

Digital Inputs (Pins 13-24) to Power Ground -IV to +7.0V 

Ref In to Reference Ground ±12V 

Bipolar Offset to Reference Ground ±12V 



10V Span R to Reference Ground ±12V 

20V Span R to Reference Ground ±24V 

Ref Out Indefinite Short to Power Ground 

Momentary Short to Vcc 

Package Power Dissipation 

Ceramic (D) lOOOmW 
Plastic (N) 750mW 



* Absolute maximum ratings are limiting values beyond which the serviceability of the circuit may be impaired. 



ELECTRICAL CHARACTERISTICS (Ta = +25oC, Vcc = +15V, Vee = -15V, Unless Otherwise Specified) 





HI-565AJ,HI-565AS 


HI-565AK,HI-565AT 




MfinPi 

IVI ij U U 1- 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


DATA INPUTS (Note 1) (Pins 13 to 24) 


















TTL or 5V CMOS (TmIN to TmaX) 


















Input Voltage 


















Bit ON Logic "1" 


+2.0 






+5.5 


+2.0 




+5.5 


V 


Bit OFF Logic "0" 








+0.8 






+0.8 


V 


Logic Current (Each Bit) 


















Bit ON Logic "1" 






.01 


+1.0 




.01 


+1.0 


pA 


Bit OFF Logic "0" 






-2.0 


-20 




-2.0 


-20 


pA 


RESOLUTION 






12 






12 


Bits 


OUTPUT 


















Current Unipolar (All Bits On) 


-1.6 




-2.0 


-2.4 


-1.6 


-2.0 


-2.4 


mA 


Bipolar (All Bits on or Off) 


±0.8 




+ 1.0 


±1.2 


±0.8 


+ 1.0 


+1.2 


mA 


Resistance (Exclusive of Span Resistors) 


1.8k 




2.5k 


3.2k 


1.8k 


2.5k 


3.2k 




Offset Unipolar 






0.01 


0.05 




0.01 


0.05 


% of F.S. 


Bipolar (Figure 5, R2 = 


















50i2Fixed) 






0.05 


0.15 




0.05 


0.1 


% of F.S. 


Capacitance 






20 






20 




pF 


Compliance Voltage, T|vi|(\| to T|viAX 


-1.5 






+ 10 


-1.5 




+10 


V 


ACCURACY (Error Relative to 


















Full Scale) 


















+250C 






±1/4 


±1/2 




+ 1/8 


+ 1/4 


LSB 








(0.006) 


(0.012) 




(0.003) 


(0.006) 


% of F.S. 


TmiN toTMAX 






±1/2 


+3/4 




±1/4 


+ 1/2 


LSB 








(0.012) 


(0.018) 




(0.006) 


(0.012) 


% OF F.S. 


DIFFERENTIAL NONLINEARITY 


















+250C 






. ±1/2 


±3/4 




+ 1/4 


+ 1/2 


LSB 


TmIN toTMAX 


MONOTONICITY GUARANTEED 


TEMPERATURE COEFFICIENTS 


















With Internal Reference 


















Unipolar Zero 






1 


2 




1 


2 


ppm/oC 


Bipolar Zero 






5 


10 




5 


10 


ppm/oC 


Gain (Full Scale) 






15 


40 




10 


25 


ppm/oC 


DifferentialNonlinearitv 






2 






2 




ppm/oC 


SETTLING TIME TO 1/2 LSB 


















With High.Z External Load (Note 2) 






350 


500 




350 


500 


ns 


With Ibil External Load 






150 


250 




150 


250 


ns 
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SPECIFICS TIONS (Continued) 





HI-565AJ, HI-565AS 


HI-565AK,HI-565AT 




MODEL 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


FULL SCALE TRANSITION (From 
50% of Logic Input to 90% of Analog 
Input) 

Rise Time 
Fall Time 




15 
30 


30 
50 




15 
30 


30 
50 


ns 
ns 


TFMPFRATIIRF RANGE 
















Operating (HI-565AJ/K) 
(HI-565AS/T) 

Storage 

D Package (All) 
N Package (J, K) 




-55 

-65 
-25 




+75 
+ 125 

+ 150 
+ 150 




-55 

-65 
-25 




+75 
+ 125 

+150 
+ 150 


OC 
OC 

OC 


POWER REOUIREIVIENTS 
















Vec.+11-4to+16.5V DC 
VeE,-11-4 to -16.5V DC 




7.0 
-9.5 


10.5 
-14.5 




7.0 
-9.5 


10.5 
-14.5 


mA 
mA 


POWER SUPPLY GAIN SENSITIVITY 
(Note 3) 
















VCC = +11'^ to+16.5 VDC 
Vee = -11-4 to -16.5 VDC 




3 

15 


10 

25 




3 
15 


10 
25 


ppm of 
F.S./% 
ppm of 
F.S./% 


PROGRAMMABLE OUTPUT 
RANGES (See Table 1) 


to +5 
-2.5 to +2.5 
to +10 
-5 to +5 
-10to+10 


to +5 
-2.5 to +2.5 
to +10 
-5 to +5 
-10to+10 


V 
V 
V 
V 
V 


EXTERNAL ADJUSTMENTS 
















Gain Error with Fixed 50 Resistor 

for R2 (Figure 1) 
Bipolar Zero Error with Fixed 50S I 

Resistor for R3 (Figure 2) 
Gain Adjustment Range (Figure 1) 
Bipolar Zero Adjustment Range 


±0 25 
+0.15 


+0.1 

i0.05 , 


+0.25 
+0.15 


±0.25 
+0.15 


±0.1 
+0.05 


+0.25 
+0.1 


% of F.S. 

% of F.S. 
% of F.S. 
% of F.S. 


REFERENCE INPUT 
















Input Impedance 


15K 


20K 


25K 


15K 


20K 


25K 




REFERENCE OUTPUT 
















Voltage 

Current (Available for External Loads) 


9.90 
1.5 


10.00 
2.5 


10.10 


9.90 
1.5 


10.00 
2.5 


10.10 


V 

mA 


POWER DISSIPATION 




250 


375 




250 


375 


mW 



NOTES: 

1 . Guaranteed but not tested over the operating temperature range. 

2. See settling time discussion and Figure 3. 

3. The Power Supply Gain Sensitivity is tested in reference to a Vcc, VEE of i15V. 
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Preliminary 



10 Bit Higli Speed Monolitliic 
Digital-to-Analog Converter 



FEATURES 



APPLICATIONS 



MONOLITHIC CONSTRUCTION 

EXTREMELY FAST SETTLING 85ns TO '^LSB TYP. 

LOW GAIN DRIFT ±5ppm/0C TYP. 

EXCELLENT LINEARITY OVER TEMPERATURE lyzLSB MAX. 

DESIGNED FOR MINIMUM GLITCHES 
MONOTONIC OVER TEMPERATURE 



CRT DISPLAY GENERATION 

HIGH SPEED A/D CONVERTERS 

VIDEO SIGNAL RECONSTRUCTION 

WAVEFORM SYNTHESIZERS 

HIGH SPEED DATA ACQUISITION 

HIGH RELIABILITY APPLICATIONS 

PRECISION INSTRUMENTS 



O 

•D 

C 

o 
o 

"e 

(D 
CO 

w 

'iZ 

CO 
X 



DESCRIPTION 



The HI-5610 Is an ultra-high speed 10 bit monolithic current out- 
put digital-to-analog converter. The fast output current settling of 
85ns to '/zLSB of its final value is achieved using dielectric isolation 
processing to reduce internal parasitics for fast rise and fall times 
during switching. Output glitches are minimized in the HI-5610 by 
incorporating equally weighted current sources switched into an 
R-2R ladder network for symmetrical turn-on and turn-off switch- 
ing times. This creates within the chip a very uniform and constant 
thermal distribution for excellent linearity and also eliminates ther- 
mal transients during switching. High stability thin film resistor 
processing, together with laser trimming provide the HI-5610 with 
true 10 bit linearity to within ± y2LSB maximum over operating 
temperature range. The Hl-5610's low offset and gain drift over 
the operating temperature range assures that its absolute accuracy 
when referred to a fixed 10V reference will not deviate more than 
i 1 LSB for both unipolar and bipolar operation. 



The HI-5610 is recommended as a replacement for high cost hybrid 
and modular units for increased reliability and accuracy in applica- 
tions such as CRT Displays, precision instruments and data acquisi- 
tion system requiring through-put rates as high as 12mHz for full 
range transitions. Its small size makes it an ideal choice as the 
essential part of high speed A/D converter designs or as a building 
block in high speed or high resolution industrial process control 
systems. The HI-5610 is also ideally suited for aircraft and space 
instrumentation where operation over a wide temperature range is 
required. 

> 

The H 1-5610-5 is specified for operation over QOC to +750C, the 
HI-5610-2 and HI-5610-8 over -550C to +1250C. Processing to 
MIL-STD-883A class B screening is available by selecting the 
HI-5610-8. All are available in a hermetically sealed 24 lead dual- 
in-line package. 



PINOUT 



FUNCTIONAL DIAGRAM 




TOP VIEW 

Vps+ 
CMOS/TTL 
LOGIC SELECT 
* Vref (LO IN) 
NC 

Vref (HI IN) 
. Vps- 
BIPOLAR R IN 
BIPOLAR R GUT 
IDACOUT 
SPAN R 
SPAN R 
* GNO 



1 — 

2 — 
3 

4 — 

5 — 
6- 
7 — 
8- 
9- 

10- 
11- 
12- 



Section 11 for Packaging 





24 


BIT 1 (MSB) IN 




23 


BIT 2 IN 




22 


BIT3 IN 




21 


BIT4 IN 




20 


BITS IN 




19 


BITS IN 




18 


BIT 7 IN 




17 


BITS IN 




16 


BIT9 IN 




15 


BIT 10IN 




14 


NC 




13 


COMP. CAP ♦* 



Pin 3 connected to bottom case for high 
frequency shielding. 

For high speed operation, connect 0.01 /JF 
between Pin 13 and GND. Otherwise, 
leave Pin 1 3 open. 



LOGIC 

LEVEL BIT 1 IN 
GND V+ SELECT (MSB) 2 

(12) (?)(?) ^ 
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SPECIFICATIONS 



33 



ABSOLUTE MAXIMUM RATINGS (Referred to Ground)1 



Power Supply Inputs 


vps+ 


1 on\/ 
+ZUV 


Power Dissipation Pd, Package 


1 nnnm\A/ 
1 uuumvv 




Vps- 


9n\/ 






Reference Inputs 


VREF (Hi) 


±Vps 


Operating Temperature Range 




VREF(Lo) 


OV 


HI-5610-2 


-550Cto+1250C 








HI-5610-5 


QOCto +750C 


Digital Inputs 


Bits 1-12 


-1V,+12V 


HI-5610-8 


-550c to +I250C 




CMOS/TTL Logic Select 


-1V,+12V 


Storage Temperature Range 


-65OCto+150oC 




Outputs 


Pins 7, 8, 10, 11 


±Vps 








Pin 9 


+Vps, -5V 







ELECTRICAL CHARACTERISTICS 



(@+250C,Vps+, = +5V, Vps-^ 
unless otherwise noted) 



■15V, Vref = +10V, pin 2 ground 







HI-5610-2 
HI-5610-8 


HI-5610-5 




PARAMETER 


TEMP 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


INPUT CHARACTERISTICS 


Digital Inputs (2) 

TTL Logic Input Voltage (3) 
Logic "1" 
Logic "0" 
Input Current 
Logic "1" 
Logic "0" 


Full 
Full 

Full 
Full 


2.0 


20 
-50 


0.8 

100 
-100 


2.0 


20 
-50 


0.8 

100 
-100 


V 
V 

nA 
pA 


CMOS Logic Input Voltage (4) 
Logic "1" 
Logic "0" 
Input Current 
Logic "1" 
Logic "0" 


Full 
Full 

Full 
Full 


0.7Vps+ 


20 
-50 


0.3Vps+ 

100 
-100 


0.7Vps+ 


20 
-50 


0.3Vps+ 

100 
-100 


V 
V 

nA 
pA 


Reference Inout 
Input Resistance 

Input Voltage (Iqut = 5mA + 20%) 






8K 
+10 






8K 
+10 




V 


TRANSFER CHARACTERISTICS 


Resolution 


Full 






10 






10 


Bits 


Nonlinearity (5) 


250C 














LSB 


Differential Nonlinearity (5) 


250C 






±V2 






±V2 


LSB 


Relative Accuracy (6) 
Gain Error 

(Input Code 11. ...1) 
Unipolar Offset Error 

(Input Code 00. ...0) 
Bipolar Offset Error 

(Input Code 00.... 0) 

(Adjustable to zero, see Figure 


4,5) 




±0.05 
±0.05 
+ 0.05 






+ 0.05 
+ 0.05 
±0.05 




(9) 
% FSR 

% FSR 

% FSR 


Adjustment Range 
Gain 

Bipolar Offset 






+ 0.25 
±0.25 






+ 0.25 
+ 0.25 




% FSR 
% FSR 


Temperature Stability 
Gain Drift 

Unipolar Offset Drift 
Bipolar Offset Drift 
Differential Nonlinearity 


Full 
Full 
Full 
Full 




±5 
+ 3 
±3 
+ 2 






+ 5 
+ 3 
+ 3 
+ 2 




ppm/oc 
ppm/oC 
ppm/oc 
ppm/oC 


MONOTONICITY - GUARANTEED OVER FULL OPERATING TEMPERATURE RANGE 


Settling Time to l^LSB (5) 

From all O's to all I's 
From all I's to all O's 












85 
85 




ns 
ns 


Major Carry Switching to 90% Complete 






40 






40 




ns 
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SPECIFICATIONS (continued) 



PARAMETER 


TEMP 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


Power Supply Sensitivity (5) 

Vps+ = +5V, Vps- = -13.5V to -16.5V 
Gain 

(Input Code 11. ...1) 
Unipolar Offset 

(Input Code 00....0) 
Bipolar Offset 

(Input Code 00.. ..0) 






+ 0.5 
±1.5 


±2 




±0.5 
±1.5 


+ 2 


ppm of 
FSR/%Vps 


Vps- = -15V, Vps+ = 4.5V to 5.5V 
Gain 

(Input Code 11.... 1) 
Unipolar Offset 

(Input Code 00....0) 
Bipolar Offset 

(Input Code 00....0) 






±0.5 
±1.5 


±1 




±0.5 
±1.5 


±1 


OUTPUT CHARACTERISTICS 


Output Current 
Unipolar 
Bipolar 






-5.0 
±2.5 






-5.0 
±2.5 




mA 
mA 


Output Resistance 






200 






200 






Output Capacitance 






20 






20 




pF 


Output Voltage Range (7) 
Unipolar 

Bipolar 






+5 
+2.5 
±2.5 
±1.25 






+5 
+2.5 
±2.5 
±1.25 




V 
V 
V 
V 


Output Compliance Limit (5) 




-3 




+ 10 


-3 




+ 10 


V 


Output Compliance Voltage (5) 


Full 




±1.5 






±1.5 




V 


Output Noise Voltage (8) 
0.1Hz to 100Hz 
0.1Hz to 1MHz 






10 
100 






10 
100 




jUVp-p 
JUVp-p 


POWER REQUIREMENTS 


Vps+ (4) 


Full 


4.5 


5 


16.5 


4.75 


5 


16.5 


V 


Vps- 


Full 


-13.5 


-15 , 


-16.5 


-13.5 


-15 


-16.5 


V 


lps+ (All 1'sorallO'sin 

(10) either TTL or CMOS Mode) 


250C 
Full 




9 

20 






9 

20 




mA 
mA 


Ips- (Same as above) 
(10) 


250C 
Full 




25 
30 






25 
30 




mA 
mA 
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HI-5618A/5618B 

8 Bit High Speed 
Digital-to-Analog Converters 



FEATURES 



DESCRiPTION 



• VERY FAST SETTLING CURRENT OUTPUT 65ns 

• MINIMUM NONLINEARITY ERROR 



' HI-5618A 
HI-5618B 

• LOW POWER OPERATION 



+ 1/4 LSB MAX 
±1/2 LSB MAX 



340mWTYP 



• ON-CHIP RESISTORS FOR GAIN AND 
BIPOLAR OFFSET 

• GUARANTEED MONOTONIC OVER 
TEMPERATURE 

• CMOS, TTL, OR DTL COMPATIBLE 



APPLICATIONS 



o HIGH SPEED PROCESS CONTROL 
« CRT DISPLAY GENERATION 

• HIGH SPEED A/D CONVERSION 

• WAVEFORM SYNTHESIS 

• HIGH RELIABILITY APPLICATIONS 

• VIDEO SIGNAL RECONSTRUCTION 



The HI-5618A/B are very high speed 8 bit current output D/A converters. 
These monolithic devices are fabricated with dielectrically isolated bipolar 
processing, which reduces internal parasitic capacitance to allow fast rise and 
fall times. This achieves a typical full scale settling time of 65ns to ±1/2 LSB. 
Output glitches are minimized by incorporation of equally weighted current 
sources, switched to either an R-2R ladder network or ground for symmetrical 
turn ON and turn OFF times. High stability thin film resistors provide excel- 
lent accuracy without trimming. For example, the HI-5618A has t1/4 LSB 
maximum nonlinearity error at +250C, with ±3/8 LSB guaranteed over the full 
operating temperature range. 

The HI-5618A/B are recommended for any application requiring high speed 
and accurate conversions. They can be used in CRT displays and systems 
requiring throughput rates as high as 20MHz for full scale transitions. Other 
applications include high speed process control, defense systems, avionics, and 
space instrumentation. 

The HI-5618A-5 and HI-5618B-5 are specified for operation from QOC to 
+750C. The "-2" versions are specified from -550C to +1250C. "Dash 8" 
(-8) designates parts which have been screened per MIL-STD-883, 
Method 5004/Class B. 

Power requirements are +5V and -15V. Package is an 18 pin DIP, in plastic 
or ceramic. 



PINOUT 



FUNCTIONAL DIAGRAM 



Section 11 for Packaging 



TOP VIEW 



CMOS/TTL- C 

VrefHIGH C 
-Vps 

BIPOLAR R|N C 

lOUT C 

10 VOLT SPAN C 

20 VOLT SPAN C 

GNO C 



□ BIT 1 MSB 

□ BIT 2 

□ BIT 3 

□ BIT 4 

□ BIT 5 

□ BIT 6 

□ BIT 7 

□ BIT 8 LSB 

□ Vref low 



CMOS/TTL BIT 
GND Vps+ SELECT 1 



^(j7)(j6)y(u)^(j2)(u) SPANR 

DIGITAL INPUT LEVEL SHIFTERS ijK 
AND SWITCH DRIVERS fsPANF 



SPAN R (10V) 

Hz) 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS (Referred to Ground) (1) 



Power Supply Inputs 


Vps+ 


+20V 


Power Dissipation Pd, Package 


700mW 




Vps- 


-20V 


Operating Temperature Range 




Reference Inputs 


VREF(Hi) 


iVps 


HI-5618A/B-2 


-550C to+1250C 




vref(Lo) 


ov 


HI-5618A/B-b 


QOC to +7dOl 


Digital Inputs 


Bits 1 -8 


-IV, +12V 


HI-5618A/B-8 


-550Cto+1250C 


CMOS/TTL Logic Select 


-IV, +12V 


Storage Temperature Range 


-65oCto 150OC 


Outputs 


Pins 5,7,8 


iVps 








Pin 6 


+Vps, -2.5V 







ELECTRICAL CHARACTERISTICS ( Vps+ = +5V; Vps- = -15V; Vref = +10V; Pin 2 to GND, unless otherwise noted) 







HI-5618A/B-2 
H 1-561 8A/B-8 


HI-5618A/B-5 




PARAMETER 


TEMP 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


INPUT CHARACTERISTICS 


Digital Inputs (2) 

TTL Logic Input Current (3) Logic "1 " 
Logic "0" 


Full 
Full 


2.0 




0.8 


2.0 




0.8 


V 
V 


Input Current Logic "1" 
Logic "0" 


Full 
Full 




20 
-50 


100 
-100 




20 
-50 


100 
-100 


nA 
juA 


CMOS Logic Input Voltage (4) Logic "1" 
Logic "0" 


Full 
Full 


0.7Vps+ 




0.3Vps+ 


0.7Vps+ 




0.3Vps+ 


V 
V 


CMOS Logic Input Current Logic "1" 
Logic "0" 


Full 
Full 




20 
-50 


100 
-100 




20 
-50 


100 
-100 


nA 
MA 


Reference Input 
Input Resistance 

Input Voltage (IquT = 5mA ± 20%) 


+250C 
+250C 




8k 
+10 






8k 
+10 




n 

V 


TRANSFER CHARACTERISTICS 


Resolution 


Full 




8 






8 




Bits 


Nonlinearity, Integral and HI-6518A 
Differential 

HI-5618B 


250C 
Full 
250C 
Full 






±1/4 
±3/8 
±1/2 
±5/8 






±1/4 
±3/8 
±1/2 
±5/8 


LSB 
LSB 
LSB 
LSB 


Initial Accuracy (6) 
(Relative to External +10V Reference) 
Gain 

Unipolar Zero 

Bipolar Offset (Neg. Full Scale) 


250C 
250C 
250C 






±2 
±1/8 
±2 






±2 
±1/8 
±2 


LSB 
LSB 
LSB 


Temperature Stability 
Gain Drift 
Unipolar Zero Drift 
Bipolar Zero Drift 


Full 
Full 
Full 






±1/4 
±1/16 
±1/4 






±1/4 
±1/16 
±1/4 


LSB 
LSB 
LSB 


Settling Time (5) to 1/2 LSB 

High Impedance (11) (from all O's to all I's) 
or (from ail I's to all O's) 


+250C 




65 


75 




65 


75 


ns 
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SPECIFICATIONS (Continued) 



OUTPUT CHARACTERISTICS 



POWER REQUIREMENTS (4) 









H 1-561 8A/B-2 














H 1-561 8A/B-8 


HI-5618A/B-5 




PARAMETER 




TEMP 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


TRANSFER CHARACTERISTICS (Continued) 


Glitch (5) - Major Carry Transition 




















Duration 




+250C 




20 






20 




ns 


AmplitudB (866 Fiy. 4) 


















m V 


Area 




+250C 




3500 






3500 




mV-ns 


Power Supply Sensitivity (5) 




















Vps+ = +5V, Vps-= -13V to -16.5V 




















Gain (Input Code 1 1 . 


. 1) 


+250C 






±5 






±5 




Unipolar Zero (Input Code 00 . 


.0) 


+250C 




+ 0.5 






±0.5 




ppm of 


Bipolar Offset (Input Code 00 . 


.0) 


+250C 




+ 1.5 






+ 1.5 




FSR/% Vps 




















(9) 


Vps- = -15V,Vps+ = 4.5V to 5.5V 




















Gain (Input Code 1 1 . 


. 1) 


+250C 






±5 






±5 




Unipolar Zero (Input Code 00 . 


.0) 


+250C 




±0.5 






±0.5 






Bipolar Offset (Input Code 00 . 


.0) 


+250C 




±1.5 






±1.5 







Output Current Unipolar 
Bipolar 


+250C 
+250C' 




-5 
±2.5 






-5 
+ 2.5 




mA 
mA 


Output Resistance 


+250C 




500 






500 






Output Capacitance 


+250C 




20 






20 




pF 


Output Voltage Range (7) Unipolar 
Bipolar 


+250C 
+250C 
+250C 
+250C 
+250C 




+10 
+5 
+ 10 
+ 5 
±2.5 






+10 
+5 
+ 10 
±5 
+ 2.5 




V 
V 
V 
V 
V 


Output Compliance Voltage (5) 


+250C 




±1.5 






±1.5 




V 


Output Noise Voltage (8) 0.1Hz to lOOHz 
0.1Hz to IMhz 


+250C 
+250C 




30 
100 






30 
100 




MVp-p 
/jVp-p 



Vps+ 


Full 


4.5 


5 


15 


4.75 


5 


15 


V 


Vps- 


Full 


-13.5 


-15 


-16.5 


-14.25 


-15 


-15.75 


V 


lps+(10) (All I's or all O's in either 
TTL or CMOS mode) (3,4) 


+250C 
Full 




9 


12 




9 


12 


mA 
mA 


Ips-(IO) (All Tsorall O's in either 
TTL or CMOS mode) (3,4) 


+250C 
Full 




19 


26 




19 


26 


mA 
mA 



1. Absolute maximum ratings are limiting values, applied indiv- 
idually, beyond which the serviceability of the circuit may be 
impaired. Functional operation under any of these conditions 
is not necessarily implied. 

2. The HI-5618 accepts digital input codes in binary format 
and may be user connected for any one of three binary codes. 
Straight binary, offset binary, or two's complement binary. 
(See operating instructions) 

3. For TTL and DTL compatibility connect +5V to pin 1 and 
ground pin 2. The \/ps+ tolerance is ± 10% for H 1-561 8A/B 
-2,-8; and ±5% for H1-5618A/B-5. 

4. For CMOS compatibility connect digital power supply 
(+4.5V ^ Vqd ^ +10V) to pin 1 and short pin 2 to pin 1. 

5. See definitions. 

6. These errors may be adjusted to zero using external potentio- 



meters R-], R2, R3. Ri and R2 each provide more than i 3 
LSB's adjustment. (See Operating Instructions). The specifi- 
cations listed under initial accuracy are based on use of an 
external op amp, internal span and offset resistors, and 1Q0f2 
±1% resistors, in place of R-j and R2. 

7. Using an external op amp with the internal span and offset 
resistors. See Operating Instructions. 

8. Specified for all "I's" or all "O's" digital input. 

9. FSR is "Full Scale Range", i.e., 20V for ± 10V range; 10V 
for i 5V range, etc. Nominal full scale output current is 5mA. 

10. After 30 seconds warm-up. 

11. See Test Circuit, Figure 3. 

12. See Test Circuit , Figure 4. 
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H t~5080 

12 Bit Low Cost Monolithic 
Digital-to-Analog Converter 



FEATURES 



DESCRIPTION 



DAC80 ALTERNATE SOURCE 

MONOLITHIC CONSTRUCTION 
(SINGLE CHIP) 

FAST SETTLING 

GUARANTEED MONOTONIC 0°C to 75°C 

WAFER LASER TRIMMED 

APPLICATIONS RESISTORS ON-CHIP 

ON-BOARD REFERENCE 

DIELECTRIC ISOLATION (01) PROCESSING 

^12V POWER SUPPLY OPERATION 



APPLICATIONS 



• HIGH SPEED A/D CONVERTERS 

• PRECISION INSTRUMENTATION 

• CRT DISPLAY GENERATION 



The HI-5680 is a monolithic, direct replacement for the popular 
DAC80-CBI, DAC80Z-CBI, and DAC85C-CBI, incorporating 
the best features of each. Single chip construction, along with 
several design innovations, make the HI-5680 the optimum 
choice for low cost, high reliability applications. 

Harris' unique Dielectric Isolation (01) processing reduces inter- 
nal parasitics, resulting In fast switching times and minimum 
glitch. On-board span resistors are provided for good tracking 
over temperature, and are laser trimmed to high accuracy. These 
may be used with the on-board op-amp (voltage output models; 
HI-5680V), or with a user supplied external amplifier (HI-56801). 

Internally, the HI-5680 eliminates code dependent ground cur- 
rents by routing current from the positive supply to the internal 
ground node, as determined by an auxiliary R-2R ladder. This 
results m a cancellation of code dependent ground currents 
allowing virtually zero variation in current through the package 
common, pin 21. 

The HI-5680 is available in both current and voltage out- 
put models which are guaranteed over the 0°C to +75°C 
temperature range. All models include a buried zener reference 
featuring low temperature coefficient. In addition, the voltage 
output models include an on-board output amplifier. Both ver- 
sions operate with a +5V logic supply and a +\/s in the range of 
±(1 1.4V to 16.5V). 



O 

T3 
C 

o 
o 

"e 

(D 
CO 

CO 

'i- 
i_ 

CO 

X 



PINOUTS 



(MSB) BIT 1 


C 


1 


BIT 2 


C 


2 


BIT 3 


C 


3 


BIT 4 


C 


4 


BIT 5 


C 


5 


BIT 6 


C 


6 


BIT 7 


C 




BIT 8 


c 


8 


BIT 9 


c 


9 


BIT 10 


c 


10 


BIT n 


c 


11 


(LSB) BIT 12 


C 


12 



TOP VIEW 



12 6.3V REF OUT 

□ GAIN ADJUST 

3 COMMON 

□ r JUNCTION 

□ 20V RANGE 
3 lOV RANGE 

□ BIPOLAR OFFSET 

□ REF INPUT 

□ VoUT 

□ -vs 

□ LOGIC SUPPLY 



Copyright (c) 



HI-5680V 
VOLTAGE OUTPUT 
Harris Corporation 1982 



(MSB) 



TOP VIEW 



BIT 11 
(LSB) BIT 12 




□ 6.3V REF OUT 

□ GAIN ADJUST 

□ +Vs 

□ COMMON 

□ SCALING NETWORK 
n SCALING NETWORK 

3 scaling network 

□ bipolar offset 

□ ref input 

□ 'out 

□ -Vs 

□ LOGIC SUPPLY 



HI-56801 
CURRENT OUTPUT 
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FUNCTIONAL DIAGRAM VOLTAGE OUTPUT 



17 16 24 21 
BIPOLAR REF 

OFFSET IN OUT COMMON 

QQQ 



BIT 1 IN 
• Vs Vl IMSBI 



GROUND 
CURRENT 
CANCELLATION 
CIRCUIT 



9 10 11 



BIT 12 IN 

ILSBI 

12 



OOOQOO999OQ 
j I I 1 1 t i « I t i t i t_ 

1 DIGITAL INPUT LEVEL'SHIFTERS 8, SWITCH DRIVERS 

. Lt 1 \ \ 1 \ -I 1 ' 1 1 r- 



12 6KJ — n \ P 

j-p^ j I I 1 j I . 

control" I M 1 J iJlU i j ijlU 

< < s s s s 

i''2'<: TiPleso J 

^ |" "^~^ '^"^ '^"^ '^"^ ' '^^^ '^"^ '^"^ ■'^'^ : I6K |ii 



i.l 



1K I IK ! 1K 



T SPAN R 



IK I ; IK 1K 



-o 



1 " I ! ; ^ " ' r— I 



SPAN Z 



15 
VOUT 



I 16K : 16K I 1 



O " 

vs 



HI-5680V 



FUNCTIONAL DIAGRAM CURRENT OUTPUT 



17 16 24 21 
BIPOLAR REF 

OFFSET IN OUT COMMON 

Q QOO 



22 13 1 

BIT 1 IN 
• Vs Vl IMSBI 

o 



BIT 12 IN 

, (LSBI 



SCALING 
NETWORK 



C) SCALING 
I "' ^ NETWORK 




HI-56801 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS (1) 

Power Supply Inputs +\/s +20V 

-Vs -20V 

+VLOGIC +20V 



Reference 



Digital Inputs 



Input (pin 16) +Vs 
Output drain 2.5mA 

Bits 1 to 12 -1Vto+12V 



ma 



Power Dissipation Pd, Package 

Operating Temperature Range 



HI-5680I/V-5 



Storage Temperature Range 



lOOOmW 

OoCto +75°C 
-65°Cto+150°C 



ELECTRICAL SPECIFICATIONS 

:0 



(Ta = +25"C, Vs =±15V, Vlogic = +5V, PIN 16 CONNECTED TO PIN 24 UNLESS OTHERWISE SPECIFIED.) 







HI-5680X 




PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


DIGITAL INPUT (3) 












Resolution 
Logic Levdis 
Logic "1" 
Logic "0" 


TTL Compatible 
at+1 /jA 
at -100 /jA 


+2 

n 

u 




12 

+5.5 
+0.8 


Bits 

Volts 
Volts 


ACCURACY (3) 


0° to +75°C 










Linearity Error 
Differential Lin. Error 
Gain Error (2) 
Offset Error (2) 
Monotonicity 






+% 

+72 

+0.1 
.+.05 
GUARANTEED 


+72 

+% 

+0.3 

±0.15 


1 CD 

Lob 
LSB 
%FSR 
%FSR 


DRIFT (3) 

Total Bipolar Drift 

(Includes gain, offset 

and linearity drifts.) 
Total Error 

Unipolar 

Bipolar 

Gain 

Unipolar Offset 
Bipolar Offset 


0°Cto +75°C 

QOCto +75°C 

Including internal 

reference 
Exclusive of internal 

reference 


+1 

+5 


+.08 
+.06 

+15 

+5 

+3" 

+10 


+20 

+0.15 
+.01 

+30 

+7 


PPM/OC 

%FSR 
%FSR 

PPM/°C 

PPM/°C 
PPM/OC 
PPM/OC 


CONVERSION SPEED (3) 












Voltage Models 
Settling time (3) 

With lOKfi Feedback 
With 5Kn Feedback 
For 1 LSB change 
Slew Rate 


to +0.01% of FSR for 
FSR Change 


10 


3 

1.5 
1.5 
15 




US 
US 

/JS 

V/ps 


Current Models 
Settling time (3) 

10 to 100^2 load 
1Ki7 load 


to +0.01% of FSR for 
FSR Change 




300 
1000 




ns 
ns 


ANALOG OUTPUT 












Voltage Models 
Output current 
Output Resistance 
Short Circuit Duration 


to common 


+5 


.05 

continuous , 




mA 
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HI-5680X 




PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


ANALOG OUTPUT 
Current Models 
Output Current 
Unipolar 
Bipolar 
Output Impedance 
Unipolar 
Bipolar 
Compliance (3) 






-2 
+1 

15 
4.4 


+2.5 


mA 
mA 

V 


INTERNAL REFERENCE 
Output Voltage 
Output Impedance 
External Current 
Tempco of Drift 




-H6.174 


+6.3 
1.5 

20 


+6.426 
+2.5 


V 
^2 
mA 

PPM/0 C 


POWER SUPPLY 
SENSITIVITY (3) 
+15V supply 
-15V supply 
+5V supply 






.002 
.002 
.002 




%FSR 
AVs 


POWER SUPPLY 
REQUIREMENTS (5) 
Range 

+15V 

-15V 

+5V 




+11.4 
-11.4 
+ 4.5 


+15 
-15 

+ 5 


J-16.5 
-16.5 
+16.5 


V 

v 

V 


Current 
+15V 
-15V 
+5V 






8 
-12 
4.5 


16 
-24 
9 


mA 
mA 
mA 



NOTES: 

1. Absolute maximum ratings are limiting values, applied 
individually, beyond which the serviceability of the circuit 
may be impaired. Functional operation under any of these 
conditions is not necessarily implied. 

2. Adjustable to zero using external potentiometers. 

3. See definitions. 



4. FSR is "full scale range" and is 20V for+lOV range, 10V 
for +5V range, etc., or 2mA (+20%) for current output. 



5. The H 1-5680 will operate with supply voltages as low as 
±11.4V. It is recommended that output voltage range -10V 
to +10V not be used if the supply voltages are less than 
±12.5V. 
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DEFINITIONS OF SPECIFICATIONS 



DIGITAL INPUTS 

The HI-5680 accepts digital input codes in complementary 
binary, complementary offset binary, and complementary 
two's complement binary . 



DIGITAL 
INPUT 


ANALOG OUTPUT 


Complimentary 
Binary 


Complimentary 
Offset 
Binary 


Complementary 

Two's 
Complement* 


MSB LSB 
000...000 
100...000 
111...111 
011...111 


+ Full Scale 
Mid Scale-ILSB 

Zero 
+y2 Full Scale 


+ Full Scale . 

-1 LSB 
- Full Scale 
Zero 


-LSB 
+ Full Scale 

Zero 
- Full Scale 


*lnvert MSB with external inverter to obtain 
CTC Coding 



SETTLING TIME 

Settling time is the time required for the output to settle to 
within the specified error band for any input code transition. 
It is usually specified for a full scale or major carry transition. 

DRIFT 

GAIN DRIFT - The change in full scale analog output over the 
specified temperature range expressed in parts per million of 
full scale per °C (ppm of FSR/°C). Gain error is measured with 
respect to +25°C at high (Th) and low (Tl) temperatures. 
Gain drift is calculated for both high (Th-25°C) and low 
ranges (+25°C-Tl) by dividing the gain error by the respective 
change in temperature. The specification is the larger of the 
two representing worst case drift. 

OFFSET DRIFT - The change in analog output with all bits 
OFF over the specified temperature rarige expressed in parts 
per million of full scale range per °C (ppm of FSR/°C). Offset 
error is measured with respect to+25°C at high (Th) and low 
(Tl) temperatures. Offset Drift is calculated for both high 
(Th -25°C) and low (+25°C -Tl) ranges by dividing the 
offset error by the respective change in temperature. The 
specification given is the larger of the two, representing worst- 
case drift. 



ACCURACY 

NONLINEARITY - Nonlinearity of a D/A converter is an 
important measure of its accuracy, it describes the deviation 
an ideal straight line drawn between zero (all bits OFF) and full 
scale (all bits ON). 



DIFFERENTIAL NONLINEARITY - For a D/A converter, it 
is the difference between the actual output voltage change and 
the ideal (1 LSB) voltage change for a one bit change in code. 
A Differential Nonlinearity of +1 LSB or less guarantees mono- 
tonicity; i.e., the output always increases and never decreases 
for an increasing input. 



POWER SUPPLY SENSITIVITY 

Power Supply Sensitivity is a measure of the change in gain and 
offset of the D/A converter resulting from a change in -15V, 
or +15V supplies. It is specified under DC conditions and 
expressed as parts per million of full scale range per percent of 
change in power supply (ppm of FSR/%). 



COMPLIANCE 

Compliance voltage is the maximum output voltage range that 
can be tolerated and still maintain its specified accuracy. Com- 
pliance limit implies functional operation only and makes no 
claims to accuracy. 



GLITCH 



A glitch on the output of a D/A converter is a transient spike 
resulting from inequal internal ON-OFF switching times. Worst 
case glitches usually occur at half-scale or the major carry code 
transition from 011...1 to 100.. .0 or vice versa. For example, 
if turn ON is greater than turn OFF for 011...1 to 100.. .0, an 
intermediate state of 000...0 exists, such that, the output 
momentarily glitches toward zero output. Matched switching 
times and fast switching will reduce glitches considerably. 
(Measured as one half the product of duration and amplitude.) 
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OPERATING INSTRUCTIONS 



DECOUPLtlMG AND GROUNDING 

For best accuracy and high frequency performance, the ground- 
ing and decoupling scheme shown in Figure 1 should be used. 
Decoupling capacitors should be connected close to the Hl- 
5680 (preferrably to the device pins) and should be tantalum 
or electrolytic bypassed with ceramic types for best high fre- 
quency noise rejection. 




CURRENT OUTPUT 
MODELS ONLY 



FIGURE 1 



REFERENCE SUPPLY 



V 

ANALOG GROUNO 



An internal 6.3Volt reference is provided on board all HI-5680 
models. This voltage (pin 24) is accurate to +2% and must be 
connected to the reference input (pin 1 6) for specified operation. 
This reference may be used externally, provided current drain 
is limited to 2.5mA. An external buffer amplifier is recommend- 
ed if this reference is to be used to drive other system compon- 
ents. Otherwise, variations in the load driven by the reference 
will result in gain variations of the HI-5680. All gain adjustments 
should be made under constant load conditions. 
VOLTAGE OUTPUT HI-5680V 

RANGE CONNECTIONS 





Range 


Connect 






PIN 


PIN 


PIN 






15 


17 


19 


Unipolar 


to -1-5V 


18 


21 


20 




Oto -HOV 


18 


21 


N.C. 


Bipolar 


+ 2.5V 


18 


20 


20 




+5V 


18 


20 


N.C, 




+10V 


19 


20 


15 



GAIN AND OFFSET CALIBRATION 




UNIPOLAR CALIBRATION 


Step 1: 


Offset 




Turn oil Kite fl C C /11 ^\ 

1 urn an oits urr \m...i/ 




AHiiiQt Ro fnr 7Prn unite nut 


Step 2: 


Gain 




Turn all bits ON (00...0) 




Adjust Ri for FS-1LSB 




That Is: 




4.9987 for Oto +5V range 




9.9976 for to +10V range 


BIPOLAR CALIBRATION* 


Step 1: 


Offset 




Turnall bits OFF (11...1) 




Adjust R2 for Negative FS 




That Is: 




-10V for±10V range 




-5\/ for±5\/ range 




-2. 5\/ for ±2.5 range 


Step 2: 


Gain 




Turn all bits ON (00...0) 




Adjust Ri for positive FS-1 LSB 




That Is: 




+9.995V for±10V range 




+4.9976\/ for±5V range 




H-2.4988V for±2.5V range 



'Because the DAC transfer junction is theoretically a straight 
line, this allows only two degrees of freedom for adjustment. 
For optimum adjustment choose the end points for exact loca- 
tion. (Full scale negative and Full scale positive minus 1 LSB) 
this leaves an error at zero (half scale) which is no greater than 
the maximum integral nonlinearity of the device. 
CURRENT OUTPUT HI-56801 




CONNECTING AN EXTERNAL AMPLIFIER 

To use the m-56801 with an external amplifier connect as follows: 



Range 


Pin 17 


Pin 18 


Pin 19 


Pin 20 




to 


to 


to 


to 


Oto -HOV 


21 


B 


18* 


19* 


to +5V 


21 


B 


15 


N.C. 


+10V 


15 


N.C. 


B 


N.C. 


±5V 


15 


B 


18* 


19* 


+2.5V 


15 


B 


15 


N.C. 



After connecting as shown above, follow gain and offset calibra- 
tion procedures as outlined under the HI-5680V Voltage output 
section. 

• these connections help reduce stray capacitance in the feedback loop. 

t Rg should be chosen to equal the output impedance of the DAC. This may 

be calculated by Rj, = RLADDER<2'<n)//RpEEDBACK. 
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PACKAGE DIMENSIONS 



CHIP PHOTO 




-Ik. 



HI-5680X 

BIT 1 MSB 6.3V REF OUT GAIN ADJUST 



BIT 2 BIT 1 MSB 6.3V REF OUT ( 
BIT 3 — li^^^ 



LASER y 
BEAM 

ALIGNMENT ^ 
BIT 6- — 
BIT? 



BITS 
BIT9- 



BIT 10- 
BIT 11 

BIT12'lSB ^LOGIC V+ 




V+ 

GND (COMMON) 

£ JUNCTION 
(VOLTAGE OUTPUT -V) 
SCALING NETWORK 
(CURRENT OUTPUT -I) 
20V RANGE 

(VOLTAGE OUTPUT -V) 

SCALING NETWORK 
(CURRENT OUTPUT -I) 

10V RANGE 

(VOLTAGE OUTPUT -V) 

SCALING NETWORK 
(CURRENT OUTPUT -I) 




VOUT 



ORDERING INFORMATION 



MODEL 


INPUT CODE 
CODE 


OUTPUT 
MODE 


HI-5680V-5 
HI-56801-5 


Complementary Binary 
Complementary Binary 


Voltage 
Current 
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HI-5685 



High Performance Monolithic 
12 Bit Digital-tO'Analog Converter 



FEATURES 



DESCRIPTION 



o 

T3 
C 

o 
o 

E 

(D 
CO 
(0 



CO 

X 



DAC 85 ALTERNATE SOURCE 

MONOLITHIC CONSTRUCTION 
(SINGLE CHIP) 
FAST SETTLING 

GUARANTEED MONOTONIC -25°C TO +85°C 

WAFER LASER TRIMMED 

APPLICATIONS RESISTORS ON-CHIP 

ON-BOARD REFERENCE 

DIELECTRIC ISOLATION (Dl) PROCESSING 

tl2V POWER SUPPLY OPERATION 



APPLICATIONS 



• HIGH SPEED A/D CONVERTERS 

• PRECISION INSTRUMENTATION 

• CRT DISPLAY GENERATION 



The HI-5685 is a monolithic direct replacement for the popular 
DAC85-CBI and the ADDAC85LD-CBI. Single chip construction 
along with several design innovations make the HI-5685 the 
optimum choice for low cost, high reliability applications. 

Harris' unique Dielectric Isolation (01) processing reduces inter- 
nal parasitics resulting in fast switching times and minimum 
glitch. On board span resistors are provided for good tracking 
over temperature, and are laser trimmed to high accuracy. These 
may be used with the on-board op-amp (voltage output models; 
HI-5685V),or with a user supplied external amplifier (HI-56851). 

Internally, the HI-5685 eliminates code dependent ground cur- 
rents by routing current from the positive supply to the internal 
ground node, as determined by an auxiliary R-2R ladder. This 
results in a cancellation of code dependent ground currents 
allowing virtually zero variation in current through the package 
common, pin 21. 

The HI-5685 and HI-5685A are available in both current and volt- 
age output models which are guaranteed over the -25°C to +85°C 
temperature range. All models include a buried zener reference 
featuring low temperature coefficient. In addition, the voltage 
output models include an on-board output amplifier. Both ver- 
sions operate with a +5V logic supply and a +Vs in the range of 
±(1 1.4 V to 16.5V). 

The HI-5685A offers exceptionally low drift over temperature. 
Gain drift is a maximum ±10ppm/°C, over -25°C to +85°C. 



PINOUTS 



TOP VIEW 




6.3V REF OUT 
GAIN ADJUST 
+Vs 

COMMON 
X JUNCTION 
20V RANGE 
10V RANGE 
BIPOLAR OFFSET 
REF INPUT 

VOUT 
-Vs 

LOGIC SUPPLY 



Copyright (c) 



HI-5685V 
VOLTAGE OUTPUT 
Harris Corporation 1982 



(MSB) 



BIT 1 
BIT 2 
BIT 3 
BIT 4 
BIT 5 
BIT 6 
BIT 7 
BIT 8 
BIT 9 
BIT 10 C 
BIT 11 C 
LSB) BIT 12 C 



C 
C 
C 
C 

c 
c 
c 
c 
c 



1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 



TOP VIEW 

--yu — 



24 □ 6.3V REF OUT 

23 □ GAIN ADJUST 

22 D+Vs 

21 □ COMMON 

20 □ SCALING NETWORK 

19 □ SCALING NETWORK 

18 13 SCALING NETWORK 

17 □ BIPOLAR OFFSET 

16 □ REF INPUT 

ISDIOUT 
14 □ -Vs 

13 □ LOGIC SUPPLY 



HI-56851 
CURRENT OUTPUT 
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FUNCTIONAL DIAGRAM VOLTAGE OUTPUT 



17 16 24 21 
BIPOLAR REF 

OFFSET IN OUT COMMON 

QQO 




HI-5685V 
H I -5685 A V 



FUNCTIONAL DIAGRAM CURRENT OUTPUT 



17 16 24 21 
BIPOLAR REF 

OFFSET IN OUT COMMON 

Q QQO 



22 13 1 

BIT 1 IN 
♦ Vs ^L IMSBI 



8 9 10 11 



BIT 12 IN 

ILSBI 



o 



n ?????????■??; 



SCALING 
NETWORK 



SCALING 
NETWORK 




HI -5685 1 
HI-5685AI 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS (1 

Power Supply Inputs 



Reference 
Digital Inputs 



+Vs +20V 
-Vs -20V 
+VLOGIC +20 V 
Input (pin 16) +Vs 
Output drain 2.5mA 
Bits 1 to 12 -IVto+12V 



Power Dissipation 

Pd, Package 
Operating Temperature Range 



HI-5685I/V-4 
HI-5685AI/V-4 



Storage Temperature Range 



lOOOmW 

-250c to +85OC 
-25°C to +85°C 

-65° to+150°C 



ELECTRICAL SPECIFICATIONS 

(T;^=+25°C, Vs = ±15V, VloGIC = 5V, PIN 16 CONNECTED TO PIN 24 UNLESS OTHERWISE SPECIFIED) 



PARAMETER 


CONDITIONS 


HI-5685 






MIN 


TYP 


MAX 


UNITS 


DIGITAL INPUT (3) 












Resolution 
Logic Levels 
Logic "1" 
Logic "0" 


TTL Compatible 
at+1 /iA 
at -100 uA 


+2 





12 

+5.5 
+0.8 


Bits 

V 
V 


Accuracy (3) 
Linearity Error 


at+25°C 

-25OC to m°c 






±V2 


LSB 
LSB 


Differential Lin. Error 
Gain Error (2) 
Offset Error (2) 
Monotonicity 






±0.1 
±0.05 

Oil A nAMTfTcn 

GUARANTEED 




LSB 

%FSR (4) 
%FSR 


DRIFT (3) HI-5685 
Gain 
Offset 

Unipolar 

Bipolar 


-250c to +85OC 




+1 


+20 
+10 


PPM/OC 


DRIFT (3) HI-5685A 
(Low Drift) 

Gain 

Offset 
Unipolar 
Bipolar 


-250c to +85OC 




+1 


+10 
±5 


PPM/OC 


CONVERSION SPEED 
Voltage Models 
Settling Time (3) 


to ±0.01% of FSR for 
FSR Change 










With 10Kr2Feedback 
With 5KnFeedback 
For 1 LSB Change 
Slew Rate 






3 

1.5 
1.5 
15 




n% 


Current Models 
Settling Time (3) 


to ±0.01% of FSR for 
FSR Change 










lOto lOO^Ioad 
1K^2load 






300 
1.0 




ns 
us 
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SPECIFICATIONS (continued) 



PARAMFTPR 


rnwniTinM^j 

XjXJlMUl 1 1 U 1«0 


HI-5685 






MIN 


TYP 


MAX 


UNITS 


ANALOG OUTPUT 












Voltage Models 












Output Current 




+5 






mA 


Output Impedance (DC) 






0.05 






Current Models 












Output Current 


Full Scale 










Unipolar 






-2 




mA 


Bipolar 










m A 


Output Resistance 












Unipolar 






1 
6.L 






Bipolar 






6.65 






Compliance (3) 




-2.5 




+10 


V 


INTERNAL REFERENCE 












Output voltage 




+6.174 


+6.3 


+6.426 


V 


Output Impedance 










o 


External Current 








+2.5 


mA 


Tempco of Drift 


< 




+10 


+20 


PPM/OC 


POWER SIIPPI Y ^iENSITIVITY ("W 












+15V 






.002 




%FSR 












/IVs 


-15 V 






.002 






+5V 






.002 






POWER SUPPLY REQUIREMENTS(5) 












Range 












+15V 




+11.4 


+15 


+16.5 


V 


-15 V 




-11.4 


-15 


-16.5 


V 


+5V 




+4.5 


+5 


+16.5 


V 


Current 












+15V 






8 


16 


mA 


-15 V 






-12 


-24 


mA 


+5V 






4.5 


9 


mA 



NOTES: 



1. Absolute maximum ratings are limiting values, applied 
individually, beyond which the serviceability of the circuit 
may be impaired. Functional operation under any of these 
conditions is not necessarily implied. 

2. Adjustable to zero using external potentiometers. 

3. See Definitions. 



4. FSR is "full scale range" and is 20V for+lOV range, 10V 
for +5V range, etc., or 2mA (+20%) for current output. 



5. The HI-5685 will operate with supply voltages as low as 
+11.4V. It is recommended that output voltage range -10V 
to +10V not be used if the supply voltages are less than 
±12.5V. 
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HI-5687 

Wide Temperature Range 
Monolithic 12 Bit 
Digital'to-Analog Converter 



FEATURES 



DESCRIPTION 



o 

ZD 
■D 
C 

o 
o 

E 

<D 
CO 

CO 



CO 

X 



DAC87 ALTERNATE SOURCE 

MONOLITHIC CONSTRUCTION 
(SINGLE CHIP) 

FAST SETTLING 

GUARANTEED SPECIFICATIONS -55°C to 125°C 

WAFER LASER TRIMMED 

APPLICATIONS RESISTORS ON-CHIP 

ON-BOARD REFERENCE 

DIELECTRIC ISOLATION (Dl) PROCESSING 

il2V POWER SUPPLY OPERATION 

MIL STD 883 PROCESSING AVAILABLE 



APPLICATIONS 



HIGH SPEED A/D CONVERTERS 
PRECISION INSTRUMENTATION 
CRT DISPLAY GENERATION 



The HI-5687 is a monolithic direct replacement for the popular 
DAC87-CBI wide temperature range d-to-a converter. Single 
chip construction, along with several design innovations make 
the HI-5687 the optimum choice for low cost, high reliability 
applications. 

Harris' unique Dielectric Isolation (Dl) processing reduces inter- 
nal parasitics resulting in fast switching times and minimum 
glitch. On board span resistors are provided for good tracking 
over temperature, and are laser trimmed to high accuracy. These 
may be used with the on-board op-amp (voltage output models; 
HI-5687V), or with a user supplied external amplifier (HI-56871). 

Internally, the HI-5687 eliminates code dependent ground cur- 
rents by routing current from the positive supply to the interna! 
ground mode, as determined by an auxiliary R-2R ladder. This 
results in a cancellation of code dependent ground currents 
allowing virtually zero variation in current through the package 
common, pin 21. 

The HI-5687 is available in both current and voltage out- 
put models which are 100% tested over the -55°C to +125°C 
temperature range. All models include a buried zener reference 
featuring low temperature coefficient. In addition, the voltage 
output models include an on-board output amplifier. Both ver- 
sions operate with a +5V logic supply and a +Vs in the range of 
±(11.4V to 16.5V). 

Processing to MIL-STD-883A CLASS B is available. 
See Ordering Information. 



PINOUTS 



TOP VIEW 




6.3V REF OUT 
GAIN ADJUST 
+Vs 

COMMON 
r JUNCTION 
20V RANGE 
10V RANGE 
BIPOLAR OFFSET 
REF INPUT 

VOUT 
-Vs 

LOGIC SUPPLY 



HI-5687V 
VOLTAGE OUTPUT 
Copyright (c) Harris Corporation 1982 



(MSB) 



TOP VIEW 




24 □ 6.3V REF OUT 
23 □ GAIN ADJUST 
22 □ +Vs 
21 □ COMMON 
20 □ SCALING NETWORK 
19 □ SCALING NETWORK 
18 3 SCALING NETWORK 
17 □ BIPOLAR OFFSET 
16 □ REF INPUT 
'15 □ loUT 
14 □ -Vs 

13 tl LOGIC SUPPLY 



HI-56871 



CURRENT OUTPUT 
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FUNCTIONAL DIAGRAM VOLTAGE OUTPUT 



17 16 24 21 
BIPOLAR REF 
OFFSET IN OUT COMMON 



Q QQQ 




22 13 

BIT 1 IN 
tVs Vl imsbi 

Q 



GROUND 
CURRENT 
CANCELLATION 
CIRCUIT 



BIT 12 IN 

ILSBI 

12 



5 6 7 8 9 10 11 



DIGITAL INPUT LEVEL SHIFTERS 8. SWITCH DRIVERS 

1 r— 



..ITTTT 

3 i li 



6 

■vs 



— o 

^ SPAN R 
19 

5K SPAN R 
5K 

20 



-o 



SPAN £ 



15 
VOUT 



HI-5687V 



FUNCTIONAL DIAGRAM CURRENT OUTPUT 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS 



(1) 



Power Supply Inputs 



Reference 



Digital Inputs 



+Vs +20 V 

-Vs -20V 
+VLOGIC +20V 

Input (pin 16) ±Vs 
Output drain 2.5mA 



Power Dissipation Pd, Package 

Operating Temperature Range 

H!-5687l/V-2 
HI-5687I/V-8 

Storage Temperature Range 



lOOOmW 



-55°Cto +125°C 
-550Cto+1250C 

-65°Cto+150°C 



Bits 1 to 12 -1Vto+12V 
ELECTRICAL SPECIFICATIONS 

(Ta=+250C. Vs=±15V, VloGIC = PIN 16 CONNECTED TO PIN 24 UNLESS OTHERWISE SPECIFIED. 







HI-5687 


PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


DIGITALINPUTO) 












Resolution 
Logic Levels 
Logic "1" 
Logic "0" 


TTL Compatible 

at+1^A 

at-100^A 


+2 





12 

+5.5 
+0.8 


Bits 

V 
V 


ACCURACY (3) 












Linearity Error 


At +25°C 
-550Cto+1250C 




±% 


±% 

t/4 


LSB 
LSB 


Differential Lin. Error 

bam error U) 
Offset Error (2) 
Monotonicity 


at +25^0 
-550Cto+1250C 
— 5o"C to +lZo"L 
-550c to +1 250c 




±'/2 

+u. 1 
±0.05 
GUARANTEED 


±% 
±1 

±u.z 
+0.1 


LSB 
LSB (4) 

0/ cc D 

7oron 
%FSR 


DRIFT (3) 

Total Bipolar Drift 
(includes gain, offset 
offset and linearity drifts) 


-550Cto+1250C 




+15 


±30 


PPM/OC 


Total Error 
Unipolar 
Bipolar 






±0.13 
+0.12 


+0.3 
±0.24 


%FSR 
%FSR 


Gain 

including internal 
reference 






+10 


±25 


PPM/OC 


excluding internal 
reference 






±5 


±10 


PPM/OC 


Unipolar Offset 






±1 


+3 


PPM/OC 


CONVERSION SPEED 












Voltage Models 
Settling Time (3) 


to +0.01% of FSRfor 
FSR Change 










With lOKn Feedback 
With 5K12 Feedback 
For 1 LSB Change 
Slew Rate 






3 

1.5 
1.5 
15 




//s 

MS 
ps 

VZ/us 


Current Models 
Settling Time (3) 


to ±0.01% of FSR for 
FSR Change 










10 to 10012 load 
1K12 load 






300 
1.0 




ns 
ps 



\ 
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SPECIFICATIONS (continued) 







HI-5687 


PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


ANALOG OUTPUT 












Voltage Models 












Output Current 




+0 






nA 


Output Impedance (DC) 






0.05 




n 


Current Models 












Output Current 


Full Scale 










Unipolar 






-2 




mA 


K 1 nn 1 Q r 
DipUldl 






±1 




mA 


Output Impedance 












Unipolar 




5.0 


6.6 


8.2 


Kn 


Bipolar 




2.5 




A 1 

4.1 




Compliance (3) 




-1.5 




+ 10.5 


V 


INTERNAL REFERENCE 












Output Voltage 




+6.174 


+6.3 


+6.426 


V 


Output Impedance 






1.5 




a 


External Current 








+2.5 


mA 


Tempco of Drift 






±5 


+10 


PPM/°C 


POWER SUPPLY SENSITIVITY (3) 












+15V 






±.002 


±.003 


%FSR 












4Vs 


-15 V 






+.UU/ 


X nm 




+5V 






+.002 


+.003 




POWER SUPPLY REQUIREMENTS (5) 












Range 












+15V 




+11.4 


+15 


+16.5 


V 


-15V 




-11.4 


-15 


-16.5 


V 


+5V 




+4.5 


+5 


+16.5 


V 


Current 












+15V 






8 


16 


mA 


-15 V 






-12 


-24 


mA 


+5V 






4.5 


9 


mA 



NOTES: 

1. Absolute maximum ratings are limiting values, applied 
individually, beyond which the serviceability of the circuit 
may be impaired. Functional operation under any of these 
conditions is not necessarily implied. 

2. Adjustable to zero using external potentiometers. 

3. See Definitions. 



4. FSR is a "full scale range" and is 20V for+lOV range, 10V 
for +5V range, etc., or 2mA (+20%) for current output. 



5. The HI-5687 will operate with supply voltages as low as 
+11.4V. It is recommended that output voltage ranges -10V 
to +10V and not be used if the supply voltages are less than 
+12.5V. 



© IC MASTER 1983 



2703 



H 1-5712/5712 A 

High Performance 
72 Bit Analog to 
Digital Con verter 



FEATURES 



DESCRIPTION 



• MICROPROCESSOR COMPATIBLE 

• CONVERSION TIME 10/usecMAX 

OVER TEMP. 

• NO MISSING CODES OVER TEMPERATURE 

• INTERNAL+10V REFERENCE 

• INTERNAL CLOCK WITH EXTERNAL 
OVERRIDE CAPABILITY 

• SERIAL OUTPUT 

• TTL/CMOS COMPATIBLE 

• TRISTATE PARALLEL OUTPUTS 
#40 PIN DIP 

• MIL-STD-883 PROCESSING AVAILABLE 



APPLICATIONS 



• MULTI-CHANNEL DATA ACQUISITION 
SYSTEMS 

• STATUS MONITORING SYSTEMS 

• PROCESS CONTROL SYSTEMS 

• INSTRUMENTATION 

• HIGH RELIABILITY DAS's 



The HI-5712/5712A is a 12-bit successive approximation analog-to-digital 
converter (ADC) intended for high-speed, high-performance data conversion 
applications. An 8/is conversion time for an accurate 12 bit conversion with 
low gain and offset temperature coefficients are among its many features. 
Numerous functions can be software controlled to meet a variety of ADC 
requirements. 

The highly flexible input design accepts user programmed unipolar and bipolar 
inputs of: to +10V, to +20V, ±5V and +10V full scale signal levels. The 
internal precision +10V reference delivers up to 10mA of output current with 
ultra high temperature stability. This reference is intended for biasing the 
ADC reference input, although other configurations can be implemented. 
A remote sense line is provided for applications requiring usage of the precision 
reference elsewhere in the system. 

The output code select line and the short cycle control inputs are latched inter- 
nally for microprocessor compatibility and provide selection of either binary 
or 2's complement output code, and resolution of 6, 8, 10 or 12 bits, respec- 
tively. A flexible interface is provided for 8, 12 and 16 bit systems via the chip 
select line and the word length control pins. The latter allows independent 
tri-state enabling of parallel output bits 1-8 and 9-12. A serial data output line 
is provided for applications requiring remote data transmission. 

The HI-5712/5712A is manufactured with hermetically sealed leadless chip 
carriers (LCC's) mounted to both sides of a multi-layer ceramic substrate 
which results in a compact 40 pin dual-in-line package. The HI-5712A is 
intended for military, industrial and instrumentation applications. MIL-STD- 
883 class 6 and high reliability commercial grades are both available as standard 
products. 



PINOUT 



FUNCTIONAL DIAGRAM 



Section 11 



vps-[ 


1® 


40 


■j for Packaging 


Nc[j 


2 


39 


1 VREF 
J SENSE 


NC [ 


3 


38 


TVREF 
J OUT 


BIPOLAR r 

offsetL 


4 


37 


1 VBEF 
-1 IN 


20V Fs[ 


5 


36 


] NC 


10V Fs[j 


6 


35 


T ZERO 

J adj 


ANALOG |- 

pwrgndL 


7 


34 


] RLS 


ENABLE p 
BIT 9-12 L 


8 


33 


I CHIP 
-1 ENABLE 


ENABLE r 
BITI-SL 


9 


32 


] STATUS 


SERIALr 
OUT L 


^o H 1-571 2/ 


31 


-1 START 
J CONV. 


SHORT r 

cybL 


„ 5712A 


30 


-1 MSB/MSB 
J SELECT 


SHORT r 
CY aL 


12 


29 


T CLOCK 
->IN 


CLOCK r 

outL 


13 


28 


] NC 


BIT 12 r 
(LSBI L 


14 


27 


1BIT1 
J (MSB) 


BIT 11 Q 


15 


26 


]bIT2 


BITIoQ 


16 


25 


] BIT 3 


BIT 9^ 


17 


24 


] BIT 4 


BIT8[ 


IS 


23 


] BIT 5 


BIT7[| 


19 


22 


] BIT 6 


DIGITALr 
GNOL 


20 


21 


] vlogic 



CHIP enable; 

STATUS * 
START CONV.) 
CLOCK IN ) 
CLOCK OUT 4 
SERIAL OUT < 
MSB/MSB SEL ) 
SHORT CY a) 
SHORT CY B ) 




RLS 

ANALOG GNO 
DIGITAL GND 
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SPECIFICATIONS 




















ABSOLUTE MAXIMUM RATINGS (NOTE 1) 














Power Supply Inputs 






Power Dissipation (Pd) 2 Watts 






Vps+ 


+20V 


Operating Temperature Range 






Vps- 


-20V 


Hl- 


5712-2, HI 


-5712A-2 




550Cto+1250C 


vlogic 


+10V 


Hl- 


5712-5, HI 


-5712A-5 




OoCto +750C 


Vref in (Pin 37) 


OV,Vps+ 


Hl- 


5712-7, HI 


-5712A-7 


0OCto+75OC(Hi Rei) 


Vref SENSE (Pin 39) 


OV, Vps+ 


Hl- 


5712-8, HI 


-5712A-8 


-550Cto+1250C (Hi Rel) 


Digital Inputs 


-iv,Vlogic 


Storage Temperature Range 






















65OCto+150OC 


ELECTRICAL CHARACTERISTICS 
















(Ta = +250C. Vps = +15V, Vps- = 


-15V, Vl0GIC^+5V, Vref In = Internal Vref, 








Full Scale = +10\/, Conversion Speed = 9/is TYP (Internal Clock), 12-BIT Conversion, Unless 






otherwise noted.) 






















HI-5712A-2 HI-5712-2 


HI-5712A-5 Hl- 


5712-5 








HI-5712A-8 H 


1-5712-8 


HI-5712A-7 HI-5712-7 






PARAMETER 


TEMP 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


























Full 






12 






12 


BITS 






NONLINEARITY ui mioA 


+250C 




+1/4 


+1/2 




+1/4 


+1/2 


LSB 








Full 




+1/4 


+1/2 




+1/4 


+1/2 


LS6 






HI 5712 


+250C 




+1/4 


+1/2 




+1/4 


+1/2 


LSB 






Full 




+1/2 


+1 




+1/2 


+1 


LSB 






DIFFERENTIAL „,_„,2A 
NONLINEARITY 


+250C 




+1/4 


+1/2 




+1/4 


+1/2 


LSB 






Full 




+1/4 


+1/2 




+1/4 


+1/2 


LSB 






HI-5712 


+250C 




+1/4 


+1/2 




+1/4 


+1/2 


LSB 






Full 




+1/2 


+1 




±1/2 


±1 


LSB 








NO MISSING CODES GUARANTEED OVER TEMPERATURE 






INHERENT QUANTIZATION 






















ERROR 


Full 






±1/2 






+ 1/2 


LSB 






UNIPOLAR OFFSET ERROR (Note 2) 






















(Adjustable to Zero) 


+250C 




.3 


.6 




.3 


.6 


%FSR 






BIPOLAR OFFSET ERROR (Note 2) 






















(Adjustable to Zero) 


+2 50 c 




.3 


.6 




.3 


.6 


%FSR 






GAIN ERROR (note 2) 






















(Adjustable to Zero) 


+250C 




.1 


.3 




.1 


.3 


%FSR 






ADJUSTMENT RANGE 






















UNIPOLAR OFFSET 


+250C 


+1 


+2 




+1 


±2 




%FSR 






BIPOLAR OFFSET 


+250C 


+1 


+2 




+1 


+2 




%FSR 






GAIN 


+250C 






.3 






.3 


%FSR 






TEMPERATURE STABILITY 






















(With Internal Vref) 






















UNIPOLAR OFFSETHI-5712A 


Full 




+2 


±5 




±2 


+5 


ppm FSR/OC 






DRIFT HI-5712 


Full 




±4 


+15 




+4 


+15 


ppm FSR/OC 






BIPOLAR OFFSET HI-5712A 


Full 




±4 


+10 




+4 


±10 


ppm FSR/OC 






DRIFT HI-5712 


Full 




+8 


+25 




+8 


+25 


ppm FSR/OC 






GAIN DRIFT HI-5712A 


Full 




+5 


+10 




±5 


±10 


ppm FSR/OC 






HI-5712 


Full 




tio 


+20 




+10 


±20 


ppm FSR/OC 








NO MISSING CODES GUARANTEED OVER TEMPERATURE 
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SPECIFICATIONS (Continued) 



33 





HI-5712A-2/-8 
HI-5712-2/-8 


HI-5712A-5/-7 
HI-5712-5/-7 




PARAMETER 


TEMP 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


CONVERSION SPEED (Internal Clock) 


















12 BIT 


+250C 




9.0 


10.0 




9.0 


10.0 




10 BIT 






6.8 


8.5 




6.8 


8.5 




8 BIT 






5.6 


7.0 




5.6 


7.0 


MS 


6 BIT 






4.4 


5.4 




4.4 


5.4 


MS 


MAXIMUM CONVERSION SPEED AT 


















12 BITS WITH EXTERNAL CLOCK 


















(Notes) 


Full 




6.5 






6.5 




MS 


ANALOG INPUT CHARACTERISTICS 


INPUT VOLTAGE RANGE 


















UNIPOLAR 


Full 


10 






10 






V 




Full 


20 






20 






V 


BIPOLAR 


Full 


+5 


+5 




±5 


+5 




V 




Full 


±10 


+10 




+10 


±10 




V 


INPUT IMPEDANCE 


















10V FS (PIN 6) 


Full 


1.6 


2 


2.4 


1.6 


2 


2.4 


Kn 


20V FS(PIN 5) 


Full 


3.2 


4 


4.8 


3.2 


4 


4.8 


Kn 


Vref IN (PIN 37) 


Full 


6.4 


8 


9.6 


6.4 


8 


9.6 




ANALOG OUTPUT CHARACTERISTICS 


Vref output voltage 


+2 50 c 


9.970 


10.000 


10.030 


9.970 


10.000 


10.030 


V 


Vref OUTPUT CURRENT 


Full 


10 






10 






mA 


VREF OUTPUT HI-5712A 


Full 




+10 


±15 




+10 


+15 


ppm FSR/OC 


TC HI-5712 


Full 




±10 


±15 




±10 


+15 


ppm FSR/OC 


DIGITAL INPUT CHARACTERISTICS 


INPUT VOLTAGE (Note 8) 


















LOGIC 1 


Full 


3.3 


2.7 




3.3 


2.7 




V 


LOGIC 


Full 




1.2 


.8 




1.2 


.8 


V 


INPUT CURRENT(Note 8) 


















LOGIC 1 (VCC) 


Full 


-25 





+25 


-25 


. 


+25 


A'A 


LOGIC (GI\ID) 


Full 




-200 


-400 




-200 


-400 


ma 


ETERNAL CLOCK (Note 3) 


Full 






2.5 






2.5 


MHz 


DIGITAL OUTPUT CHARACTERISTICS 


OUTPUT VOLTAGE 


















LOGIC 1 loH = -800 A 


Full 


3.5 


4.0 




3.5 


4.0 




V 


LOGIC IoL = +3.2mA 


Full 


.2 


.4 






.2 


.4 


V 


OUTPUT CURRENT 


















LOGIC 1 VO = 3.5V 


Full 


-800 


-1000 




-800 


-1000 




MA 


LOGIC V0 = .4V 


Full 


3.2 


4.0 




3.2 


4.0 




mA 



DIGITAL INPUT TIMING CHARACTERISTICS 



CHIP ENABLE TO START CONVERT ted 


Full 


50 






50 






nsec 


START CONVERT PULSE LOW hz\ 


Full 


100 






100 






nsec 


START CONVERT PULSE HIGH tjch 


Full 


50 






50 






nsec 


CONTROL SETUPTIME ts 


Full 


100 






100 






nsec 


CONTROL HOLD TIME th 


Full 


100 






100 






nsec 


CLOCK INPUT LOW tpwl 


Full 


125 






125 






nsec 


CLOCK INPUT HIGH tpwh 


Full 


150 






150 






nsec 


CLOCK INPUTPERIOD td 


Full 


400 






400 






nsec 


ENABLE 1-8, 9-12 PULSE WIDTH tem 


Full 


100 






100 






nsec 



2706 



® IC MASTER 1983 



SPECIFICATIONS (Continued) 









H 


-5712A-2/-8 


HI-5712A-5/-7 










HI-5712-2/-8 


H 


-5712-5/-7 




PARAMETER 


TEMP 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


DIGITAL OUTPUTTIMING CHARACTERISTICS (See Figure 6) 


THREE STATE ENABLE DELAY 


toe 


hull 




4U 


bU 




A Ft 

40 


cn 
bU 


nsec 


THREE STATE DISABLE DELAY 


tod 


Full 




60 


100 




60 


100 


nsec 


START CONVERT TO STATUS DELAY tsd 


hull 




l\i 


1 nn 
lUU 




/O 


1 nn 
1UU 


nsec 


START CONVERTTO CLOCK OUT DELAY 




















tscd 






200 


500 




200 


500 


nsec 


CLOCKTO SERIAL OUT DELAY 


tpsd 


Full 


100 


150 


200 


100 


150 


200 


nsec 


LAST CLOCK TO STATUS DELAY 


tscdt 


Full 


50 


75 


100 


50 


75 


100 


nsec 


PARALLEL DATA TO 




















STATUS DELAY 


tds 


Full 


50 


75 




50 


75 




nsec 


LAST SERIAL BIT TO 




















STATUS DELAY 


tda 


Full 


50 


75 




50 


75 




nsec 


CLOCK INPUTTO CLOCK 




















OUT DELAY 


tdcl 


Full 




25 


50 




25 


50 


nsec 


PARALLEL DATA OUTPUT CODES 


UNIPOLAR (Note 4) 


Positive True Binary 


BIPOLAR (Note 4) 




Positive True Offset Binary 






Positive True Two's Complement Binary 


SERIAL DATA OUTPUT CODE 


Positive True NRZ Code 


POWER SUPPLY REQUIREMENTS (Note 5) 


Vps+ 


Full 


+13.5 


+15 


+16.5 


+13.5 


+ 15 


+16.5 


V 


Vps- 


Full 


-13.5 


-15 


-16.5 


-13.5 


-15 


-16.5 


V 


vlogic 


Full 


+4.5 


+5 


+5.5 


+4.75 


+5 


+5.25 


V 


lps+ 


Full 




27 


35 




27 


35 


mA 


Ips- 


Full 




42 


50 




42 


50 


mA 


'LOGIC 


Full 




4.5 


15 




4.5 


15 


mA 


POWER SUPPLY SENSITIVITY (Note 6) 


Vps+ = +13.5V to+16.5V 




















Vps- = -15V, Vl0GIC = +5V 




















UNIPOLAR OFFSET 






2 


5 




2 


5 


ppm of 


BIPOLAR OFFSET 






2 


4 




2 


4 


FSR/ 


GAIN 






1 


3 




1 


3 


%AP.S. 


Vps-= -13.5V to -16.5V 




















Vps+ = +15V, V LOGIC = +5V 




















UNIPOLAR OFFSET 






2 


5 




2 


5 




BIPOLAR OFFSET 






2 


4 




2 


4 




GAIN 






1 


3 




1 


3 




VLOGIC = +4.5Vto+5.5V 




















Vps+ = +15V,Vps- = -15V 




















CONVERSION SPEED (12 Bit with 




















Internal Clock) 








+5 


+10 




+5 


+10 


% 
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NOTES: 1. 



Absolute maximum ratings are limiting values, applied individually, beyond which the serviceability of the 
circuit may be impaired. Functional operation under any of these conditions is not necessarily implied. 

See Figure 2 for connections. The initial errors are adjustable to zero by using external trim potentiometers 
as shown in Figure 3, and 4. 

The HI-5712A will operate at these speeds (for 12 bit conversion), but parametric performance is not guaranteed. 
See operating instructions for details. 
After 60 seconds warm-up. 
See definitions. 

These terminals will be used in the future for additional functions. Do not make connections to these pins in 
your system. 

TTL compatibility guaranteed. 



PIN FUNCTIONS AND DESCRIPTIONS 



PIN 


SYMBOL 


DESCRIPTION 


1 


Vns- 


-1 5V Power Supply Terminal 


2 


NC 


IMu l/Onnc(/llUli Occ IMOlc / 


3 


NC 


IMn Pnnnoptinn Qoo Nnto 7 
1«U uUiillcUllUli Occ IvUlc / 


4 


BIPOLAR 


Connect to Vrep for Bipolar Input 




OFFSET 


iviuuc. OCC upcidiing iiisiruLiiuns 






for Details. 


5 


20V FS 


20V Full Sralp Anainn Inntit 


6 


lOV FS 


10V Full Scale Analog Input 


7 


ANALOG 


Analog Power Supply Return 




p M n 




8 


ENABLE 


Output 'Three State" Control. An 




BIT 9-12 


Input "0" Enables Bits 9 through 






1 2, whereas a "1 " Switches these 






Bits to a High Impedance State. 


9 


ENABLE 


Output "Three State" Control. An 




BIT 1-8 


Input "0" Enables Bits 1 through 






8, whereas a "\" Switches these 






Bits to a High Impedance State. 


10 


SERIAL 


NRZ Serial Data Output. 




OUT 


To be used in Conjunction with 






Clock Out for Remote Data 






Transmission 


11 


SHORT 


See Description for Pin 12 




CYB 




12 


SHORT 


Digital Inputs Applied to short 




CY A 


cycle A and B selects a conversion 






of 6,8, 10,orl2-bits: 






BITS SHORT CY A SHORT CYB 






6 






8 1 






10 1 






12 1 1 



PIN 


SYMBOL 


DESCRIPTION 


13 


CLOCK 


SAR Clock Output. Used for 




OUT 


Decoding Serial Out Data 


14 


BIT 12 


OiJtDut Data Bit (L*?B) 


IK 


RIT 11 
Dl 1 11 


UUipUl Uaia Dll 


1R 
1 D 


RIT in 

oil lU 


uuxpul uaia dit 


17 




Output Data Bit 


18 


BIT 8 


Output Data Bit 


19 


BIT 7 


Output Data Bit 


20 


DIGITAL 


Digital Power Supply Return 




GND 




91 


VLOGIC 


+5V Power Supply Terminal 


22 


BIT 6 


Output Data Bit 


23 


BIT 5 


Output Data Bit 


24 


BIT 4 


Output Data Bit 


25 


BIT 3 


Output Data Bit 


26 


BIT 2 


Output Data Bit 


27 


BIT 1 


Output Data Bit (MSB) 


28 


NC 


No Connection. See Note 7. 


29 


CLOCK IN 


An External Clock Signal Applied 






to this Input Overrides the 






Internal Clock. 


30 


MSB/MSB 


Digital Input Pin. A "1 " Applied 




SEL 


to this Terminal Selects a Straight 






Binary or Offset Binary Output 






Code. A "0" Inverts the MSB to 






Yield a 2's Complement Binary 






Output Code. 


31 


START CONV 


Digital Input Pin. A High to Low 






Transition Initiates the ADC 






Conversion Cycle. 


32 


STATUS 


Digital Output Pin. A "1" 






Indicates that the ADC is Busy, 






While a "0" Denotes that Con- 






version is Completed and Data is 






Ready for Retrieval. 
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PIN FUNCTIONS AND DESCRIPTIONS 



PIN 


SYMBOL 


DESCRIPTION 




PIN 


SYMBOL 


DESCRIPTION 


00 


un ir 


ninit;il Inniit Pin A "1" Fnrrp^ 




ou 


NC 


No Connection. See Note 7. 




PNAR 1 P 


thp Otitniit n;itp fiPriAl Oiit and 




37 


Vnpp IN 
^ ntr 


+10V Reference Input to ADC, 






Status Terminals to a High Im- 




38 


VrEFOUT 


Internal +10\/ Reference Output, 






npHanrp StatP and thp Aflf! 








Normally Connected to Vrep IN 






Disabled. A "0" Enables these 








(Pin 37). 






ADC Functions. 




39 


Vref SENSE 


Internal +10\/ Reference Sensing 


34 


RLS 


Reference Low Sense. 








Terminal, Normally connected to 


35 


ZERO ADJ 


External Zero Adjustment Pin, 
See Operating Instructions for 








Vref Out (Pin 38). See Oper- 
ating Instructions for Details. 






Details. 




40 


Vps+ 


+15\/ Power Supply Terminal. 



APPLYING THE H 1-5 712/5 71 2A 



OPERATING INSTRUCTIONS 

Conventional ADC systems provide maximum performance 
when the analog and digital ground lines are tied together 
at the ADC terminals. This minimizes analog interference 
due to digital switching noise. For optimum performance, 
this external grounding procedure should be followed in 
HI-5712/5712A installations to reinforce the unit's internal 
analog-to-digital ground connections. Under no circum- 
stances should the Reference Low Sense (RLS) terminal 
(Pin 34) be connected to system ground. 

In practice, the Reference Low Sense (RLS) terminal (Pin 
34) normally is connected to zero adjust (or error amplifier) 
input terminal (Pin 35), either directly or through an appro- 
priate resistor network. See figures 3 and 4. 

On the HI-5712/5712A substrate, the power supply lines 
to each active component are bypassed to ground 
with 0.01 H F chip capacitors for high frequency noise rejec- 



tion. For best accuracy, the grounding and decoupling 
schemes shown in Figures 3 and 4 are recommended. The 
10/i F bypass capacitors shown should be connected as 
close as possible to the HI-5712/5712A, preferably at the 
device pin. 

For applications where usage of potentiometers is highly 
undesirable, the trim pots shown in Figures 3 and 4 can 
either be deleted or replaced by precision fixed resistors. 
(Delete R3 and R4; replace Ri with 25 ohms). When 
precision fixed resistors are used, the initial offset error 
and gain error contributions are as specified in page 2. 

NOTE: The HI-5712/5712A may latch up if the device 
is enabled before applying power. Disabling the device 
following power turn on will remedy this situation. Care 
supplies do not excessively overshoot their final value during 
turn on. 



CONTROL AND INTERFACE 

The HI-5712/5712A features a versatile set of controlling 
functions which allows a wide variety of applications, in- 
cluding microprocessor bus interfacing. 

When the chip enable is set to low, the internal registers 
are enabled, and the output data lines can be enabled via 
the output enable control lines. The conversion cycle 
is initiated at the falling edge of the start conversion pulse. 
At this time, the MSB/MSB Select, Short Cycle A, and 
Short Cycle B control information is latched into the internal 
registers. The status line is also forced into an active high 
state indicating that a conversion is taking place. At the 



end of the conversion cycle the status line will be set to low 
to signify that the data is ready at the tri-state buffers. The 
various timing relationships are shown in Figure 1. 

There are two distinct modes of operation, namely, contin- 
uous conversion and single step conversion. Continuous 
conversion can be easily achieved by connecting the Status 
line to the Start Convert pin. In this application, an in- 
decision state may occur during the initial power-on con- 
ditions. Normal operation is restored by pulsing the chip 
enable pin to logic high for a period greater, thaa 100 ns. 
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APPLYING THE HI-5712/5712A 



CHIP ENABLE 



START CONVERT 



SERIAL OUT 



ENABLE 1-8 
ENABLE 9-12 



MSB/MSB 
SHORT CYA,B 



EXTERNAL 
CLOCK INPUT 
(IF USED) 



tcd-^ 



CONVERSION TIME 




toe J L♦ds^ 



h--th 



(data VALIt^ 



^ |-4 tpyyl ^ |>«tpwh 



tcl 



FIGURE 1. HI-5712/5712A TIMING DIAGRAM 



REMOTE DATA TRANSMISSION 



► +5V 



The Serial Data Out is mainly used for remote data trans- 
mission, where only a limited number of wires are available. 

Serial Output is bit by bit (MSB first, LSB last) in a NRZ 
(nonreturn-to-zero) format. It changes state only at the 
positive going edges of the Clock Out, and remains valid 
during the whole clock period. Parallel data can be con- 
structed by clocking the serial data into a receiving shift 
register. 

In order to minimize transmission error, the negative-going 
edge of theclockshould be used to clock data into the remote 
shift register. The parallel data will be valid once the status 
line returns to low. The clocking scheme is shown in 
Figure 1. 



SERIAL OUT 



SIGNALS CLOCK OUT 

TO/FROM > — -~ 

HI -57 12/ .STATUS 
571 2A >— 



74LS00 
START CONV. 



A 

74LS164 



CLEAR 



A 

74 LSI 64 



10 



BIT 5 



BIT 6 



BITS 



(MSB) 



PARALLEL 

DATA 

OUT 



*- (LSB) 

-< START CONV. | - 



FIGURE 2. DECODING SERIAL DATA OUT 
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INPUT CONNECTIONS AND CALIBRATION PROCEDURES 



33 



HI-5712/5712A CALIBRATION CHART 



OPERATING 
MODE 


ANALOG 
INPUT 
CONNECTION 


R2BIAS 
RESISTOR 


MSB/MSB 
SELECT 
PIN 30 


OFFSET ADJUST 
ANALOG INPUT 
VOLTAGE 


ADJUST R3 FOR 
DITHER BETWEEN 
CODES 


GAIN ADJUST 
ANALOG INPUT 
VOLTAGE 


ADJUST R1 FOR 
DITHER BETWEEN 
CODES 


LSB 
WEIGHT 




UNIPOLAR STRAIGHT 

BINARY 

OVto+lOV 


10VFS 
PIN 6 


667n 


HIGH 


+1.22mV 


0000 0000 0000 
0000 0000 0001 


+9.9963V 


1111 1111 1110 
1111 1111 1111 


2.44mV 


UNIPOLAR STRAIGHT 

BINARY 

OV to+20V 


20VFS 
PIN 5 


soon 


HIGH 


+2.44mV 


0000 0000 0000 
0000 0000 0001 


+19.9927V 


1111 1111 1110 
1111 1111 1111 


4.88niV 


BIPOLAR OFFSET 

BINARY 

-5V to +5V 


10V FS 
PIN 6 


580n 


HIGH 


-4.9988V 


0000 0000 0000 
0000 0000 0001 


+4.9963V 


1111 1111 1110 
0111 1111 1111 


2.44mV 


BIPOLAR OFFSET 

BINARY 

-10V to+lOV 


20V FS 
PIN 5 


667S2 


HIGH 


-9.9976V 


0000 0000 0000 
0000 0000 0001 


+9.9927V 


nil 1111 1110 
1111 1111 1111 


4.88mV 


BIPOLAR 2's 
COMPLEMENT 
-5V to +5V 


10V FS 
PIN 5 


580f2 


LOW 


-4.9988V 


1000 0000 0000 
1000 0000 0001 


+4 .9963V 


0111 1111 1110 

0111 nil nil 


2.44mV 


BIPOLAR 2's 

COMPLEMENT 

lOVto+lOV 


20V FS 
PIN 6 


667n 


LOW 


-9.9976V 


1000 0000 0000 
1000 0000 0001 


+9.9927V 


0111 1111 1110 

0111 nil nil 


4.88mV 



CALIBRATION PROCEDURE- Refer to Calibration Chart and to FiguresS and 4 for appropriate analog input 
connections, value of bias resistor, and MSB/MSB select. 

STEPl OFFSET ADJUSTMENT 

• Set analog input to the appropriate value for offset adjustment. 

• Adjust R3 for dither between codes shown in calibration chart. 

STEP 2 GAjN ADJUSTMENT 

• Set analog input to the appropriate value for gain adjustment. 

• Adjust R 1 for dither between codes shown in calibration chart. 

NOTE: This calibration procedure insures that the transfer characteristic produced by connecting the midpoints 
of all quantization intervals passes through the origin. 





FIGURE 3. UNIPOLAR INPUT CONNECTIONS 
- STRAIGHT BINARY OUTPUT CODE 



FIGURE 4. BIPOLAR INPUT CONNECTIONS 
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HI-574A 

Fast, Complete 12 -Bit 
J Analog to Digital Converter 
with Microprocessor Interface 



FEATURES 



DESCRIPTION 



• AD574A SECOND SOURCE 

• LOW POWER 



360mW 



• COMPLETE 12-BIT A/D CONVERTER WITH REFER- 
ENCE AND CLOCK 

• FULL 8 OR 16-BIT //P INTERFACE 

• FAST SUCCESSIVE APPROXIMATION 
CONVERSION 25MS 

• COMPOUND MONOLITHIC CONSTRUCTION 

• NO MISSING CODES OVER TEMPERATURE 

• LOW GAIN T.C. lOppm/oc 

• LOW COST 



APPLICATIONS 



• HIGH PERFORMANCE DATA ACQUISITION SYSTEMS 

• PRECISION INSTRUMENTATION 

• MILITARY AND INDUSTRIAL SYSTEMS 



The Harris HI-574A is a complete 12-bit analog-to-digital converter. 
Successive approximation conversion is performed by two monolithic 
chips housed in a 28-pin dual-in-line package. This compound mono- 
lithic circuit combines Harris' CMOS and Bipolar processes. 



Designed as a direct replacement for the AD574A, the device 
offers full microprocessor compatibility by both 8 and 16-bit systems 
via 'Three State" output buffer circuitry. Wafer level laser trimming 
techniques provide close match of ladder resistors, ensuring high 
accuracy plus a guarantee of no missing codes over temperature. 
Included in the A/D converter are a 12-bit, high performance digital- 
to-analog converter, a very stable voltage reference, and an accurate 
comparator. 

1n systems where power consumption must be minimized, Harris 
offers a significant improvement over other manufacturers units. 
The HI-574A dissipates typically 400mW. 



The HI-574A is available in versions which have guaranteed perfor- 
mance over both military and commercial temperature ranges. 
Screening to MIL-STD-883A, Class B is also available. 



PIN OUT 



FUNCTIONAL DIAGRAM 



TOP VIEW 



12/i CS AqR/CCE 



+5V SUPPLY VlogIC 






28 


DATA MODE SELECT 


2 




27 


12/8 




CHIP SELECT, CS 


3 




2S 


BYTE ADDRESS/SHORT 






25 


CYCLE, Ao 


4 
5 


HI-574A . 


READ/CONVERT, R/C 




24 


CHIP ENABLE, CE 


6 




23 


+15V SUPPLY, Vcc 


7 




22 


+10V REFERENCE 






21 


REF OUT 


8 




ANALOG COMMON, AC 


9 




20 


REFERENCE INPUT 


10 




19 


REF IN 






-15V SUPPLY, VeE 


11 




13 


BIPOLAR OFFSET 


12 




17 


BIPOFF 




10VSPAN INPUT, 10V IN — 


13 




16 


20V SPAN INPUT, 20V IN 


14 




15 



■ STATUS, STS 

■ DB11 MSB 

*- 

' DB10 
DB9 
DBS 

- 0B7 
066 

. 065 
064 

- DB3 
' 062 

DB1 

■ 060 LSB 

DIGITAL COMMON 
DC 



DIGITAL 

DATA 

OUTPUTS 



REF OUT . 
110.00V) 



DIGITAL CHIP 



CURRENT 
SUMMING 
JUNCTION 



V ■■ 



NIB. A j NIB.B I NIB.C 
•THREE STATE" OUTPUT BUFFER 



lATCH 

KEEP/ 
REJECT 



rv^MPAi 



ANALOG CHIP 
OACOUT 
REF IN 

ANALOG COMMON 



SUCCESSIVE 
APPROXIMATION 
REGISTER 
(SAR) 
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HI-5900 

Analog Data Acquisition 
Signal Processor 



FEATURES 



DESCRIPTION 



• INPUT OVERVOLTAGE PROTECTION 

• 50kHz THROUGHPUT 

• 12-BIT ACCURACY 

• OUTPUTTRACK/HOLD AMPLIFIER 

• ZERO OFFSETADJUSTMENT 

• DIFFERENTIAL INPUTCHANNELS 

• SOFTWARE CONTROLLED GAIN AND 
CHANNELSELECT 

• 85dBCMRR 

• COMPACT 32 PIN DIP 

• MIL-STD-883 SCREENING AVAILABLE 



APPLICATIONS 



• HIGH PERFORMANCE DATA ACQUISITION 

• MILITARY SYSTEMS 



The HI-5900 comprises "front end" components of a data acquisition system 
including an eight channel differential multiplexer, programmable gain instru- 
mentation amplifier (PGA), and Track and Hold amplifier. Adding a timing 
circuit and one A to D converter yields a complete data acquisition system. A 
50kHz channel-to-channel throughput rate is achieved when the HI-5900 
is used with a fast 12 bit A to D converter such as HARRIS H 1-571 2. 

Each output line of the input multiplexer is buffered by a high-quality non- 
inverting amplifier. This isolates each line from source resistances external to 
the 5900, preserving the high CMRR of the instrumentation amplifier block. 
Also, the buffers provide a high input impedance for each channel. 

The PGA, which includes an op amp, a monolithic resistor network and a four 
channel differential multiplexer, offers precision gain values of 1,2,4, and 8. 
The voltage gain is selected by a two bit digital word. The output of the PGA 
drives the Track and Hold amplifier, and the ground side of the PGA is iso- 
lated by a buffer amplifier to maintain a high CMRR. 

The output Track/Hold amplifier is a monolithic device, internally connected 
for non-inverting unity gain. In the sample mode is operates as a high per- 
formance buffer amplifier. With an external holding capacitor, it may be 
switched to HOLD with an aperture delay of 50ns and lOpC of charge transfer. 

The packaging technique involves monolithic chips mounted in leadless chip 
carriers (LCC's) and soldered to both sides of a multilayer ceramic substrate. 
Each LCC may undergo reliability screening such as MIL-STO-883, Method 
5004/Class B, before assembly on the substrate. The resulting package is a 
compact 32 pin DIP. 

The HI-5900 is offered as a high performance front-end section for military 
and industrial data acquisition systems. It is designed for interface with com- 
puters and is well suited for high-rel applications. 



PINOUT 



FUNCTIONAL DIAGRAM 



Section 1 1 for Packaging 



TOP VIEW 




CHAN 

SELECT EN 
9 9 <? 
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ABSOLUTE MAXIMUM RATINGS 


(Note 1) 








VoltsQG oStwBGn V+ and V- TGrminals 






Oiitniit Piirront 
UUL(JUL UUIICllL 


^hnrt nirniit Prntprtpri 


ninital Inniit nwon/nltnnp iMiiltlnlpyprQI 






OpBTdtiny T6mp6r3tur6 RsnQB 






VSupply (+) 


+4V 


HA-5900-5 


QOC < Ta < +750C 




VSupply (-) 


-4V 


HA-5900-2 


-550c < Ta < +1250C 


Analog Input Overvoltage 




Storage Temperature Range 


-650C < Ta < +150OC 




VSupply (+) 


+20V 


Internal Power Dissipation 


650mW 




VSupply {-) 


-20V 


T/H Control Input 


+8, -15V 



SPECIFICATIONS 



ELECTRICAL CHARACTERISTICS Unless otherwise specified: Vs =±15V; Ch = lOOOpF; V|h = 4.0V; Vil = 0.8V 







H 1-5900-2 




H 1-5900-5 










-550Cto+1250C 


QOC to +700C 






PARAMETER 


TEMP 


MIN 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


ANALOG INPUT CHAR. , 


















EACH CHANNEL 


















UTTScI VOIloyc 


+25''C 




2 


7 




3 


10 


mV 




Full 






9 






12 


mV 


ui3S uurrBnt 


+25''C 




80 


300 




80 


300 


nA 




Full 




30 


600 




80 


600 


nA 


Offset Current 


+250C 




1 5 


150 




20 


150 


nA 




run 




30 


300 




30 


300 


nA 


Common Mode Range 


Full 


±10 






±10 






V 


Common Mode Rejection Ratio 


Full 


80 


85 




74 


85 




dB 


tXl^^m — +1fl\l\ Anil PaIh 

l"CM - — lUV) Any bam 


















DIGITAL INPUT CHAR. 


















Multiplexer Digital Input Current 


Full 




0.5 


1 




0.5 


1 




(High or Low) 


















Track/Hold Digital Input Current 




















Pull 

run 






0.8 






8 


mA 


V|N>4.0V 


Full 






20 






20 


MA 


TRANSFER CHARACTERISTICS 


















Small Signal Bandwidth (Gain = 1) 


+250C 




2 






2 




MHz 


Full Power Bandwidth (Gain =1, 


•+250C 




70 






70 




kHz 


Vo = +10V) 


















Crosstalk (Sample Mode, Gain = 8, 


+250C 


-80 


-90 




-80 


-90 




dB 


1kHz 20VP-P Input on all but 


















Selected Channel) 


















"nff Icniatinn fHnlH MnHp Hain ~ 1 
uii i^uidiiuii vnulu iviuuc, udii) i, 


+250C 




-76 






-76 




dB 


1kHz 20V P-P Input) 


















Acquisition Time(Note 2), to 0.01% 


+250C 




9 






9 




ps 


Gain - Absolute Error 


















Gain Of 1,2, 


Full 




0.01 


0.1 




0.01 


0.2 


% 


Gain Of 4 & 8 


Full 




0.01 


0.2 




0.01 


0.2 


% 


OUTPUT CHARACTERISTICS 


















Output Voltage Swing 


Full 


-lU 






+in 

_IU 






V 


Output Current 


+250C 


±10 






±10 






mA 


Output Resistance 


+250C 




5 






5 






DYNAMIC CHARACTERISTICS 


















tON, Enable (MUX) 


+250C 




300 






300 




ns 


tOFF- Enable (MUX) 


+250C 




300 






300 




ns 


Slew Rate 


+250C 




±4 






+4 




V/ps 


Droop Rate (T/H) 


+250C 




5 






5 




nV/ps 




Full 






20 






5 


MV/Ps 


Charge Transfer (T/H) 


250c 




10 






10 




pC 


Aperture Delay (T/H) 


+250C 




50 






50 




ns 


Aperture Uncertainty (T/H) 


+250C 




5 






5 




ns 


POWER SUPPLY CHARACTERISTICS 


















1+ / 


+250C 






13 






13 


mA 




Full 




8.5 


15 




8.0 


15 


mA 


L 


+250C 






13 






13 


mA 




Full 




6:5 


15 




6.0 


15 


mA 


Power Supply Rejection Ratio, V+ 


Full 


76 


90 




70 


90 




dB 


Power Supply Rejection Ratio, V- 


Full 


80 


100 




80 


100 




dB 



1 . Absolute maximum ratings are limiting values, applied individually beyond which the serviceability of the 
circuit may be impaired. Functional operability under any of these conditions is not necessarily implied. 

2. Acquisition Time is defined for a change of channel (+10V on chan. 1 to OV on chan. 8) with simultaneous 
change from HOLD to TRACK mode. Gain = 1. 
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-TL/ 


^ HARRIS 

LyiJ SEMICONDUCTOR 
■ ■ PRODUCTS DIVISION 


HI-5901 

III w V V 1 


u 


^^^^V A DIVISION OF HARRIS CORPORATION 


Analog Data Acquisition 






Signal Processor 



FEATURES 



DESCRIPTION 



• INPUT OVERVOLTAGE PROTECTION 

• SOFTWARE CONTROLLED GAIN AND 
INPUT CHANNEL SELECTION 

• 16 PSEUDO-DIFFERENTIAL/SINGLE 
ENDED INPUT CHANNELS 

• GAINS 0F-1r274 AND-8 

• -90dB CROSSTALK 

• 0.01% GAIN ERROR 

• 9ps ACQUISITION TIME 
o DROOP RATE: 5nV//isec 

• LOW POWER DISSIPATION 250mW 

• COMPACT 32 PIN DIP 

o MiL-STD-883 SCREENING AVAILABLE 



APPLICATIONS 



• MULTI-CHANNEL DATA ACQUISITION 
SYSTEMS 

• STATUS MONITORING SYSTEMS 

• PROCESS CONTROL SYSTEMS 

• INSTRUMENTATION 

• HIGH RELIABILITY DAS's 



The HI-5901 is a data acquisiton front end subsystem intended for multisensor 
based high-level applications, requiring conversion of analog input data to digital 
form for computer processing. It provides sixteen single-ended or pseudo- 
differential channels of fault-protected multiplexed inputs, programmable gains 
of-1,-2r4,-8 and a buffered track and hold output block compatible with any 
commercially available A/D converter. All these functions are digitally selectable 
through appropriate coding of seven control terminals. Input channel expansion 
can be easily implemented through addition of external multiplexers and proper 
utilization of the enable-command pin. 

Being self-contained units except for the holding capacitor, they facilitate user 
applications and eliminate the need for selection of high-priced precision resistors 
or labor intensive adjustments to achieve the accuracy levels specified. 

This product provides channel to channel throughput rates of 50kHz at ±10 volt 
signal range when used in connection with a fast 12 bit A/D converter such as 
the H 1-57 12. In addition, it offers excellent input characteristics such as low 
input offset voltage with offset nulling capability, low input currents, very high 
input impedance, and very low crosstalk. Typical acquisition time and gain error 
are 9 microseconds and ±0.01%, respectively. The internal track and hold amp- 
lifier features aperture delay of 50ns, lOpC of charge transfer error, and a droop 
rate of SnVZ/isec. Total power dissipation is only 250mW. 

A complete high-speed and high precision data acquisition system with 15 bits of 
dynamic range can be easily implemented with only three components: the 
HI-5901, the HI-5712, and an offset nulling DAC. Board space required is'3 
square inches and total weight is less than 25 grams. 

The manufacturing technique adopted for the HI-5901 involves monolithic 
dice packaged in leadless chip carriers (LCC's) and soldered to both sides of a 
multilayer ceramic substrate. The resulting product is a compact and easy-to-use 
32 pin DIP. 

The HI-5901 is intended for military, aerospace, industrial and instrumentation 
applications. MIL-STD-883 Class B and high reliability commercial grades are 
both available as standard products. 



PINOUT 



FUNCTIONAL DIAGRAM 



TOP VIEW 













A2 


1 




32 


A, 


A3 


2 




31 


AO 


GND 


3 




30 


EN 


IN9 


4 




29 


IN, 


IN,o 


5 




28 


IN2 


IN11 


6 




27 


IN3 


IN12 


7 




26 


IN4 


IN, 3 


8 




25 


IN5 


IN, 4 


9 




24 


IN6 


IN, 5 


10 




23 


IN7 


IN, 6 


11 




22 


INs 


+v — 


12 




21 


-V 


MUX OUT 


13 




20 


Go 


SENSE 


14 




19 


G, 


vref low — 


15 




18 
17 


T/H OUT 


\ CONTROL 


16 




— Ch 



CHAN MUX 
SELECT EN OUT 
Q O O O O 





CAUTION: This device is sensitive to electrostatic 
discharge. 

Copyright (c) Harris Corporation 1 980 
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ABSOLUTE MAXIMUM RATINGS 


(Note 1) 








Voltage Between V+ and V- Terminals 




40V 


Output Current 


Short Circuit Protected 


Digital Input Overvoltage (Multiplexers) 






Operating Temperature Range 






VSupply (+) 


+4V 


HA-5901-5, -7 


OOC < Ta < +750C 




VSupply <-) 


-4V 


HA-5901-2, -8 


-550c < Ta < +1250C 


Analog Input Overvoltage 




Storage Temperature Range 


-650C < Ta < +150OC 




VSupply (+) 


+20V 


Internal Power Dissipation 


650mW 




VSupply (-) 


-20V 


T/H Control Input 


+8, -15V 



SPECIFIC A 710 NS 



ELECTRICAL CHARACTERISTICS Unless otherwise specified: Vs = +15V; Ch = lOOOpF; V|h = 4.0V; V|l-0.8V 





HI-5901-2, -8 
-550c to+1250C 


HI-5901-5,-7 
OoCto+70OC 




rAKAMt 1 bn 


TEMP 


MIN 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


ANALOG INPUT CHAR. , 
EACH CHANNEL 


















Offset Voltage 


+250C 
Full 




2 


7.5 
9.5 




3 


10.5 
13 


mV 
mV 


Bias Current 


+250C 
Full 




80 
90 


300 
600 




80 
80 


300 
600 


nA 
nA 


Offset Current 


+250C 
Full 




15 
30 


150 
300 




20 
30 


150 
300 


nA 
nA 


Common Mode Range 


Full 


±10 






±10 






V 


Common Mode Rejection Ratio 
(VcM = llOV) Any Gain 


Full 


80 


85 




74 


85 




dB ■ 


DIGITAL INPUT CHAR. 


















Multiplexer Digital Input Current 
(Higfi or Low) 


Full 




0.5 


1 




0.5 


1 


ma 


Track/Hold Digital Input Current 

V|n10.8V 

V|N > 4 0V 


Full 
Full 






0.8 
20 






0.8 
20 


mA 
|JA 


TRANSFER CHARACTERISTICS 


















Small Signal Bandwidtfi (Gain = 1) 


+250C 




2 






2 




MHz 


Full Power Bandwidth (Gain = 1, 
Vo = 110V) 


+250C 




70 






70 




kHz 


Crosstalk (Sample Mode, Gain = 8, 

9n\/P P Inniit nn M hut 
iKn£ iUvr -r input un dii uui 

Selected Channel) 


+250C 


-80 


-90 




-80 


-90 




dB 


"Off Isolation (Hold Mode, Gain = 1, 
IkHz 20V P-P Input) 


+250C 




-76 






-76 




dB 


Acquisition Time(Note 2), to 0.01% 


+250C 




9 






9 




ps 


Gain - Absolute Error 
Gain Of 1,2,4, & 8 


Full 




0,01 


0.1 




0.01 


0.2 


% 


OUTPUT CHARACTERISTICS 


















Output Voltage Swing 


Full 


±10 






±10 






y 


Output Current 


+250C 


±10 






±10 






mA 


Output Resistance 


+250C 




5 - 






5 






DYNAMIC CHARACTERISTICS 


















tON. Enable (MUX) 


+250C 




300 ■ 






300 




ns 


tOFF, Enable (MUX) 


+250C 




300 






300 




ns 


Slew Rate 


+250C 




±4 






±4 




V/^s 


Droop Rate (T/H) 


+250C 
Full 




5 


20 




5 


5 


nV/ps 
MV/AJs 


Charge Transfer (T/H) 


250c 




10 






10 




pC 


Aperture Delay (T/H) 


+250C 




50' 






50 




ns 


Aperture Uncertainty (T/H) 


+250C 




5 






5 




ns 


POWER SUPPLY CHARACTERISTICS 


















1+ 


+250C 
Full 




8.5 


13 
15 




8.0 


13 
15 


mA 
mA 


1. 


+250C 
Full 




6.5 


13 
15 




6.0 


13 
15 


mA 
mA 


Power Supply Rejection Ratio, V+ 


Full 


76 


90 




70 


90 




dB ' 


Power Supply Rejection Ratio, V- 


Full 


80 


100 




80 


100 




dB 



NOTES: 1. Absolute maximunn ratings are limiting values, applied individually beyond which the serviceability of the 
circuit may be impaired. Functional operability under any of these conditions is not necessarily implied. 
2. Acquisition Time is defined for a change of channel ( + 10V on chan. 1,to OV on chan.16) with simultaneous 
change from HOLD to TRACK mode. Gain=1. 
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HI-DAC 801 

12-Bit High Speed Monolitiiic 
Digital-tO'Analog Converter 



FEATURES 



DESCRIPTION 



• DAC 80 CONFIGURATION 

• MONOLITHIC CONSTRUCTION 

• FAST SETTLING 260ns (TYP) TO 0.01% 

• GUARANTEED MONOTONIC 0OCTO75OC 

• WAFER LASER TRIMMED 

• APPLICATION RESISTORS ON CHIP 

• ACCEPTS 6.2V OR 10.24V REFERENCE 

• DIELECTRIC ISOLATION (Dl) PROCESSING 



APPLICATIONS 



• HYBRID DAC 80 BY ADDING REFERENCE 

• HIGH SPEED, SUCCESSIVE APPROXIMATION 
TYPE ADC'S 

• HYBRID DATA ACQUISITION SYSTEMS 



The Harris HI-DAC 801 is a 12-bit, monolithic digital to analog 
converter. Available in dice form, it is suitable as a component 
in hybrid or compound monolithic circuits. The HI-DAC 801 is a 
current output device, and the addition of a precision voltage ref- 
erence makes it the functional equivalent of the popular DAC 
80CBI-I. Two versions are available-DAC 801-A, laser trimmed 
to accept a +6.2V reference; and DAC 801-B, laser trimmed to 
accept a +1 0.24V reference. Both versions are guaranteed mono- 
tonic over the O^^C to 750C temperature range. Digital input code 
may be complementary binary, complementary offset binary, 
or complementary two's complement binary logic. 

Fast output current settling of 260ns is achieved using Dielectric 
Isolation (Dl) processing to reduce internal parasitics. The speed 
of the HI-DAC 801 combined with its guaranteed monotonicity 
and maximum 1/2 LSB linearity error ((9^250C) make it an ideal 
choice for high speed successive approximation analog-to-digital 
converters. Laser trimmed application resistors are provided 
on-chip for use with an external output amplifier. They allow 
bipolar operation as well as +5V, +10V and +20V output ranges. 



PAD CONFIGURATION/CHIP 



FUNCTIONAL DIAGRAM 



158 
MILS 



BIT 12 BIT 11 . 



■ 10.24V REF INPUT 

■ 6.2V REF INPUT 



|---(LSB end: 

GROUND 



■ LO 

I bipolar£ junction 

I 6.2V BIPOLAR R 
I 10.24V BIPOLAR R 
I 10V SPAN 
I 2CV SPAN 
I SPAN JUNCTION 
_ GAIN 
VPS+ tm ™ ADJUST 



BIT 1 (MSB) ■ 



? ??????????? 



-;j-0 spMii 




-O JUNCTION 



A Summing Junction (normally an inverting input) is formed at the control 
amplifier's noninverting input, since the amplifier's feedback is inverted by 
an external transistor. 
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ABSOLUTE MAXIMUM RATINGS 


(Referred to Ground) (Note 1). 




Power Supply Inputs 


Vps+ 


+18V Operating Temperature Range 


-550C to+125oC 




Vps- 


-18V 




Reference Inputs 


VREF(Hi) 


+Vps Storage Temperature Range 


-650C to+150OC 


Digital Inputs 


Bits 1-12 


OV TO+10V 





SPECIFICATIONS 



ELECTRICAL CHARACTERISTICS (@+250C,Vps+ = +15V. Vps- = -15V, Vref = 6.2V, 
(Note 5) Unless otherwise noted) 



PARAMETER 


CONDITION 


HI-DAC 801 


MIN 


TYP 


MAX 


UNITS 


INPUT CHARACTERISTICS 


Digital Inputs 
(TTL Compatible) 
Input Voltage 
Logic "1" 
Logic "0" 


Bit ON = "Logic 0" 
Bit OFF = "Logic 1" 


2.0 




0.8 


V 
V 


Input Current 
Logic "1" 
Logic "0" 


Guaranteed, not tested 






10 
-100 


/iA 

JUA 


Reference Inputs (Note 2) 

Input Voltage 

HI-DAC80I-A 
HI-DAC 801-B 

Input Resistance 

HI-DAC 801 -A 
HI-DAC 801-B 






6.2 
10.24 

12.4K 
20K 




V 
V 

a 


TRANSFER CHARACTERISTICS 


Resolution 








12 


Bits 


Linearity (Note 2) 
Integral 
Differential 

Monotonicity 


0OCto+75OCGUARAr 


TEED 






LSB 
LSB 


Offset (Note 5) 
Unipolar 
Bipolar 


All bits OFF 




0.005 


0.01 
0.1 


% FSR 
% FSR 


Gain Error 


All bits OFF 




0.05 


0.1 


% FSR 


Temperature Stability 
Offset Drift (Note 2) 
Unipolar 
Bipolar 


All bits OFF 




0.2 
2 




ppm 
FSR/OC 


Differential Nonlinearity (Note 21 
Gain Drift (Note 2) 


All bits ON 




0.5 
2 




Settling Time (Note 2) ,t 1/2 LSB 


All bits ON to OFF or 
OFF to ON 




260 


400 


ns 
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SPECIFICATIONS (Continued) 



PARAMETER 



Power Supply Sensitivity (Note 2) 
Offset 
Unipolar 

+Vps 
-Vps 
Bipolar 



Gain 



ps 
'ps 



ps 
'ps 



OUTPUT CHARACTERISTICS 



CONDITION 



-Vps = -15 V 
+Vps = +15V 

-Vps = -15 V 
+Vps = +15V 

-Vps = -15 V 
+Vps = +15V 



HI-DAC80I 



MIN 



TYP 



MAX 



0.05 
0.05 

0.05 
0.05 

10 
10 



UNITS 



% FSR/ 
%AVps 



Output Current 












Unipolar 




1.6 


2 


2.4 


mA 


Bipolar 




iO.8 


1 1 


+ 1.2 


mA 


Output Resistance 


Not including 


1.6 


2 


2.4 


KH 


Output Capacitance 


Feedback Resistor 






10 


pF 


Compliance Limit (Note 2) 




-3 




+10 


V 


Glitch (Note 2) 






1600 




mV-ns 



POWER SUPPLY REQUIREMENTS 



15 . 


16.5 


V 


-15 


-11.4 


V 


5 




mA 


-10 




mA 



Vps+ 
Vps- 



+ (Note 4) 
Ips- (Note 4) 



'ps 



4.5 
-16.5 



NOTES: 

1. Absolute maximum ratings are limiting values, applied individually, beyond which the serviceability of the circuit 
may be Impaired. Functional operation under any of these conditions is not necessarily implied. 

2. See Definitions. 

3. FSR Is "full scale range" and is 2mA (120%) for current output. 

4. After 30 seconds warm-up. 

5. Parameters may vary according to die bonding scheme used. See recommended bonding diagram. 



DEFINITIONS OF SPECIFICATIONS 



DIGITAL INPUTS 

The HI-DAC 801 accepts digital input codes in complementary 
binary, complementary offset binary, and complementary two's 
complement binary. 





ANALOG OUTPUT 


DIGITAL 


Complementary 


Complementary 


Complementary 


INPUT 


Binary 


Offset 


Two's 






Binary 


Complement* 


MSB LSB 
000...000 
100...000 

0II...111 


+Full Scale 
MidScale-ILSB 
Zero 
+'/2 Full Scale 


+Full Scale 

-ILSB 
-Full Scale 
Zero 


-LSB 
-t-Full Scale 

Zero 
-Full Scale 



'Invert MSB with external inverter to obtain 
CTC Coding 



ACCURACY 

NONLINEARITY - Nonlinearity of a D/A converter is an im- 
portant measure of its accuracy. It describes the deviation from 
an ideal straight line drawn between zero (all bits OFF)and full scale 
(all bits ON). 

DIFFERENTIAL NONLINEARITY - For a D/A converter, it is 
the difference between the actual output voltage change and the 
ideal (1 LSB) voltage change for a one bit change in code. A 
Differential Nonlinearity of ±1 LSB or less guarantees monoto- 
nicity; i.e., the output always increases and never decreases for 
an increasing input. 
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DEFINITIONS OF SPECIFICATIONS (Continued) 



SETTLING TIME 

Settling time is the time required for the output to settle to with- 
in the specified error band for any input code transition. It is 
usually specified for a full scale or major carry transition. 

DRIFT 

GAIN DRIFT - The change in full scale analog output over the 
specified temperature range expressed in parts per million of full 
scale range per OC (ppm of FSR/OQ). Gain error is measured 
with respect to +250C at high (Th) and low (Tl) temperatures. 
Gain drift is calculated for both high (Th -250C) and low ranges 
(+250C -Tl) by dividing the gain error by the respective change 
in temperature. The specification is the larger of the two represen- 
ting worst case drift. 

OFFSET DRIFT - The change in analog output with all bits OFF 
over the specified temperature range expressed in parts per million 
of full scale range per OC (ppm of FSR/OC). Offset error is meas- 
ured with respect to +250C at high (Th) and low (Tl) tempera- 
tures. Offset Drift is calculated for both high (Th-250C) and low 
(+250C -Tl) ranges by dividing the offset error by the respective 
change in temperature. The specification given is the larger of the 
two, representing worst-case drift. 



POWER SUPPLY SENSITIVITY 

Power Supply Sensitivity is a measure of the change in gain and 
offset of the D/A converter resulting from a change in -15V, or 
+15V supplies. It is specified under DC conditions and expressed 
as parts per million of fullscale range per percent of change in power 
supply (ppm of FSR/%). 

COMPLIANCE 

Compliance voltage is the maximum output voltage range that 
can be tolerated and still maintain its specified accuracy. Com- 
pliance limit implies functional operation only and makes no 
claims to accuracy. 

GLITCH 

A glitch on the output of a D/A converter is a transient spike 
resulting from unequal internal ON-OFF switching times. Worst 
case glitches usually occur at half-scale or the major carry code 
transition from 011...1 to 100. ..0 or vice versa. For example, 
if turn ON is greater than turn OFF for Oil... 1 to 100...0, an 
intermediate state of 000. ..0 exists, such that, the output mo- 
mentarily glitches toward zero output. Matched switching times 
and fast switching will reduce glitches considerably. 



OPERATING INSTRUCTIONS 



BONDING AND GROUNDING 



In order to ensure proper operation of the HI-DAC 801, care must 
be taken to bond it correctly. Primary in these considerations is 
the selection of a grounding scheme. The best approach is to 
distinguish between a general power ground and a reference, or 
precision ground. Figure 1 shows the recommended connections 
in a system using an operational amplifier (such as the Harris HA- 
2600) to achieve voltage output. Notice that a ground plane ex- 
tends along the chip, and all currents on the device flow through 
this plane. Any errors which arise along this plane are most sig- 
nificant at the MSB end. It is best then to choose this end as the 
reference point for the output. The opposite, or LSB end of the 



plane, is bonded to the general system or power ground. Varying 
currents through this point will give rise to voltages above those 
defined as reference; however, the only current flowing into pre- 
cision ground is the constant current drawn by the reference plus 
the negligible bias current of the op-amp. Remember that the 
magnitude of the reference current changes when switching from 
unipolar to bipolar operation and requires readjustment of offset 
and gain. The finite resistance of the bond wires themselves intro- 
duce an error at both ends of the ground plane, and this effect is 
reduced by double bonding of the ground pads. For effective by- 
passing tie the bypass capacitors close to' the pads of the chip. 



.01 (J F 



POWER 
GROUND 





'Wo- 





10.24V 
VREFLO 



-O Vo 



I"' 



FIGURE 1. SYSTEM GROUNDING AND SUPPLY BYPASSING 
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OPERATING INSTRUCTIONS (Continued) 33 



OFFSET GAIN ADJUSTMENT 

The offset and gain of the HI-DAC 801 may be externally adjusted (see Packaging the HI-DAC 801) connect the potentiometers as 
via potentiometers. With the device mounted in a suitable package indicated in Figure 2. 



G F 






OUTPUT 


CONNECTIONS 


BIAS RESISTOR (Rb) 




RANGE 






UNIPOLAR 


TO +10V 


BTO E ; 


1.43KJ2 


MODE 


TO +5V 


B TO E ; A TO C 


1.11Kf2 


BIPOLAR 


+10V 


F TO G ; H TO 1 ; A TO E 


1.31K n 


MODE 


+5V 


F TO G ; H TO 1 ; B TO E 


1.16Kn 




2.5V 


F TO G ; H TO 1 ; B TO E 


.94Kn 






ATOC 





FIGURE 2. OFFSET GAIN ADJUSTMENT 



UNIPOLAR CALIBRATION 

Stepl: Unipolar Offset 

Turn all bits OFF 

Adjust Ri for zero volts output 

Step 2: Gain 

Turn all Bits ON 

Adjust R2 for an output of FS-1 LSB 
That is, adjust for: 
9.9976V forOV to+lOV Range 
4.9988VforOV to+5V Range 



BIPOLAR CALIBRATION 

Stepl: Bipolar Offset 

Turn all bits OFF 
Adjust RI for an output of: 
-10V for +10V Range 
-5Vfor+5V Range 
-2.5V forj:2.5V Range 

Step 2: Gain 

Turn Bit 1 (MSB) ON; all other bits OFF 
Adjust R2 for zero volts output 
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HI-DAC16B/C 

16 -Bit D to A Converter 



FEATURES 



DESCRIPTION 



• 16 BIT RESOLUTION 

• MONOLITHIC Dl BIPOLAR CONSTRUCTION 

• FAST SETTLING TIME 

• LOWDIFF. NONLIN. DRIFT 

• LOW GAIN DRIFT 

• ON-CHIPSPAN& OFFSET RESISTORS 

• TTL/5V-CM0S COMPATIBLE 

• LOW UNIPOLAR OFFSET 

• LOW UNIPOLAR OFFSET T.C. 

• EXCELLENT STABILITY 



IjUsTO .003%FS 
±0.3ppm/oc 
± 1ppm/0C 



<1/2LSB@+250C 
±0.2ppm/oC 



APPLICATIONS 



• HIGH RESOLUTION CONTROL SYSTEMS 

• HIGH FIDELITY AUDIO RECONSTRUCTION 

• PRECISION FUNCTION GENERATION 
AND INSTRUMENTATION 



PINOUT 



TOP VIEW 



-Vps - 


1 




40 


— P.S. GND 


CONTROL AMP, -IN — 


2 




39 


— +Vps 


CONTROL AMP,+IN — 


3 




38 


— BIT 1 (MSB) 


10V SPAN R — 


4 




37 


— BIT 2 


BIPOLAR 0/S — 


5 




36 


— BIT 3 


lOUT — 


6 




35 


— BIT 4 


N.C.— 


7 




34 


— BIT 5 


N.C._ 


8 




33 


— BIT6 


20V SPAN R — 


9 




32 


— BIT 7 


N.C. — 


10 




31 


— BITS 


Vref in — 


11 




30 


— BIT 9 


ANALOG GND — 


12 




29 


— BIT 10 


N.C. — 


13 




28 


— BIT 11 


N.C — 


14 




27 


— BIT 12 


N.C — 


15 




26 


— BIT 13 


N.C — 


16 




25 


— BIT 14 


GND TERM — 


17 




24 


— BIT 15 


±5V TERM R — 


18 




23 


— BIT 16 (LSB) 


±10VTERM R — 


19 




22 


— N.C. 


N.C — 


20 




21 


— N.C. 



The HARRIS HI-DAC16 Is a 16-bit, current output D/A converter. 
Single chip construction includes thin-film application resistors 
for use with an external op amp. These permit standard output 
voltage ranges of to +5V, to +10V, ±2.5V, ±5V and ±10V. 

Reference and span resistors have adjacent placement on the chip 
for optimum match and thermal tracking. Futhermore, this layout 
feature helps minimize the superposition error caused by self- 
heating of the span resistor, reducing it to less than 1/10LSB. 
This and other design innovations have produced exceptionally 
stable operation over temperature. Typical temperature coefficients 
are t 1ppm/0C for gain error and 0.3ppm/oC for differential non- 
linearity error. 

The internal architecture is an extension nf the earlier HI-562 
with several major improvements. All code dependent ground 
currents are steered to a separate non-critical path, namely, power 
supply ground. This feature allows the precision ground of the 
converter to be sensed with virtually zero voltage drop referred to 
system ground. The result is the complete elimination of non- 
linearities due to code dependent ground currents while yielding an 
extremely low unipolar offset of less than 1/2LSB. Because of this 
separation, the user may route the precision ground some distance 
to the system ground without degrading converter accuracy. 

The HARRIS HI-DAC16 delivers a, stable, accurate output with- 
out sacrifice in speed. Settling time to within ±0.003% is one 
microsecond. Overall performance of this monolithic device should 
be attractive for applications such as high fidelity audio and high- 
resolution control systems. 

Typical power requirement is 450 MW, from the +15V and -15V 
supplies combined. The package is a 40 pin ceramic DIP. Two 
accuracy grades are offered. 
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Vref analog 

IN GND 



BIT 1 IN 
+Vps (MSB) 



BIT 16 IN 
(LSB) 



< AA/ 



CONTR, AMP,+IN (3> 




10V 
■\J SPAN R 



20V 

SPAN R 



3.3K 



CONTR. AMP, -IN O 



*R = 1,25Kn 



-Vps 



O 'OUT 
O P.S. GND 



O BIPOLAR 

0/S 



O +10VTERM 
SPAN R 

O ±5VTERM 
SPAN R 



"O GND TERM 



2 



Harris Semiconductor 



INTERFACE 



SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS (Referred to Ground) 



Power Supply Inputs Vps+ 
Vps- 
VREF(Hi) 
Bits 1 to 16 



Reference Inputs 
Digital Inputs 



Outputs 



+20V 
-20V 
±Vps 

-1V,+12V 
±Vps 



Power Dissipation Pd, Package 
Operating Temperature Range 

HI-DAC 16B/C 
Storage Temperature Range 



1000 mW 

0°C to +75°C 
-65°Cto+150^C 



ELECTRICAL CHARACTERISTICS (Ta = +25°C, Vps = +15V, Vref = +10V, unless otherwise specified) 







HI-DAC 168 


H 


l-DAC 16C 




PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


INPUT CHARACTERISTICS 






Digital Inputs 


Bit ON "Logic 1" 


















Bit OFF "Logic 0" 
















Input Voltage 


















Logic "1" 




2.0 






2.0 






V 


Logic "0" 


Over full 






0.8 






0.8 


V 




temp, range 
















Input Current 


















Logic "1" 






20 


500 




20 


500 


nA 


Logic "0" 




-50 






-50 






^^ 


Reference Input 


















Input Resistance 






10 






10 




Ki> 


Input Voltage 






10 






10 




V 



TRANSFER CHARACTERISTICS 



Resolution 


Over full temp, range 




16 






16 




Bits 


Nonlinearity 


(?H-25°C 
Over full temp, range 




+.0023 


+ .0045 




+ .0045 


1.009 


%FSR{3) 


Differential 
Nonlinearity 


(5M-25°C 
Over full temp, range 




t.0015 


1.003 




1.003 


1.006 


%FSR 


Relative Accuracy (5) 
Gain Error 
Bipolar Offset Error 
Unipolar Offset Error 


With 100S2(1%) Trim Resistors 
All Bits ON 

All Bits OFF 




+.1 
+ .5 
±;002 






+ .1 
1.5 
1.002 




%FSR 


Adjustment Range 
Gain 

Bipolar Offset 


See Operating Instructions 
Using trim potentiometers 
as sfiown in Figure 1 




.02 
2 






.02 
I 




%FSR 


Temperature Stability 

Gain Drift 12) 
Offset Drift (2) 

Unipolar Offset 

Bipolar Offset 
Differential Nonlinearity 


Drift specified with internal 
span resistors for voltage output 

Over full temp, range 

All Bits OFF 
Over full temp, range 




+1 

+.2 
+ .5 

±0.3 


+ 5 




11 

1.2 
1.5 

10.3 


±5 


ppm of 
FSR/°C 


Settling Time (2) 
to +.003%FS 


All Bits ON-to OFFor 
OFF-to-ON 




1.0 






1.0 




;is 
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SPECIFICATIONS (continued) 







HIDAC 16B 


HIDAC 16C 




PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


Glitch (2) 


From on ... 1 to 100 ... 
or 100 ...0 to Oil... 1 
(Ro = 2.5Kn) 




0.52 






0.52 






Power Supply (2) 


















Rejection Ratio, PSRR (3) 


















Vps^ 
Vps- 






1.5 
1.5 






1.5 
1.5 




ppm of 
FSR/% Vps 



OUTPUT CHARACTERISTICS 



Output Current 
Unipolar 
Bipolar 






-2 
t1 






-2 
+ 1 




mA 


Resistance 






2.5K 






2.5K 




ofims 


Capacitance 






10 






10 




pF 


Output Voltage Ranges 
Unipolar 

Bipolar 


Using external op amp 
and internal scaling 
resistors. See Figure 1 
and Table 1 for connections 




Oto 4S 
Oto+10 
l2.5 

±5 

+ 10 






Oto +5 
D to +10 

+ 2.5 
+ 5 
+ 1U 




V 


Compliance Limit (2) 




-3 




+ 10 


-3 




+ 10 


V 


Compliance Voltage (2) 


Over full temp, range 




±1 






+ 1 




V 


Output Noise 


0.1 to 5MHz (All Bits ON) 




30 






30 




/iVRMS 


POWER REOUIREMENTS 


Vps+(7) 
Vps- 


Over full 
temp, range 


13.5 
-13.5 


+15 
-15 


16.5 
-16.5 


13.5 
-13.5 


+ 15 
-15 


16.5 
-16.5 


V 


lps+(4) 
lps-(4) 


All Bits ON or OFF 
full temp, range 


-25 


+ 13 
-18 


+ 18 


-25 


+ 13 
-18 


+ 18 


mA 


Power Dissipation 






465 






465 




mW 



NOTES: 

1. Absolute maximum ratings are limiting values, applied 
individually, beyond which the serviceability of the circuit 
may be impared. Functional operation under any of these 
conditions is not necessarily implied. 

2. See Definitions. 

3. FSR is "full scale range" and is 20V for +10V range, 10V 
for +5V range, etc., or 2mA (+20%) for current output. 



4. After 30 seconds warm-up. 

5. Using an external op amp with internal span resistors and 
specified external trim resistors in place of potentiometers 
Rl and R2. Errors are adjustable to zero using H] and R2 
potentiometers. (See Operating Instructions Figure 2.) 
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DEFINITIONS OF SPECIFICATIONS 



DIGITAL INPUTS 



DRIFT 



The HI-DAC 16B/C accepts digital input codes in binary format 
and may be user connected for any one of three binary codes. 
Straight Binary, Two's Complement, or Offset Binary. (See 
Operation Instructions). 



DIGITAL 
INPUT 


ANALOG OUTPUT 


Straight 
Binary 


Offset 
Binary 


Two's 
Complement * 


MSB LSB 
000...000 
100...000 
111...111 
011...111 


Zero 

'/2FS 
+FS- 1 LSB 
y2FS - 1 LSB 


-FS9(Full Scale) 

Zero 
+ FS - 1 LSB 
Zero - 1 LSB 


Zero 
-FS 
y2FS - 1 LSB 
+ FS- 1 LSB 


*lnvert MSB with external inverter to obtain Two's 
Complement Coding 



ACCURACY 

NONLINEARITY - Nonlinearity of a D/A converter is an 
important measure of its accuracy. It describes the deviation 
from an ideal straight line transfer curve drawn between zero 
(all bits OFF) and full scale (all bits ON). 

DIFFERENTIAL NONLINEARITY - For a D/A converter, it 
is the difference between the actual output voltage change and 
the ideal (1 LSB) voltage change for a one bit change in code. 
A Differential Nonlinearity of +1 LSB or less guarantees mono- 
tonicity; i.e., the output always increases and never decreases 
for an increasing input. 

SETTLING TIME 

Settling time is the time required for the output to settle to 
within the specified error band for any input code transition. 
It is usually specified for a full scale or major carry transition. 



GAIN DRIFT - The change in full scale analog output over the 
specified temperature range expressed in parts per million of 
full scale per °C (ppm of FSR/°C). Gain error is measured with 
respect to +25°C at high (Th) and low (Tl) temperatures. 
Gain drift is calculated for both high (Th-25°C) and low 
ranges (+25°C-Tl) by dividing the gain error by the respective 
change in temperature. The specification is the larger of the 
two representing worst case drift. 

OFFSET DRIFT - The change in analog output with all bits 
OFF over the specified temperature range expressed in parts 
per million of full scale range per °C (ppm of FSR/°C). Offset 
error is measured with respect to +25°C at high (T^) and low 
(Tl) temperatures. Offset Drift is calculated for both high 
(Th -25°C) and low (+25°C -Tl) ranges by dividing the 
offset error by the respective change in temperature. The 
specification given is the larger of the two, representing worst- 
case drift. 

POWER SUPPLY SENSITIVITY 

Power Supply Sensitivity is a measure of the change in gain and 
offset of the D/A converter resulting from a change in -15V, 
or +15V supplies. It is specified under DC conditions and 
expressed as parts per million of full scale range per percent of 
change in power supply (ppm of FSR/%). 

COMPLIANCE 

Compliance voltage is the maximum output voltage range that 
can be tolerated and still maintain its specified accuracy. Com- 
pliance limit implies functional operation only and makes no 
claims to accuracy. 

GLITCH 



A glitch on the output of a D/A converter is a transient spike 
resulting from unequal internal ON-OFF switching times. Worst 
case glitches usually occur at half-scale or the major carry code 
transition from 011...1 to 100... or vice versa. For example, 
if turn ON is greater than turn OFF for 011...1 to 100...0, an 
intermediate state, of 000...0 exists, such that, the output 
momentarily glitches toward zero output. Matched switching 
times and fast switching will reduce glitches considerably. 
(Calculated as the product of duration and amplitude.) 
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OPERATING INSTRUCTIONS 



UNIPOLAR AND BIPOLAR VOLTAGE OUTPUT 
CONNECTIONS 



FIGURE 1 



OFFSil 
>OJUST 




GAIN AND ZERO CALIBRATION 

The HI-DAC16B/C input reference resistor, bipolar offset 
resistor and span resistors are optimized for excellent tracking 
over temperature. LASER trimming of the reference circuit 
resistors corrects the unipolar Gain and Offset errors to high 
accuracy. The remaining error can be adjusted with trimming 
potentiometers. The bipolar Gain and Offset errors are greater 
since the LASER correction is done in the unipolar mode, how- 
ever these too are easily adjusted. Figure 1 illustrates the 
connections for unipolar and bipolar operation. Trimming 
potentiometers Ri, R2, and R3 are required for adjustment. 



TABLE 1 





OUTPUT 


CONNECTIONS 




RANGE 


PIN5 


PIN4 


PIN9 


PIN B 






to 


to 


to 


to 


UNIPOLAR 


Oto+lOV 


D 


A 


N.C. 


19 


MODE 


to +5V 


D 


A 


PIN6 


« 


BIPOLAR 


±10V 


C 


N.C. 


A 


19 


MODE 


±5V 


C 


A 


N.C. 


18 




+2.5V 


C 


A 


6 


« 



UNIPOLAR CALIBRATION 



Stepi: Offset 

• Turn all bits OFF (00..0) 
•Adjust R3 for zero volts output 

Step 2: Gain 

• Turn all bits ON (11. .1) 

• Adjust R2 for an output of FS'1 LSB 
That is, adjust for: 

9.999847 for+lOV range 
4.999924 for+SV range 



BIPOLAR CALIBRATION 



Step 1: Offset 

Turn all bits OFF (00..0) 
Adjust R] for an output of 
-10V for± 10V range 
-5V for ± 5V range 
-2.5V for ± 2.5V range 

Step 2: Gain 

Turn all bits ON (11..1) 
Adjust R2 for FS-1 LSB output 
That is, adjust for: 

9.999695 for ±10V range 
4.999847 for± 5V range 
2.499924 for ± 2.5V range 



^Connect an external 1.1 K ohm resistor to ground. 



OTHER CONSIDERATIONS 



GROUNDS 

The HI-DAC16 has two ground terminals, pin 12 (REF GND) 
and pin 40 (PWR GND). These should not be tied together 
near the package unless that point is also the system signal 
ground to which all returns are connected. (If such a point exists, 
then separate paths are required to pins 12 and 40). 



The current through pin 12 is near-zero DC*, but pin 40 carries 
up to 1.75mA of code - dependent current from bits 1, 2, and 3. 
The general rule is to connect pin 12 directly to the system 
signal, or analog ground. Connect pin 40 to the local digital 
or power ground. Then, of course, a single path must connect 
the analog/signal and digital/power grounds. 
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OTHER CONSIDERATIONS (continued) 



•Current cancellation is a two-step process in which code- 
dependent variations are eliminated, then the resulting DC 
current is supplied internally. First, an auxiliary 13-bit R-2R 
Ladder is driven by the complement of the DAC's input code. 
Together the main and auxiliary ladders draw a continuous 
3.25mA from the internal ground node, regardless of input code. 
Part of this DC current is supplied by the zener voltage refer- 
ence, and the remainder is sourced from the positive supply 
via a current mirror which is laser trimmed for zero current 
through the external terminal (pin 12). 



COMPOSITE AMPLIFIER 

It is desirable at times to have an output amplifier which 
combines the qualities of those op-amps available to the designer. 
For instance one may wish to combine the excellent front-end 
characteristics of the HA-5130 with the speed of a device such 
as the HA-2540 (tjettle =250ns to 0.1%). In these instances 
there is the option of the composite amplifier. The basic 
configuration is shown in Figure 2. 



LAYOUT 



COMPOSITE AMPLIFIER 



Connections to pin 6 (Iqut) HI-DAC16 are most 

critical for high speed performance. Output capacitance of the 
DAC is only lOpF, so a small additional capacitance will alter 
the op amp's stability and affect settling time. Connections to 
pin 6 should be short and few. Component leads should be 
short on the side connecting to pin 6. 



BYPASS CAPACITORS 

Power supply bypass capacitors on the op amp will serve the 
HI-DAC16 also. If no op amp is used, a O.OIuF ceramic capa- 
citor from each supply terminal to pin 40 is sufficient, since 
supply current variations are small. 





-O Vo 



FIGURE 2 



SELECTING AIM OPERATIONAL AMPLIFIER 

The HI-DAC16 is a high resolution, high accuracy DAC. Many 
applications will require an QP-Amp used as a current-to-voltage 
converter at the DAC output. (Careful consideration should be 
given the choice of this amplifier as a poor selection can seriously 
degrade the inherent qualities of the DAC.) 



The HA-5130 is an excellent choice to maintain high accuracy 
with an average Offset Drift of only 0.4/iV/°C leading to an 
error over temperature of 30a/V (.0003% FSR for a lOV FS). 
Inital offset and bias current are 10/iV and 3nA respectively, 
while input noise current of 0.2pAA/H7. Settling time is 
adequate for most audio applications. (1 1/is typ. to 0.1%). 



The composite amplifier may be used to achieve a compromise 
depending on the requirements of a design. Trade-offs in per- 
formance can be made and the following equations apply: 



Offset; VqfF = V0FF2 + VqfFI 
AOI 

Bias; IbiaS " IBIAS2 + 'BIASI 

Gam; ^ ^ ^^^^^ ^ ^^^^^^ ^ Avi(S)] 



The amplifier A2 should be of wide bandwidth and fast settling 
time. 
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PACKAGE DIMENSIONS 



SI 




LEAD 
COUNT 


DIM. 
A 


Dm. 

B 


DIM. 
C 


DIM. 
D 


DIM. 
E 


DIM. 
F 


DIM. 
G 


DIM. 
H 


DIM. 
L 


DIM. 
Q 


DIM. 
S 


40 




,014 


008 




500 


590 


.030 


.100 


120 


015 






225 


023 


015 


1 990 


610 


620 


070 


BSC 


.200 


075 


.098 



o 

Z3 
•D 
C 

o 
o 

"e 

(D 
CO 

(0 



CO 
X 



ORDERING INFORMATION 



MODELNUMBER 


OPERATING TEMP. RANGE 


NONLINEARITY 


HI-DAC16B-5 


0°C to +75°C 


±.003% FSR 


HI-DAC16C-5 


0°Cto+75°C 


±.006% FSR 
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HI-5660 

High Speed Monolithic 
Digital'tO'Analog Converter 



FEATURES 



DESCRIPTION 



VERY HIGH SPEED: SETTLES TO 1/2 LSB IN 350ns 
FULL SCALE SWITCHING 
TIME 30ns 

MONOTONICITY GUARANTEED OVER 
TEMPERATURE 

1/2 LSB MAX NONLINEARITY GUARANTEED 
OVER TEMPERATURE 



LOW GAIN DRIFT 

LOW POWER DISSIPATION 

LOW COST 

LOW psr 



10ppm/oC 
230mW 

1ppm/%PS 



APPLICATIONS 



• CRT DISPLAYS 

• HIGH SPEED A/D CONVERTERS 

• VIDEO SIGNAL RECONSTRUCTION 

• WAVEFORM SYNTHESIS 



The HI-5660. 12-bit digital-to-analog converter is a similar second 
source to the AD566, yet offers improved power dissipation per- 
formance. 

Twelve high speed bipolar switches route the current from each 
bit cell either to ground or to the laser trimmed thin film R-2R 
ladder network, depending on the logic level of the bit input. 

The Harris dielectric isolation process is used to fabricate the HI- 
5660, providing minimal stray capacitance and latch-free operation. 
The chips are trimmed at the wafer level to a maximum linearity 
error of 1/4 LSB at 250C, making the HI-5660 an ideal choice when 
both high speed and high accuracy are essential. 

For a +10V reference, Harris recommends using the HA-1610. 
This highly stable precision reference is laser trimmed to an absolute 
accuracy of ± 0.05% and a temperature coefficient of ± 3ppm/0C. 
For designs where an external reference is impractical, the Hl- 
565A DAC is recommended. 

The HI-5660 is available in both commercial and military tempera- 
ture grades, and is packaged in a ceramic 24 pin DIP. Power re- 
quirement is +5V, -15V. 



PINOUT 



FUNCTIONAL DIAGRAM 



TOP VIEW 
24 LEAD DIP 



Vps+ II 
N.C. C 2 

ANALOG GND □ 3 
AMP SUMMING r- . 
JUNCTION 
Vref(HI IN) C 

Vps- C 

BIPOLAR R IN C 

N.C. C 

IDACOUT [I 

10V SPAN R C 

20V SPAN R C 

DIGITALGND C 




□ BIT 1 (MSB) IN 

□ BIT 2 IN 

□ BIT 3 IN 

□ BIT4IN 

□ BIT 5 IN 
19 □ BIT6IN 
18 □ BIT 7 IN 
17 □ BITS IN 
16 □ BIT9 IN 
15 □ BIT 10 IN 
14 □ BIT 11 IN 
13 □ BIT 12(LSB) IN 



AMP 
SUMMING * 

JUNCTION O 

5 19.95K 

VrefO — VW^ 

(HII IN 



VREFQ vVA- 

(LO) IN 



BIPOLAR R IN 

or 



_q20V 
^ SPAN R 



_Q10V 

^ SPAN R 




DAC 

'out = 

4x Iref xCODE 



06 012 024 

Vps- POWER MSB 

GND IN 



'DAC 
"VOUT 



" V 
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H 1-7541 



12-BIT MULTIPLYING 
MONOLITHIC DIGITAL 
TO ANALOG CONVERTER 



FEATURES 



DESCRIPTION 



• FULL FOUR QUADRANT MULTIPLICATION 

• .01% RELATIVE ACCURACY OVER TEMPERATURE 

• LOW OUTPUT CAPACITANCE lOOpF MAX 

• TTL/CMOS COMPATIBLE 

• MONOLITHIC CONSTRUCTION 

• VERY LOW OUTPUT LEAKAGE CURRENT ilOOnAMAX 

• LOW GAIN ERROR 0.1% 



The Harris HI-7541 is a 12-Bit Monolithic Digital to Analog 
converter, offering full four quadrant multiplying capability. 
The chip features dielectrically isolated CMOS technology 
to assure fast settling time and freedom from latch-up. Inclu- 
ded are thin film ladder and applications resistors, laser trimmed 
for accuracy over the full operating temperature range. 

The HI-7541 is recommended as a high performance direct 
replacement for the AD7541 device. It operates on a single 
+15V supply and is available in an 18-pin ceramic package 
as well as in dice form. Screening to MIL-STD-883 method 
5004 class B is available. 



APPLICATIONS 



o PROGRAMMABLE GAIN AMPLIFIERS 

• PROGRAMMABLE FUNCTION GENERATION 



PINOUT 



FUNCTIONAL DIAGRAM 



TOP 



vref O- 



'OUT! □ 
'0UT2C 
GNDC 
(MSB) BIT Id 
BIT 2 CI 
BIT 311 
BIT4II 
BIT5CI 
BIT6C 



HI-7541 



□ rpeedback 

□ Vref in 

□ Vdd+ 

□ BIT 12 (LSB) 

□ BIT 11 

□ BIT 10 

□ BIT 9 

□ BITS 

□ BIT 7 




DIGITAL INPUTS IDTL.TTL. CMOS COMPATIBLE) 
LOGIC: A SWITCH IS CLOSED TO IflUTI f OR ITS 
OIGITAL INPUT IN A HIGH (LOGIC II STATE. 
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SPECIFICA TIONS 



ABSOLUTE MAXIMUM RATINGS (Referred to Ground)1 














Power Supply Inputs Vqq 

Rpfprpnrp'lnniitc VRFP {WW 

Digital Input Range Bits 1-12 
Output Voltage (Pins 1 and 2) 


+17V 
+ 25V 
Vqq to GNO 

-lOOmV to Vqd 




Power Dissipation (Package) up to +750C , 450mW 

Derate above +750C by 6mW/0C. 

Operating Temperature Range 
HI-7541SD/TD/S0 -550C to +1250C 
HI-7541AD/BD -250Cto+850C 
HI-7541JN/KN/J0 QOC to +750C 
HI-7541SD/883 AND TD/883. -550C to +1250C 
- Storage Temperature Range -650C to +1500C 


ELECTRICAL CHARACTERISTICS ( @25oc, Vqd 


= +15V, Vref - Unless otherwise noted) 








HI-7541KN/BD/TD 


HI-7541JN/AD/SD/JO/SO 








PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 






INPUT CHARACTERISTICS 


















Digital Inputs 


Bit ON = "Logic 1" 
Bit OFF = " Logic 0" 




















Input Voltage 
Logic 1 
Logic 




2.4 




0.8 


2.4 




0.8 


V 
V 






Input Current 
Logic 1 
Logic 


V|N=15V 
ViN=OV 






1 

-1 






1 

-1 


n^ 
^I^ 






Reference Input 
Input Resistance 
Input Voltage 




5 

-10 


9 


20 
+10 


5 

-10 


9 


20 
+10 


Kn 

V 






TRANSFER CHARACTERISTICS 


















Resolution 


Over Full Temp. Range 


12 






12 






Bits 






Integral (2) 
Nonlinearity 


@+250C 
Over Full Temp Range 






+.01 






+.02 


'%FSR 






Differential (2) 
Nonlinearity 


@+250C 
Over Full Temp Range 






+ 01 






+.02 


%FSR 






Gain Error (2) 


@+250C 
Over Full Temp. Range 






+.01 
+0.15 






+0.2 
+0.25 


%FSR 






Gain Tempco (2)(5) 


Over Full Temp. Range 






+5 






+5 


PPM/OC 






Settling Time (2) (5) 
to +1/2 LSB 








1 






1 


/iS 






PSRR (2) 


14.5V<Vdd<15.5V;250C 
Over Full Temp. Range 




.01 


+.01 
1.02 




.01 


+.01 
+.02 


%FSR/ 
%AVdd 






OUTPUT CHARACTERISTICS 


















Output (2) 
Leakage Current 


VREF=i10V 
(s)+250C 
Over Full Temp. Range 






+50 
+100 






+50 
+100 


nA 
nA 






Capacitance (2) (5) 








100 






100 


pF 






Feed Through (2)(5) 


VreF = 20 Vpp@ 10kHz 






+1 






+1 


mVpp 






POWER REQUIREMENTS 




















Vdd 




+5 


+15 


+16 


+5 


+ 15 


+16 


V 






IDD (3) 








2 






2 


mA 
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HD-0165 




Keyboard Encoder 



FEATURES 



DESCRIPTION 



• STROBE OUTPUT 

• KEY ROLLOVER OUTPUT 

• EXPANDABLE: 2 PACKAGES REQUIRED FOR FULL 

TELETYPEWRITER, EIGHT-BIT ENCODING 

• SINGLE +5.0V SUPPLY REQUIRED 

• DTL/TTL OUTPUTS 

• MONOLITHIC RELIABILITY 



APPLICATIOniS 



• MICROPROCESSOR DATA ENTRY (16 KEY TO 

HEX CODE) 

• BCD DATA ENTRY 

• TYPEWRITER TYPE KEYBOARDS 

• CONTROL PANELS 



The HD-0165 Keyboard Encoder is a 16 line to four-bit parallel 
encoder intended for use with manual data entry devices such as 
calculator or typewriter keyboards, in addition to the encoding 
function, there is a Strobe output and a Key Rollover output 
which energizes whenever two or more inputs are energized 
simultaneously. Any four-bit code can be implemented by 
proper wiring of the input lines. Inputs are normally wired 
through the key switches to the +5.0\/ power supply. Full 
typewriter keyboard encoding up to eight bits can be accomp- 
lished with two Encoder circuits by the use of double pole key 
switches or single pole switches with two isolation diodes per 
key. Outputs will interface with all popular DTL and TTL logic 
families. The circuit is packaged in a hermetic 24-pin dual-in- 
line package and operates over the temperature range of QOC 
to +750C. 



PINOUT 



EQUIVALENT CIRCUITS 



Section 11 for Packaging 



INPUT 



Top View 




PARALLEL 
2/ BINARY 
INPUT 




OUTPUT 



2Kfi 



ANY OUTPUT 



• EQUIVALENT RESISTORS FOR OTHER 

INPUTS ARE BETWEEN THESE TWO VALUES 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS 



Supply Voltage 
Input Voltage 
Output Voltage 



+7.0V 
+5.5V 
+5.5V 



Output Current 
Storage Temperature 
Operating Temperature (Case) 



30mA 

-65Oto+150OC 
0OCto+75OC 



ELECTRICAL CHARACTERISTICS 

Test Conditions: Vqq = +5.0V±5% 

"•"Case = 0°C to +75OC 
Unless otherwise specified 



PARAMETER 


SYM. 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


Input Current "1" 


>IH 






17 


mA 


V|N = +5.0V 


"0" 

Output Voltage 

"1" 


Vol 

VOH 


+2.4 


+0.2 
+4.0 


+0.4 
+0.4 


V 


V|H = +4.5V loL=10mA 
V|H = +3.5V loL = 3.?mA 
V|L = Open Circuit, Iq^ = -240yA 


Operating 

Power Supply Current 

Maximum 


'cc 

'CCM 






52 
88 


mA 
mA 


One Input at+5.25V 
Alllnputsat+5.25V 


Skew Time (Note 1) 


TSK 




80 


200 


ns 


Tcase=250C 
Vcc = V,N = +5.0V 
Cl< 50pF 



D.C. 



A.C. 



NOTE: (1 ) Skew time is the maxim um t ime d ifferential between propagation delay times of any 
outputs including strobe and KpQ. 



TRUTH TABLE 



1 2 3 4 5 6 


7 


INPUTS 
8 9 10 11 


12 


13 


14 15 


16 


1 


2 


3 


OUTPUTS 
4 St. 


Kro 


L L L L L L 














H 


H 


H 


H 


H 


H 


H L L L L L 














H 


H 


H 


H 




H 
















L 


H 


H 


H 




H 
















H 




H 


H 




H 
















L 




H 


H 




H 
















H 




L 


H 




H 
















L 




L 


H 




H 
















H 




L 


H 




H 
















L 




L 


H 




H 
















H 




H 






H 
















L 




H 






H 
















H 




H 






H 
















L 




H 






H 
















H 




L 






H 
















L 




L 






H 












L H 




H 




L 






H 












L L 


H 


L 




L 






H 


ANY TWO OR MORE HIGH 














X 


X 


X 


X 




L 



INPUTS: L = Open Circuit or <+ 1.0V H = > +4.5V Current Source 
OUTPUTS: L = <+0.4V H = > +2.4V X = Erroneous Data 
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^ h-lARRIS 


HC-5502 




SLIC-LC Subscriber Line 




1 ntp tfsii*P i mu it 


Preliminary 





FEATURES 



DESCRIPTION 



• MONOLITHIC INTEGRATED DEVICE 

• UNIQUE Dl HIGH VOLTAGE PROCESS 

• COMPATIBLE WITH WORLDWIDE PABX 
PERFORMANCE REQUIREMENTS 

• CONTROLLED SUPPLY OF BATTERY FEED 
CURRENT FOR SHORT LOOPS 

• INTERNAL RING RELAY DRIVER 

• LOW POWER CONSUMPTION DURING STANDBY 

• SWITCH HOOK, GROUND KEY AND RING TRIP 
DETECTION FUNCTIONS ■ 

• SELECTIVE DENIAL OF POWER TO SUBSCRIBER 
LOOPS 



APPLICATIONS 



The HARRIS SLIC-LC incorporates many of the BORSHT 
functions on a single IC chip. This includes DC battery 
feed, a ring relay driver, supervisory and hybrid functions. 
Using the unique HARRIS dielectric isolation process, the 
SLIC-LC can operate directly with a wide range of station 
battery voltagees. 

The SLIC-LC also provides selective denial of power. If the 
PABX system becomes overloaded during an emergency, 
the SLIC-LC will provide system protection by denying 
power to selected subscriber loops. 

The HARRIS SLIC-LC is ideally suited in the design of new 
digital PABX systems, by eliminating bulky, expensive 
hybrid transformers. 

SLIC-LC is available in either a 24 pin dual-in-line plastic 
or ceramic package. 



• SOLID STATE LINE INTERFACE CIRCUIT FOR 
DIGITAL PBX SYSTEMS 



PINOUT 



FUNCTIONAL DIAGRAM 



TOP VIEW 



UNG VOLTAGE 



T 
R 

CAP r 

CAP 3 
DG 
RS 
RD 



TF a 

RF 



Vb- 
BG 



II 



"^^^ 

2 23 

3 22 

4 21 

^ HC-5502 20 

6 (SLIC-LC) 19 

7 18 

8 17 

9 16 

10 15 

11 14 

12 13 



□ tx 

U AG 

□ CAP 4 

□ Rx 

□ +IN 

□ -IN 

□ OUT 

□ CAP 2 

□ RC 

□ PD 

□ GKD 

□ SHD 



' RELAY -VW T 



PROTECTION ""^VBAT 



o /W- 



POWER DENIAL >- 



lATTEHY 




'Optional 



SLIC MICROCIRCUIT 
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1 1 A IT r n ii 

HC-5504 




SUC-LC Subscriber 


Preliminary 


Line Interface Circuit 



FEATURES 



DESCRIPTION 



• MONOLITHIC INTEGRATED DEVICE 

• UNIQUE Dl HIGH VOLTAGE PROCESS 

• COMPATIBLE WITH WORLDWIDE PABX 
PERFORMANCE REQUIREMENTS 

• CONTROLLED SUPPLY OF BATTERY FEED 
CURRENT FOR SHORT LOOPS 

• INTERNAL RING RELAY DRIVER 

• ALLOWS INTERFACING WITH NEGATIVE 
SUPERIMPOSED RINGING SYSTEMS 

• LOW POWER CONSUMPTION DURING STANDBY 

• SWITCH HOOK, GROUND KEY AND RINGTRIP 
DETECTION FUNCTIONS 

• SELECTIVE DENIAL OF POWER TO SUBSCRIBER 
LOOPS 



APPLICATIONS 



The HARRIS SLIC-LC Incorporates many of the BORSHT 
functions on a single IC chip. This includes DC battery 
feed, a ring relay driver, supervisory and hybrid functions. 
Using the unique HARRIS dielectric isolation process, the 
SLIC-LC can operate directly with a wide range of station 
battery voltages. 

The SLIC-LC also provides selective denial of power. If the 
PABX system becomes overloaded during an emergency, 
the SLIC-LC will provide system protection by denying 
power to selected subscriber loops. 

The HARRIS SLIC-LC is ideally suited in the design of new 
digital PABX systems, by eliminating bulky, expensive 
hybrid transformers. 

SLIC-LC is available in either a 24 pin dual-in-line plastic 
or ceramic package. The SLIC-LC is also available in die form. 



• SOLID STATE LINE INTERFACE CIRCUIT FOR 
DIGITAL PBX SYSTEMS 



PINOUT 



FUNCTIONAL DIAGRAM 



TOP VIEW 



T 
R 

RFS 

VB+ C 

CAP 3 C 
DG C 
RS 
RD 
TF 
RF 
Vb- 
BG 



C 
C 



5 HC-5504 20 

6 (SLIC-LC) 19 

1 . 18 

8 17 

9 16 

10 15 

11 14 

12 13 



DETECTION 
GROUND KEY 



□ tx 

□ AG 

□ CAP 4 

□ Rx 

□ -IN 

□ OUT 

□ CAP 2 

□ RC 

□ PD 

□ GKD 

□ SHD 
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HC-5116A/5117A 




/5156A 


MUVMiyUC 


Monolithic CODECS 



FEATURES 



DESCRIPTION 



LOW OPERATION POWER 50mWTYP. 
+5V OPERATION 

TTL COMPATIBLE DIGITAL INTERFACE 

INTERNAL PRECISION REFERENCE ON HC-5116A, 
HC-5117AandHC-5156A 

INTERNALSAMPLE AND HOLD CAPACITORS 

INTERNAL AUTO-ZERO CIRCUIT 

HC-5116A-/J-LAW CODING (SIGN PLUS MAGNITUDE 
FORMAT) 

HC-51 1 7A-Ai-LAW, D3 COMPATIB LE FO RMAT 

HC-5156A-A-LAW CODING 

SYNCHRONOUS OR ASYNCHRONOUS OPERATION 



The HC-51 16A, HC-51 17A and HC-5156A are monolithic PCM 
CODECS implemented with double-poly CMOS technology. 
The HC-5116A and HC-5117A are intended for /i-law applica- 
tions. The HC-51 17A has a D3 compatible format for line card 
compatibility with the HC-5156A. 

Each device contains separate D/A and A/D circuitry, all neces- 
sary sample and hold capacitors, and internal auto-zero circuits. 
Each device also contains a precision internal voltage reference, 
eliminating the need for an external reference. There are no 
internal connections to pins 15 or 16, making them directly inter- 
changeable with CODECS using external reference components. 

All devices are intended to be used with the HC-5512 monolithic 
PCM filter which provides the input anti-aliasing function for the 
encoder and smooths the output of the decoder and corrects 
for the sin x/x distortion introduced by the decoder sample and 
hold output. 



PINOUT 



FUNCTIONAL DIAGRAM 



ANALOG INPUT- 



MASTER CLOCK — 



XMITSYNC — 



XMITCLOCK-i- 



DIGITAL OUTPUT— 




jl^NC 
iiNC 

JI aNALOG GROUND 
13 

I— ANALOG OUTPUT 

— DIGITAL INPUT 
I^DIGITAL GROUND 

— RCV CLOCK 
9 

— RCV SYNC 



ANALOG 
INPUT 



ANALOG^ 
OUTPUT 



TOP VIEW 
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s& H 

A/D 



COMPARATOR 



SERIAL 
BUFFER 



^DIGITAL 
OUTPUT 



. XMIT CLOCK 

XMIT SYNC 
MASTER 
' CLOCK 
RCV CLOCK 
RCV SYNC 



DIGITAL 
INPUT 
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HC-5512/5512A 

PCM Monolithic Filter 



FEATURES 



DESCRIPTION 



o 

ZJ 
■D 
C 

o 
o 

E 

0) 
CO 
w 

x_ 
CO 

I 



• EXCEEDS ALL D3/D4 AND CCITT SPECIFICATIONS 

• +5V,-5V POWER SUPPLIES 

• LOW POWER CONSUMPTION: 

45mW (600n OdBm LOAD) 
30mW (POWER AMPS DISABLED) 

• POWER DOWN MODE: 0.5mW 

• 20dB GAIN ADJUST RANGE 

• NO EXTERNAL ANTI-ALIASING COMPONENTS 

• SIN x/x CORRECTION IN RECEIVE FILTER 

• 50/60HZ REJECTION IN TRANSMIT FILTER 

• TTL AND CMOS COMPATIBLE LOGIC 

• ALL INPUT PROTECTED AGAINST STATIC DISCHARGE 
DUETO HANDLING 



PINOUT 



DUAL-IN-LINE PACKAGE 
TOP VIEW 



VFxl+ 1 




— VFxO 


VFxl 






GSx— 2. 




14 

— CLKO 


VFnO_l 






PWRI ^ 




i2-CLK 


PWRO+— ^ 




I2_GNDD 


PWR0--J1 






Vbb— ^ 




— Vcc 



The HC-5512/HC-5512A filter Is a monolithic circuit contain- 
ing both transmit and receive filters specifically designed for 
PCM CODEC filtering applications in 8kHz sampled systems. 

The filter is manufactured using double-poly silicon gate 
CMOS technology. Switched capacitor integrators are used 
to simulate classical LC ladder filters which exhibit low 
component sensitivity. 

TRANSMIT FILTER STAGE 

The transmit filter is a fifth order elliptic low pass filter in 
series with a fourth order Chebyshev high pass filter. It pro- 
vides a flat response in the passband and rejection of signals, 
below 200Hz and above 3.4kHz. 

RECEIVE FILTER STAGE 

The receive filter is a fifth order elliptic low pass filter designed 
to reconstructthe voice signal from the decoded/demultiplexed 
signal which, as a result of the sampling process, is a stair- 
step signal having the inherent sin x/x frequency response. 
The receive filter approximates the function required to com- 
pensate for the degraded frequency response and restore 
the flat passband response. 



FUNCTIONAL DIAGRAM 
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All-Digital Continuously 
Variable Slope Delta Modulator (CVSD) 



FEATURES 



• REQUIRES FEWER EXTERNAL PARTS 

• LOW POWER DRAIN: 6mW FROM SINGLE 5V-7V 

SUPPLY 

• TIME CONSTANTS DETERMINED BY CLOCK 

FREQUENCY; NO CALIBRATION OR DRIFT 
PROBLEMS; AUTOMATIC OFFSET ADJUST- 
MENT 

• HALF DUPLEX OPERATION BY DIGITAL CONTROL 

• FILTER RESET BY DIGITAL CONTROL 

• AUTOMATIC OVERLOAD RECOVERY 

• AUTOMATIC "QUIET" PATTERN GENERATION 

• AGC CONTROL SIGNAL AVAILABLE 



APPLICATIONS 



• VOICE TRANSMISSION OVER DATA CHANNELS 

• VOICE ENCRYPTION/SCRAMBLING 

• VOICE I/O FOR DIGITAL SYSTEMS 

AND SPEECH SYNTHESIS 

• AUDIO MANIPULATIONS: DELAY LINES, TIME 

COMPRESSION, ECHO GENERATION/ 
SUPPRESSION, SPECIAL EFFECTS, ETC. 



The HC-55516 Is a half duplex modulator/demodulator CMOS 
Integrated circuit used to convert voice signals into serial NRZ 
digital data, and to reconvert that data into voice. The conver- 
sion is by delta modulation, using the continuously variable 
slope (CVSD) method of companding. 

While signals are compatible with other CVSD circuits, internal 
design is unique. The analog loop filters have been replaced by 
digital filters, using very low power, and requiring no external 
timing components. This approach allows inclusion of many 
desirable features which would be difficult to implement using 
other approaches. 

The HC-55516 has internal time constants optimized for a 16K 
bits/sec data rate and is usable from 9K bits/sec to above 64K 
bits/sec. The unit is available in 14 pin DIP (HC1) packages 
in two temperature ranges: -550C to +1250C (-2 or -8), and 
-40OC to +850C (-9). It is also available in chip form. 



PINOUT 



FUNCTIONAL DIAGRAM 



Section 1 1 for Packaging 



Top View 
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SEMICONDUCTOR 

A DIVISION OF HARRIS CORPORATION 



Preliminary 



HC-5541 

Pulse /Tone Dialer 



FEATURES 



DESCRIPTION 



GENERATES EITHER DTMF TONES OR DIAL PULSES 

INTERFACES WITH STANDARD KEYPADS (FORM A 
CONTACT OR 2 OF 8) OR 4 BIT CMOS uP BUS. 

17 DIGIT LAST NUMBER REDIAL 

1mA PEAK OUTPUT DRIVE 

USES INEXPENSIVE 3.5795 MHz TV COLOR BURST 
CRYSTAL 

REGULATED TONE OUTPUT AMPLITUDES 

2.5 TO 6V OPERATION 

TONE FREQUENCIESWITHIN 1% 

SINGLE TONE CAPABILITY 

MEETS INTERNATIONAL STANDARDS FOR TONE 
LEVELS AND DISTORTION 

AUTOMATIC RECEIVER MUTE OUTPUT DURING 
SIGNALING 

MUTE, PAUSE AND CANCEL SPECIAL FUNCTIONS 



The HC-5541 is a CMOS monolithic integrated circuit telephone dialer design- 
ed for applications where it is needed to produce either dial pulses or dial tones 
at will. 

OUTPUTS 

The HC-5541 outputs dial pulses or dial tones on separate pins. Sixteen 
standard DTMF frequency pairs are provided, accurate to ±1%. For pulse out- 
puts, the make/break ratio can be selected with a single pin to conform to 
either US or European standards. A mute output is provided to mute the 
receiver while output signals are being generated. 

INPUTS 

Data can be entered from a 4x4 keypad or a 4 bit microprocessor bus. In addi- 
tion, the circuit can be driven from a standard 3x4 keypad plus one additional 
switch to select tones or pulses. Selection of keypad or microprocessor entry is 
controlled from a single pin. 

The pulse/tone dialer is available in either a 20 pin dual-in-line plastic or 
ceramic package. 



PINOUT 



FUNCTIONAL DIAGRAM 



TOP VIEW 
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HV-1000/1005/1010 



SEMICONDUCTOR ANALOG PRODUCTS DIVISION 



Preliminary 



Induction Motor 
Energy Saver 



FEATURES 



DESCRIPTiON 



OPERATES DIRECTLY OFF nO/220V AC LINE - NO 
POWER SUPPLY REQUIRED 

PRODUCES POWER SAVINGS OFF FROM 10% TO 50% 
FOR MOTORS WITH LIGHT OR VARIABLE LOADS 

SCR OUTPUT STAGE TRIGGERS TRIAC DIRECTLY 

LOAD ANTICIPATOR SENSES SHOCK LOADS AND 
RESPONDS INSTANTLY WITH FULL POWER 

WITHSTANDS LINE SURGES TO 2000V 

CAUSES MOTOR TO RUN QUIETER, COOLER 

CAN BE MOUNTED INSIDE MOTOR 

NEEDS ONLY 3 RESISTORS, 2 CAPACITORS AND A 
TRIAC TO ASSEMBLE COMPLETE CONTROLLER 



The HV-1000/1005/1010 are energy saving induction motor 
controller circuits specifically designed for use with 110/220 
volt AC single phase induction motors to reduce power 
consumption. 

The controller circuit senses the load on the motor and then 
controls a TRIAC to apply reduced voltage to lightly loaded 
motors, full voltage to heavily loaded motors. 

The HV-1000/1005/1010 is available in a 16 lead DIP. 
Ideal for mounting inside induction motors. It can also be 
mounted in a heat sunk circuit box for external, after market 
application. 



APPLICATIONS 



PINOUT 



• POWER TOOLS 

• WATER PUMPS 

• HEAT PUMPS 

• PRESSES 

• CONVEYORS 

• COMPRESSORS 

► ANY APPLICATION WHERE FOR SOME OF THE 
TIME THE MOTOR IS DRIVING LESS THAN ITS 
RATED LOAD 



TOP VIEW 
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FUNCTIONAL DIAGRAM 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS 



Input Voltage (With Input Resistor) 

Input Voltage (Without Input Resistor) 

Power Dissipation 

Operating Temperature Range 

Storage Temperature 

Lead Temperature (Soldering, 10 seconds) 

Output Current (10 microsecond pulse) 



±2000V 
iGOOV 
500mW 
-25oCto +850C 
-40OC to+100oc 
300OC 
500mA 



O 
3 
"D 
C 

o 
o 

E 

(D 
CO 

CO 

i_ 
(0 
X 



ELECTRICAL CHARACTERISTICS 

These characteristics apply to the HV-1000/1005/1010 operating off 60Hz AC line power. HV-1000/1005/1010 
respectively should be selected so that the full load power factor of the controller approximately matches that of 

Watts 



the motor. The motor power factor = 



Volt Amperes 



at full load, which should be measured experimentally. 



FULL LOAD POWER FACTOR 


HV-1000 


HV-1005 


HV-1010 


.86 


.78 


.68 



PARAMETER 


MINIMUM 


MAXIMUM 


UNITS 


Difference Between Positive and Negative 
Triggering Times, Measured from Line 
Voltage Zero Crossing 




75 


/isec 


Output Stage Breakover Voltage 


±600 




V 



NOTES: 



1. Selection of HV-1000/1005/1010 by matching the full load power factor of the motor to that of the controller 
ensures that the controller will apply full voltage to the motor at its full rated load. At reduced loads, the 
controller will then apply appropriately reduced voltage to the motor so that its power consumption is reduced. 

2. No guarantee of power savings can be given since the savings achievable depend entirely on the motor and its 
application. For a motor driving only a flywheel (e.g. a circular saw or a bench grinder) a power reduction of 
50% may often be observed when the tool is switched on but not in use. For typical variable load applications, 
an overall power reduction of 10% is likely to be observed. 
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The 

Contender's 

Winninjgi 
Combination 




t % • * I » 



When you're The Contender, you have to have 
technological superiority and strength to go the 
distance. IVIost of all, you have to deliver. 

We've rolled these key factors into a hard-hitting 
combination punch that scores technical knockouts 
over the competition every time. 

FIRST WE NAIL'EM WITH THE RIGHT We're the only 
converter manufacturer with a patented commer- 
cial package guaranteed to be leak-proof! We're 
on the leading edge of A/D and D/A technology. 
Our products feature innovative, state-of-the-art 
circuit design, and we've incorporated the most 
advanced manufacturing techniques available. 

THEN WE PUT'EM AWAY WITH THE LEFT No one else 



goes to the extremes we do to assure quality. We 
full power burn-in every product at -f85° C. That's 
15° C higher than the maximum specified operating 
temperature range. We have to, because every 
commercial data conversion product we build must 
meet an Acceptable Quality Level (AQL) of 0.4%. 
This commits us to guarantee that there will be no 
rejects in a sample of 100 pieces. That's more than 
twice as tough as it has to be— even for military 
applications. 

Hybrid Systems not only makes the products shown 
here but hundreds of other data acquisition com- 
ponents . . . including custom hybrids. Coll for 
details. 



Industry Standard 574 $34 



SOOOO's) 



12-Bit, 25MSec Hybrid ADC 

FEATURES 

• Complete 12-Bit A/D Converter 

• 25MSec Conversion Time 

• Power 600mW 

• No Missing Codes 

• ISOnSec Bus Access Time 

• \x? BUS Compatible 

• Commercial and MIL-STD-883B Processing 

• Hermetic, 28 pin DIP, Metal Package 



FUNCTIONAL DIAGRAM 



SPECIFICATIONS 

Resolution 
Linearity Error 

Differential 

Integral 
End Point Error^ 

Offset Bipolar 
Unipolar 

Full Scale 
Conversion Time 
Temperature Stability 

Linearity 

Offset 

Full Scale 
Power 
Package 

'Adjustable to zero 



12-Bits 

No Missing Codes 
±0.013% F.S.R. 

±0.25% F.S.R. 
±0.05% F.S.R. 
±0.3% F.S.R. 
25^560 

5ppm/°C F.S.R. 
5ppm/°C F.S.R. 
25ppm/°C F.S.R. 
±15V, -(-5V/600mW 
28 pin DIP 




ORDERING GUIDE 



MODEL 


RESOLUTION 


LINEARITY ERROR 
NMX OVER TEMP 


TEMP RANGE 


PROCESSING 


PRICE(IOO'S) 


HS 574J 


12 Bits 


±1 LSB 


0°Cto +70°C 


0.4% AQL' 


S 34.50 


HS 574K 


12 Bits 


±'72 LSB 


0°Cto +70°C 


0.4% AQL' 


$ 44.50 


HS 574L 


12 Bits 


±72 LSB 


O-Cto +70°C 


0.4% AQL' 


S 65.50 


HS574S 


12 Bits 


±1 LSB 


-55°Cto +125°C 


0.4% AQL* 


S 95.00 


HS 574T 


12 Bits 


±1 LSB' 


-55°Cto +125<'C 


0.4% AQL' 


SI 30.00 


HS 574U 


12 Bits 


±1 LSB' 


-65°Cto +125°C 


0.4% AQL' 


S190.00 


HS 74S/B 


12 Bits 


±1 LSB' 


-65°Cto +125°C 


MIL-STD-883B 


S1 15.00 


HS 574T/B 


12 Bits 


±1 LSB' 


-55°Cto +125°C 


MIL-STD-883B 


S 160.00 


HS 574U/B 


12 Bits 


± 1 LSB' 


-55°Cto +125°C 


MIL-STD-883B 


S230.00 



' Note: ±y2 LSB max error from -25°C to -85°C 



0.4% A.Q.L* All units have full power burn-in at + 85°C. Acceptable quolilY level (AQL) of 0.4% means ttiat Hybrid Systems guarantees ttiat ttiere will be no 
rejects in a sample lot of 100 pieces. That's more than twice as tough as it has to be— even for military applications. 
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12-Bit Adjustment Free ADC's 

HS 5200 Series 



FEATURES 

• 12-Bit Conversion in 10/^Sec (Typical) 

• Adjustment-Free (±0.0125%) Linearity 

• Low Power 670mW (Typical) 

• Hermetic, 24-pin DIP, Metal Package 

• MIL-STD-883B Processing 

• Pin Compatible to MN5200 




FUNCTIONAL DIAGRAM 



$160.00(1-9) 



SPECIFICATIONS 

Resolution 
Linearity 

Absolute Accuracy^ 
Conversion Time 
Temperature Range 

C-versions 

B-versions 
Power 
Package 



12 Bits 
±V2 LSB 
±0.4% 
la^Sec 

0°C to +70°C 
-55°C to -t-125°C 
-I- 15V. -f5V/870mW 
24-pin DIP, Metal 



MSB 
IT 1 2 
<? <? 



N/CC 
ANA, 
GNDt 
ANAc 



■ LSB 

5 6 7 8 9 10 11 12 
OOOOOOOQ 



I COMP 



22 STATUS 
— O (EOC) 
-!-OSTAHT 
linCLOCK 



ORDERING GUIDE 



' Includes all errors, gain, zero, and linearity over temperature. 



0.4% A.Q.L* All units have full power burn-in at +85°C. 
Acceptable quality level (AQL) of 0.4% means ttiot Hybrid 
Systems guarantees ttiot ttiere will be no rejects in a sample 
lot of too pieces. Ttiot's more ttion twice as tougti as It tias 
to be-even for military applications. 





RESOLUTION/ 


INPUT 








MODEL 


CONVERSION TIME 


RANGE 


TEMP RANGE 


PROCESSING . 


PRICE (1-9) 


HS 5210C-12 


12 Bits, 13»jSec 


Oto -lOV 


0°Cto+70°C 


0.4% AQL* 


S 160.00 


HS 5211C-12 


12 Bits, IS^Sec 


± 5V 


0°C to +70°C 


0,4% AQL* 


S 160.00 


HS 5212C-12 


12 Bits, 13(jSec 


±10V 


0°Cto +70°C 


0.4% AQL' 


S 160 00 


HS 5213C-12 


12 Bits, 13HSec 


Oto -lOV 


0°Cto -(-70°C 


0.4% AQL" 


S 160.00' 


HS 5214C-12 


12 Bits, ISmSgc 


± 5V 


0°C to +70°C 


0.4% AQL* 


S 160.00' 


HS 5215012 


12 Bits, IS^Sec 


±10V 


0°C to +70°C 


0.4% AQL* 


S 160.00" 


HS 52160-12 


12 Bits, 13MSec 


Oto +10V 


0°Cto +70°C 


0.4% AQL* 


S 160.00 


HS 5210B-12 


12 Bits, 13HSec 


Oto -10V 


-55°C to +125°C 


MIL-STD-883B 


S190.00 


HS 5211B-12 


12 Bits, 13^560 


± 5V 


-55°C to +125°C 


MIL-STD-883B 


S 190.00 


HS 5212B-12 


12 Bits, IS^Sec 


±10V 


-55°C to +125°C 


MIL-STD-883B 


S 190.00 


HS 5213B-12 


12 Bits, 13f;Sec 


Oto -10V 


-55°C to -(-125°C 


M1L-STD-883B 


S 190.00' 


HS 52148-12 


12 Bits, 13MSec 


± 5V 


-55°C to +125°C 


MIL-STD-883B 


S 190.00' 


HS 5215B-12 


M2 Bits, 13fjSec 


±10V 


-55°C to +125°C 


MIL-STD883B 


S190 00' 


HS 5216B-12 


12 Bits, 13MSec 


Oto +10V 


-bb^C to +125°C 


MIL-STD-883B 


S 190 00 



' 10V external reference user supplied 



Technical knockouts from the Contenders! 



12-Bit lOiuSec Hi Rel ADC 



ADC85 Series 

FEATURES 

• -55°C to-i-125°C Operation 

• No Missing Codes 

• Replaces ADC84/85, HX12B, HZ12B 

• Low Power 1.2W (maximum) 




$134.00(1-9) 



SPECIFICATIONS 

Resolution 
Analog Inputs 

Unipolar 

Bipolar 
Outputs 
Coding 
Linearity 
Conversion Time 
Scale Factor Drift 
Linearity Drift 
Temperature Range 
Power 
Package 



FUNCTIONAL DIAGRAM 



12 Bits 

Oto +5V. Oto +10V 
±2.5V. ±5V, ±10V 
Parallel. Serial/HL 
CBIN/COBIN 

±0.012% F.S.R. (maximum) 
8.8/iSec, lOfiSec (maximum) 
15ppm/°C (maximum) 
2ppm/°C (maximum) 
— 55°C to +125°C 
±15V, +5V/1.2W (maximum) 
32-pln DIP 



SB MSB MSB 
1 2 3 4 5 6 7 8 910111213 
poor 



ANAL GND 
DIG GND 



■HSVe 
-16Ve 



COMP CLOCK 



1 



i27i24{,25 ^23 
GAIN 10V 20V BIPOLAR 
ADJ RANGE OFFSET 



jO SHORT CYCLE 
TO START 



CLOCK 

RATE CONTROL 
CLOCK OUT 



-O BUFFER OUT 
2c BUFFER IN 



COMPARATOR IN 



ORDERING GUIDE 



MODEL 


RESOLUTION 


ACCURACY 


TEMP RANGE 


PROCESSING 


PRICE 


HS ADC85B 
HS ADC85C 


12 Bits 
12 Bits 


12 Bits 
12 Bits 


-56°Cto +125°C 
0°Cto +70°C 


MIL-STO-883B 
0.4% AQL* 


S205.00 
$134.00 
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14,15 and 16 

Latched 

DAC933M6 Series 



FEATURES 

• Up to 16-Bit (0.0008%) Linearity 

• Two-Ctiip Construction 

• Input Registers 

• 24-pin DIP, Metal Package 

• 2 and 4-Quadrant Multiplication 

• Single Supply Operation 

• Low Power 60mW 



SPECIFICATIONS 



Linearity 

s 




$69.00(1-9) 



FUNCTIONAL DIAGRAM 



Resolution 


16 Bits 


Coding 


BIN, OBIN 


Logic 


CMOS, TTL 


Reference Input 


to ±25V 


Output 


200mA/V,ep 


Linearity 




DAC9331-16-4 


±0.003% F.S.R. 


DAC9331-16-5 


±0.0015% F.S.R 


DAC9331-16-6 


±0.0008% F.S.R 


Settling Tinne 


2MSec 


Scale Factor Drift 


2ppnn/°C 


Temperature Range 


0°C to +70°C 


Power 


-i-15V/60mW 


Package 


24-pin DIP 



IT9 10 11 12 13 14 16 16 AMAGND 'ISV 

09090000 9 O 

4 3 | 2 r ?4 i 23 22 21 | 18 17| 



INPUT REGISTERS 



PRECISION 16 BIT 
RESISTOR NETWORK 
8. SWITCHES 



INPUT REGISTERS 




10 11 12 
060 
3 2 BIT 1 



ORDERING GUIDE 



MODEL 


I^LSOLUIION 


LINtARIIY 


TtMP RANGE 


PROCESSING 


PRICE (1-9) 


DAC9331 16-4 


16 Bits 


14 Bits 


0"C to + 


4% AQL' 


S 69.00 


DAC9331 16-5 


16 Bits 


16 Bits 


0"C to +70X 


0.4% AQL* 


S 109.00 


l)AC9331-16-6 


16 Bits 


16 Bits 


0"C to +70"C 


4% AQL" 


SI 69 00' 



■S99 00 (100's) 



Technical knockouts from the Contenders! 



Complete Buffered 
16 and 18 Bit BAC's 



DAC9377 377 Series 

FEATURES 

• True 16-Bit (0.0008%) Linearity 

• ^P Compatible 

• Connplete DAC 

• 24-pin DIP, Metal Package 

• Low Power 450mW 

SPECIFICATIONS 

Resolution 
Coding 
Logic 
Output 
Linearity 

DAC377-18 

DAC9337-16-6 

DAC9337-16-5 

DAC9337-16-4 

DAC9377-4D 
Settling Time 
Scale Factor Drift 
Temperature Range 
Power 
Package 




FUNCTIONAL DIAGRAM 



$89.00(1-9) 



DIGITAL INPUTS 



16 Bits, 18 Bits 
BIN, OBIN 
CMOS, TTL 
to -i-lOV, ±10V 

±0.0008% F.S.R. 
±0.0008% F.S.R. 
±0.0015% F.S.R. 
±0.003% F.S.R. 
±0.002% F.S.R. 
20MSec 
5ppm/°C 
0°C to -i-70°C 
-i-15V/450mW 
24-pin DIP (9377) 
28-pin DIP Metal (377) 



9 10 11 12 13 14 
23'j'2z'| 21*1 ;o| 19| 1 



INPUT REGISTER 



VOLTAGE REF 




OVOUT 



ORDERING GUIDE 



MODEL 


RESOLUTION 


LINEARITY 


TEMP RANGE 


PROCESSING 


PRICE (1-9) 


DAC9377-4D 


4 BCD 


±0.002% 


0°Cto +70°C 


0.4% AQL* 


S 99.00 


DAC9377-16-4 


16 Bits 


14 Bits 


0°Cto +70°C 


0.4% AQL* 


S 89.00 


DAC9377-16-5 


16 Bits 


16 6115 


0°Cto +70°C 


0.4% AQL* 


S 129.00 


DAC9377-16-6 


16 Bits 


16 Bits 


0°C to +70°C 


0.4% AQL* 


SI 99.00 


DAC377B-18 


18 Bits 


16 Bits 


-55°Cto +125''C 


MIL-STD-883B 


S395.00 


DAC377C-18 


18 Bits 


16 Bits 


0°C to +70°C 


0.4% AQL* 


S205.00 



Hybrid Systems 

W W CORPORATION 



22 Linnell Circle, Billerica, MA 01821 
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Monolithic 





HS 3140 Series 




$29.00 (lOO's) 



FEATURES 

• Monolithic CMOS Circuit 

• On-Chtp Resistors 

• Linearity ±0.003% 

• Monotonic Over Temperature 

• Latch-Up Protected 

• 20-pin DIP, Metal Package 

• Pin Compatible to DAC-HA 14B 

• Commercial and MIL-STD-883B Processing 

SPECIFICATIONS 



FUNCTIONAL DIAGRAM 



Resolution 

Coding 

Logic 

Reterence Input 

Output 

Linearity 

HS 3140-4 

HS 3140-3 
Settling Time 
Scale Factor Drift 
Temperature Range 

C-versions 

B-versions 
Power 
Package 



14 Bits 
BIN, OBIN 
CMOS. HL 

to ±25V 
200mA/V,ep 

±0.003% 
±0.006% 

1 .S^Sec 
2ppm/°C 

0°C to -t-70°C 
-55°C to -t-125°C 
-i-15V/@1mA 
20-pin DIP 




SWITCHES ARE 
SHOWN IN THE 
HIGH STATE 



•SIMPLIFIED CMOS SWITCH 



ORDERING GUIDE 



MODEL 


RESOLUTION 


UNEAraiY 


TEMP RANGE 


PROCESSING 


PRICE (1-9) 


HS3140C-3 


14 Bits 


13 Bits 


0°C to +70°C 


4% AQL* 


S 35.00' 


HS 3140C-4 


14 Bits 


T4 Bits 


0°C to + 70°C 


4%'AQL' 


S 39.00 


HS 3140B-3 


14 Bits 


13 Bits 


-55°C to +125°C 


MIL-STD-883B 


S 80 00 


HS 3140B 4 


14 Bits 


14 Bits 


-55°C to +125°C 


MIL-STD-883B 


SI 08 00 



'S29 00 (100 s) 



Technical knockouts from the Contendero! 



Monolitliic 
16-Bit MDAG 



HS 3160 




FEATURES 

• Monolithic CMOS Circuit 

• On-Chip Resistors 

• Linearity ±0.003% (14-Bits) 

• Monotonic Over Temperature 



$39.00(100's) 



• Latch-Up Protected 

• Small Size, 22 pin DIP 

• Commercial and 
MIL-STD-883B Processing 



FUNCTIONAL DIAGRAM 



SPECIFICATIONS 




Resolution 


16-Bits 


Coding 


BIN, OBIN 


Logic 


CMOS, TTL 


Reference Input 


to ±25V 


Output 


200mA/V REF 


Integral Linearity (Accuracy) , 


HS 3160-4 


±0.006% F.S.R. Max 


HS 3160-3 


±0.012% F.S.R. Max 


Differential Linearity 




HS 3160-4 


±0.006% F.S.R. Max 


HS 3160-3 


±0.012% F.S.R. Max 


Settling Time 


1 .SmScc 


Scale Factor Drift 


2ppm/°C 


Temperature Range 




C-versions 


0°C to -i-70°C 


B-versions 


-55°C to +125°C 


Power 


+ 15V@1mA 


Package 


22 pin DIP Ceramic 



GNDO- 
20 




~° 'out 2 



SWITCHES ARE 
SHOWN IN THE 
HIGH STATE 



R FEEDBACK 



'This schematic is simplified for clarity. 



ORDERING GUIDE 



MODEL 


RESOLUTION 


LINEARITY 


TEMP RANGE 


PROCESSING 


PRICE (1-9) 


HS3160C-3 
HS 3160C-4 
HS3160B-3 
HS3160B-4 


16 Bits 
16 Bits 
16 Bits 
16 Bits 


13 Bits 

14 Bits' 

13 Bits 

14 Bits' 


0°Cto +70°C 
0°C to -h70°C 
-55°C to -i-125°C 
-55°C to +125°C 


0,4% AQL* 
0.4% AQL* 
MIL-STD-883B 
MIL-STD-883B 


S 45.00' 
$,.49.00 
$ 90.00 
S119.00 



'Integral Linearity (Accurocy); 0.006% F.S.R. Max 
Differential Linearity: 0.006% F.S.R. Max . 



'$39.00 (lOG's) 



Ml iKrirl Ql IcI^AmC UnneW Circle, Billerica, MA 01821 

nyOlKJ i^ljbWnO (617)667-8700, TWX 710-347-1575 
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Double Buffeied 
12-Bit MDAC 

HS 3120 Series 



FEATURES 

• Monolithic Construction 

• 12-Bit Resolution 

• Linearity 0.01% 

• ^iP Compatible 

• 4-Quadrant Multiplication 

• Latcti-Up Protected 

SPECIFICATIONS 



Resolution 

Coding 

Logic 

Reterence Input 

Output 

Linearity 

HS 3120-0 

HS 3120-2 
Settling Time 
Scale Factor Drift 
Temperature Range 

C-versions 

B-versions 
Power 
Package 



12 Bits 
BIN. OBIN 
CMOS, TTL 
to ±25V 
200mA/V,jp 

±0.05% 
±0.01%> 
I^Sec 
2ppm/°C 

0°C to -i-70°C 
-55°C to -1-125^ 
-^15V/@2.5mA 
28-pin DIP 




$29.00(1-9) 



FUNCTIONAL DIAGRAM 



ct O- 
2 

HBE 0-= 
MBEO^ 

LOACO-^ 



IIZ J <l D O / D ^ lull Dill 

loj' 111 "I '^I '^I '^I '^I ''I '"I '^I 



JNPUT l_| INPUT l_l 1^" 

REGISTER [| ■ REGISTER | ~ ] REG 



DAC REGISTE 



12 BIT MDAC 



F F Y 




ORDERING GUIDE 



MODEL 


RESOLUTION 


UNEARITY 


TEMP f^ANGE 


PROCESSING 


PRICE (1-9) 


HS3120C-0 


12 Bits 


10 Bits 


0°Cto +70°C 


0.4% AQL* 


329.00 


HS3120C-2 


12 Bits 


12 Bits 


0°Cto +70°C 


0.4% AQL" 


S36.00 


HS3120E-0 


12 Bits 


10 Bits 


-25°C to +85°C 


0".4% AQL- 


S33.00 


HS3120E-2 


12 Bits 


12 Bits 


-25''C to +85 °C 


0.4% AQL* 


$42.00 


HS3120B-0 


12 Bits 


10 Bits 


-55°Cto +125°C 


MIL-STI>883B 


S72.00 


HS3120B-2 


12 Bits 


12 Bits 


-55°Cto +125°C 


MIL-STD-883B 


382.00 



Technical knockouts from the Contenders! 



Industry StandanI DAC 80 



FEATURES 

• 12-Bit Resolution 

• Fast Output Settling 

• ±y2 LSB Linearity 

SPECIFICATIONS 

Resolution 
Coding 
Logic 
Output 

Current 

Voltage 
Total Error 

Unipolar 

Bipolar 
Settling Time 

Power 

Temperature Range 
Package 

ORDERING GUIDE 



• Voltage or Current Output 

• TTL and CMOS Compatible 

• Wide Operating Supply Range 



12 Bits 

CBIN, COBIN 
CMOS, TTL 

±1mA. to -2mA 

±2.5V, ±5V. ±10V, to +5V 

±0.08% F.S.R. 
±0.06% F.S.R. 
300nSec (-1) 
3MSec (-V) 
± 15V/750mW 
0°C to +70°C 
24-pin DIP 




$15.95 ANY QTY. 



FUNCTIONAL DIAGRAM 



MODEL 


DESCRIPTION 


PROCESSING 


PRICE (1 up) 


HS DAC80-CBI-I 


Current Output 


0.4% AQL' 


315.95 


HS DAC80-CBIV 


Voltage Output 


0.4% AQL* 


316.95 



BIT 1 

(MSB I 



BIT 12 

(LSB) 



10 11 12 



CURRENT SWITCHES 
AND 

12 BIT RESISTOR LADDER NETWORK 



16 20 18 
6 O 




HS DAC80-CBI-V 



UllKri^ QllclAmC 22 Unnell Circle, Billerica, ma 01821 

niJOllO ^IJSwmb (617)667-8700, TWX 710-347-1575 
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Complete /uP Compatible 
IZBltDAC 

DAC338, HS 9338 Series 




FEATURES 

• mP bus Compatible 

• to + 10V, to +5V. ±10V. ±5V Output Ranges 

• Binary Coding 

• Linearity ±0.01% 

• 2.5HSec Settling Time 



$39.00(1-9) 



FUNCTIONAL DIAGRAM 



B SPECIFICATIONS 

>, Resolution 

CO Coding 

73 Logic 

*v. Output 

■P Linearity 

^ :? 

-2 

Settling Time 
Scale Factor Drift 
Temperature Range 
Power 
Package 



12 Bits 
BIN, OBIN 
CMOS. HL 

to +10V, ±10V, ±5V 

±0.05% F.S.R. 
±0.02% F.S.R. 
±0.01% F.S.R. 
20MSec 
15ppm/°C 
0°Cto +70°C 
+ 15V/450mW 
28-pin DIP 



DATA INPUTS 



— 2 
HBE O— 
MBE 
LBEoi 
LDAC cA- 



'i'n'i'ls'j'ig'j' 20'j>2l'j'22|239 24'j'25'i'?6'j'27'j' I2' 




□ AC REGISTE 



12 BIT MDAC 



REFERENCE 



*5V -15V t15V GND 




ORDERING GUIDE 



MODEL 


RESOLUTION 


LINEARITY 


TEMP RANGE 


PROCESSING 


PRICE (1-9) 


DAC338B-12-0 


12 Bits 


10 Bits 


-55°Cto + ^25°C 


MIL-STD-883B 


S118.00 


DAC338B-12-1 


12 Bits 


1 1 Bits 


-55°Cto + ^25°C 


MIL-STD-883B 


SI 26.00 


DAC338B-12-2 


12 Bits 


12 Bits 


-55°Cto -i-125°C 


MIL-STD-883B 


$137.00 


HS 9338-0 


12 Bits 


10 Bits 


0°Cto -t-70°C 


0.4% AQL- 


S 39.00 


HS 9338-1 


12 Bits 


1 1 Bits 


0°Cto -t-70°C 


0.4% AQL* 


S 44.00 


HS 9338-2 


12 Bits 


12 Bits 


0°Cto •f70°C 


0.4% AQL' 


S 49.00 



Technical knockouts from the Contenders! 



Complete Buffered 12-Bit BAC's 



HS 3860 Series 



SPECIFICATIONS 




Resolution 


12 Bits 


Coding 


CBIN. COBIN 


Logic 


CMOS, m 


Output 


Oto -h10V. ±5V, ±10V 


Linearity Error 




0°C to +70°C 


±Va LSB (typical) 




tVi LSB (maximum) 


-55°C to +125''C 


±V2 LSB (maximum) 


Monotonicity 


Guaranteed Over Temp. 


Full Scale Absolute Error 


+ 25°C 


±0.05% F.S.R. (typical) 




±0.1% F.S.R. (maximum) 


-55°Cto +125°C 


±0.15% F.S.R. (typical) 


(B-version) 


±0.3% F.S.R. (maximum) 


Zero Error 




+ 25°C 


±0.025% F.S.R. (typical) 




±0.05% F.S.R. (maximum) 


-55°C to 125°C 


±0.05% F.S.R. (typical) 


(B-version) 


±0.1% F.S.R. (maximum) 


Gain Error 


±0.1% 


Gain Drift 


±10ppm/°C 


Settling Time 


3/iSecL- 


Temperature Range 




C-version 


Q°Cto +^70°C 


B-version 


-55°C to -i-125°C 


Power 


±15V, +5V/1000mW 


Package 


24-pin DIP, Ceramic 



FEATURES 

• ±V2 LSB Linearity (maximum) 

• ±0.3% Absolute Accuracy Over Temperature 

• 3f^Sec Settling Time 

• MIL-STD-883B Processing 

• Superior Replacement for MN3860 

FUNCTIONAL DIAGRAM 




$148.00(1-9) 



BEGtSTE.RQl9 



INPUT REGISTERS 



12 SIT NETWORK & SWITCHES 




REF GAIN 



ORDERING GUIDE 



MODEL 


RESOLUTION 


UNEARITY 


TEMP RANGE 


PROCESSING 


PRICE (1-9) 


HS 3860B 


12 Bits 


12 Bits 


-55°Cto +125''C 


MIL-STD-883B 


S225.00 


HS3860C 


12 Bits 


12 Bits 


0°C.to +70°C 


0.4% AQL* 


S140.00 



Hybrid Systems 

W WCORPORATiON 



22 Linnell Circle, Billerica, MA 01821 
[617)667-8700, TWX 710-347-1575 
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DAC's, ADC's, Mux's & Switches 



MICRO 
POWER 

SYSTEMSl 



Note: See other MPS parts in Linear and Military Sections. 



Analog Multiplexers 

□ Second source to Analog Devices, 
Harris and Siliconix 

□ Low leakage; dielectric isolation 

□ 25 volt over-voltage protection 

□ Low ON resistance 



Model 



Ron (max, 
full temp) 



Access 
Time 



Off Output 
Leakage 



Replaces 







ohm 


nsec 


(max, full temp) 


MP7501 


8 Channel 


375 


800 


250 nA 


AD7501 


MP7502 


4 Channel Diff. 


375 


800 


125 nA 


AD7502 


MP7503 


8 Channel 

(Inv. Enable) 
16 Channel 


375 


800 


250 nA 


AD7503 


MP7506 


500 


800 


500 nA 


AD7506 
DG506 


MP7507 


8 Channel Diff. 


500 


800 


250 nA 


AD7507 
DG507 


MP7508DI 


8 Channel 


350 


500 


500 nA 


HI508A 
DG508 


MP7509Dr 


4 Channel Diff. 


350 


500 


500 nA 


HI509A 
DG509 



^(typ, 25°C) 



Analog-to-Digital Converters 

□ Second source to Analog Devices 

□ Bright display digital panel meter 

□ Microprocessor compatible 





Model 


Type CMOS 


Resolution Accuracy Replaces 



MP7138 3V2 Digit Panel Meter 


100 mV 


±.05% 








full temp) 


full temp) (typ, 25°C) 




MP7550 


Quadslope, 2's Complement 


13 Bit 


±1 L.S.B. 


AD7550 


MP200DI 


Dual.SPST 


500 nA 


100 ohm 


240 nsec 


DG200 


,MP7570 


Successive Approximation 


10 Bit 


±.05% 


AD7570 












HI 200 


MP7574 


Successive Approximation 


8 Bit 


±.75 L.S.B. 


AD7574 


MP201DI 


Quad.SPST 


500 nA 


125 ohm 


185 nsec 


DG201 
HI201 

AD7510DI 


MP7581 


8 Channel, 8 Bit 


8 Bit 


± .5 L.S.B. 


AD7581 


MP7510DI 


Quad, SPST 


500, nA 


175 ohm 


180 nsec 












MP7511DI 


Quad, SPST 


500 nA 


175 ohm 


180 nsec 


AD7511DI 












MP7512DI 


Dual, SPOT 


500 nA 


1 75 ohm 


180 nsec 


AD7512DI 



Dielectrically isolated multiplexers and switches 
are indicated by "DI" suffix. 



Digital-to Analog Converters 

□ Second source to Analog Devices and PMI 

□ Improved temperature drift characteristics 

□ Superior stability— no laser trimming 

□ .5ppm gain tempco for MP7621 



Model 



Type 



Resolution Accuracy Replaces 



MP370 


CMOS, High Resolution 


18 Bit 


±.0008% 


DAC-370-18 


MP377-18 


CMOS, Buffered 


18 Bit 


±.0008% 


DAC-377-18 


MP562 


Bipolar, Low Power 


12 Bit 


±.006% 


AD562 


MP3140 


CMOS, Multiplying 


14 Bit 


±.006% 


HS3140 


MP5520 


CMOS and Bipolar 


6 Bit 


±.2% 


DAC01 


MP5560 


Bipolar, Low Noise 


10 Bit 


±.05% 


DAC100 


MP7520 


CMOS, Multiplying 


10 Bit 


±.05% 


AD7520 


MP7521 


CMOS, Multiplying 


12 Bit 


±.05% 


AD7521 


MP7522 


CMOS, ijP Compatible 


10 Bit 


±.05% 


AD7522 


MP7523 


CMOS, Multiplying 


8 Bit 


+ .05% 


AD7523 


MP7524 


CMOS./iP Compatible 


8 Bit 


±.05% 


AD7524 


MP7530 


CMOS, Multiplying 


10 Bit 


±.05% 


AD7530 


MP7531 


CMOS, Multiplying 


12 Bit 


±.05% 


AD7531 


MP7533 


CMOS, Multiplying 


10 Bit 


±.05% 


AD7533 


MP7541 


CMOS, Multiplying 


12 Bit 


±.012% 


AD7541 


MP7614 


CMOS, Multiplying 


14 Bit 


±.012% 


AD7546 


MP7616 


CMOS, Multiplying 


16 Bit 


±.006% 


AD7546 


MP7621 


CMOS, Untrimmed 


12 Bit 


±.012% 


AD7541 


MP7622 


CMOS, Multiplying 


12 Bit 


±.012% 


HS3120 


MP7623 


CMOS, Multiplying 


12 Bit 


±.012% 


AD7541 


MP9331 


CMOS, High Resolution 


16 Bit 


±.0008% 


DAC-9331-16 


MP9377-16 


CMOS, Buffered 


16 Bit 


±.0008% 


DAC-9377-16 



Analog Switches 

□ Second source to Analog Devices, 
Harris and Siliconix 

□ Low ON resistance 



Model 



Off Output Ron Switch 
Type Leakage (max, (nnax, ON Time 



Replaces 



All Micro Power System's IC's are available with 883 B 
processing, in dice form, or to customer's specifications. 
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Specifications andL 
Applications Information 



FLOPPY DISK READ AMPLIFIER 

The MC3470 is a monolithic READ Amplifier System for obtaining 
digital information from floppy disk storage. It is designed to accept 
the differential ac signal produced by the magnetic head and pro- 
duce a digital output pulse that corresponds to each peak of the input 
signal. The gain stage amplifies the input waveform and applies it 
to an external filter network, enabling the active differentiator and 
time domain filter to produce the desired output. 

• Combines All the Active Circuitry To Perform the Floppy Disk Read 

Amplifier Function in One Circuit 

• Guaranteed Maximum Peak Shift of 2.0% — MC3470A 

• Improved (Positive) Gain Jq and Tolerance 

• Improved Input Common Mode 



TYPICAL APPLICATION 



Filter Network 



Active 
Differentiator 
Components 



5 V Digi^a' 
Output 



Magnetic i 
Head, 




Lil H LiJ LiJ LiJ H 

UT 5 V 



Analog Inputs 



Gain Select 



5 V 



Mono #1 



Mono #2 



FLOPPY DISK SUPPORT 

MC3470P 
MC3470AP 



FLOPPY DISK 
READ AMPLIFIER SYSTEM 



SILICON MONOLITHIC 
INTEGRATED CIRCUIT 




P SUFFIX 
PLASTIC PACKAGE 
CASE 701-01 



Amplifier 
Inputs 



Offset 
Decoupling 



One-Shot 
Components 



One-Shot 
Components 



Amplifier 
Outputs 



1 Active 
Differentiator 
Inputs 



Li 

1j] Vc 



Differentiator 
Components 



Output 



) MOTOROLA INC.. 1982 
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Specifications and 
Applications Information 



FLOPPY DISK WRITE CONTROLLER 

The MC3469 and MC3471 are monolithic WRITE Current Control- 
lers designed to provide the entire interface between floppy disk heads 
and the head control and write data signals for straddle-erase or tunnel- 
erase heads. 

Provisions are made for selecting a range of accurately controlled 
write currents and for head selection during both read and write op- 
eration. Additionally, provisions are included for externally adjusting 
degauss period and inner/outer trace compensation. 

The MC3471 provides the erase delay and inhibit functions required 
to interface with tunnel-erase heads. 

• Head Selection — Current Steering Through Write Head and Erase 
Coil in Write Mode 

o Provides High Impedance (Read Data Enable) during Read Mode 

• Head Current (Write) Guaranteed Using Laser Trimmed Internal 
Resistor (3.0 mA using Rgxt = 1 kO) 

• IRW Select Input Provides for Inner/Outer Track Compensation 

• Degauss Period Externally Adjustable 

• Specified with ±10% Logic Supply and Head Supply (Vge) ^rom 
10.8 V to 26.4 V 

• Minimizes External Components 

• MC3471 Provides On-Chip Adjustable Erase Delays 



MC3469 
BLOCK DIAGRAM 



R/W1 R/W2 
Q 

6 



Toggle 
Select 



IRWS 



Current 
Select 



Vref 



-O WG 



Select 
Enable 



13 ^ 
^ E0 



1 1 



14 



16 



El 



CT0 



CT1 



2 
ref 



HS 



WD O- 



FLOPPY DISK SUPPORT 

MC3469P 
MC3471P 



FLOPPY DISK 
WRITE CONTROLLERS 

SILICON MONOLITHIC 
INTEGRATED CIRCUIT 





MC3469 only 








innf PLASTIC PACKAGE 




•J ^ CASE 648 








Sfff? rr 








U 11 " PLASTIC PACKAGE 


CASE 738 







MC3471 
BLOCK DIAGRAM 



R/W1 R/W2 
O 



Toggle 
Select 



IRWS O- 



Current 
Select 



Erase 
Delays 



Vref 'ref WG 

© MOTOROLA INC., 1 982 



12 



-O D1 



11 



-O D2 



Select 
Enable 



kl3 



»-E0 



18 



20 



10 



CTO 



CT1 



Inhibit 



HS 



DS9577 
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OCTAL THREE-STATE BUFFER/LATCH 

This series of devices combines four features usually found 
desirable in bus-oriented systems: 1) High impedance logic inputs 
insure that these devices do not seriously load the 
bus; 2) Three-state logic configuration allows buffers not being 
utilized to be effectively removed from the bus; 3) Schottky 
technology allows for high-speed operation; 4) 48 mA drive 
capability. 

• Inverting and Non-inverting Options of Data 

• SN74S373 Function Pinouts 

• Eight Transparent Latches/Buffers in a Single Package 

• Full Parallel-Access for Loading and Reloading 

• Buffered Control Inputs 

• All inputs Have Hysteresis to Improve Noise Rejection 

• High Speed - 8.0 ns (Typ) 

• Three-State Logic Configuration 

• Single -t-5 V Power Supply Requirement 

• Compatible with 74S Logic or M6800 Microprocessor Systems 

• High Impedance PNP Inputs Assure Minimal Loading of the Bus 



MICROPROCESSOR BUS EXTENDER APPLICATION 

(Clock) 
Gnd +5 V 01 02 
P 



X 



m 



M6800 
MPU 



MC6882A/MC3482A 
MC6882B/MC3482B 
Octal 
Buffer/Latch 



Address 

and 
Control 

Bus 



MC6880A/MC8T26A 
Bus Extender 



MC6830 
ROMs 



MC6810 
RAMs 



MC6820 
PIAs 



MC6850 
ACIAs 



To DAA 



MC6860 
Modem 



Data 
Bus 



MC3482A/MC6882A 
MC3482B/MC6882B 

This device may be ordered under 
either of the above type numbers. 



OCTAL THREE-STATE 
BUFFER/LATCH 




L SUFFIX 
CASE 732 



INPUT EQUIVALENT 
CIRCUIT 



OUTPUT EQUIVALENT 
CIRCUIT 




ORDERING INFORMATION 

(Temperature Range for the following 
devices = to ■^75°C.I 



Device 


Alternate 


Package 


MC6882AL 


MC3482AL 


Ceramic DIP 


MC6882BL 


MC3482BL 


Ceramic DIP 



©MOTOROLA INC., 1979 
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(g) 



MOTOROLA 



MOTOROLA BROADLINE 



BUS STANDARD LINE DRIVERS 
& RECEIVERS 



STANDARD 


INTRODUCED 


1982 INTRODUCTION 


1983 INTRODUCTION 


RS232C 


MC1488 DR 

ftA/^i AQd Dcr* 

Mu 1 4oa ncL 






RS422 


MC3486 REC 
MC3487 DR 
AM26LS31 DR 


AM26LS32 REC 




RS423 


MC3487 DR 


;nA9636A(MC3488A) 




RS-aaa 
(PARTY LINE) 




SN75172 REC 
SN75174 REC 


SN75173 DR 
SN75175 DR 
SN75176-8 


IEEE 488-1 978 


MC3440-43A 
MC3446A 
MC3448A 
MC3447 






IBM GA-22-6974-3 


MC3481 
MC3485 
MC75125-9 







o 

ZJ 

•a 
c 
o 
o 

E 

(D 
CO 

i3 

o 
1— 

o 

• 

o 



PERIPHERAL DRIVERS 



PART 






INPUT 


NUMBER 




DESCRIPTION 


COMPATIBILITY 


MC1411P(ULN2001A) 


-> 


Seven Element 


General 


MC1412P(ULN2002A) 




>- Darlington 

Array (0.5 A Max) 


PMOS 


MC1413P(ULN2003A) 




TTL/CMOS 


MC1416P(ULN2004A) 




NMOS 


MC1472U/P1 




Dual Positive NAND 


HI Z(l) 


ULN2801A 






General 


ULN2802A 




^ Octal Darlington 


PMOS 


ULN2803A 




Array (0.5 A Max) 


TTL/CMOS 


ULN2804A 






CMOS/PMOS 


ULN2068B 


Quad 1 .5 A Darlington{2) 


TTL/CMOS/DTL 


ULN2074B 


Quad 1 .5 A Darlingtonl^) 


General 



(1 ) PNP Bufferer for TTL/MOS Compatibility 

(2) Open Collector — Diode Clamped 

(3) Open Collector — Open Emitter 



© IC MASTER 1983 



2753 



^ MOTOROLA 

SEMICONDUCTORS 

P.O. BOX 20912 • PHOENIX, ARIZONA 85036 



MICROPROCESSOR/COMPUTER 
INTERFACE 
MC3481 
MC3485 



QUAD SINGLE-ENDED LINE DRIVER 

The MC3481 and MC3485 are quad single-ended line drivers 
specifically designed to meet the IBM 360/370 I/O specification 
(GA22-6974-3). 

Output levels are guaranteed over the full range of output load 
and fault conditions. Compliance with the IBM requirements for 
fault protection, flagging, and power up/power down protection for 
the bus make this an ideal line driver for party line operations. 

• Separate Enable and Fault Flags — MC3481 

• Common Enable and Fault Flag — MC3485 

• Power Up/Down Does Not Disturb Bus 

• Schottky Circuitry for High-Speed — PNP Inputs 

• Internal Bootstraps for Faster Rise Times 

• Driver Output Current Foldback Protection 



• MC3485 has LS Totem Pole Driver Output 



IBM 360/370 
QUAD LINE DRIVER 

SILICON MONOLITHIC 
INTEGRATED CIRCUIT 





L SUFFIX 




CERAMIC PACKAGE 




CASE 620 


P SUFFIX 




PLASTIC PACKAGE 




CASE 648 





MC3481 
DUAL ENABLE 
INDIVIDUAL FAULT FLAG 



MC3485 
COMMON ENABLE 
COMMON FAULT FLAG 



Driver Output A p~ 
Fault Flag A 
Input A 
Enable AB [£_ 



Input B 

Fault Flag B [^-<h 

Driver Output B |^ T [_ 

Gnd [T 





Driver Output D 
T] Fault Flag D 



T] Input D 
T] Enable CD 
T] Input C 



p[>o — jj Fault Flag C 
__1 ^ ^ Driver Output C 




i]vcc 

"7] Driver Output D 
Driver Output D 
T] Input D 



Fault Flag 
(Open Collector) 



~T] Input C 
T] Driver Output C 
"■T] Driver Output C 



SUPPORTING IBM 360/370 LINE RECEIVERS 



Device 
Number 


No. of 
Channels 


Input 
Resistance 

Min/Max 


l|H(R) 

@V,H = 3.11 V 
mA lyiax 


*PLH 

@Cl=50 pF 
ns Max 


MC751 25/751 27 


Seven 


7.4/20 


0.42 


25 


MC751 28/751 29 


Eight 


7.4/20 


0.42 


25 
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BIDIRECTIONAL INSTRUMENTATION 
BUS (GPIB) TRANSCEIVER 

This bidirectional bus transceiver is intended as the interface 
between TTL or MOS logic and the IEEE Standard Instrunnentation 
Bus (488-1978, often referred to as GPIB). The required bus termi- 
nation is internally provided. 

Low power consumption has been achieved by trading a minimum 
of speed for low current drain on non-critical channels. A fast 
channel is provided for critical ATN and EOl paths. 

Each driver/receiver pair forms the complete interface between 
the bus and an instrument. Either the driver or the receiver of each 
channel is enabled by a Send/Receive input with the disabled output 
of the pair forced to a high impedance state. The receivers have 
input hysteresis to improve noise margin, and their input loading 
follows the bus standard specifications. 

• Low Power — Average Power Supply Current = 30 mA Listening 

75 mA Talking 

• Eight Driver/Receiver Pairs 

• Three-State Outputs 

• High Impedance Inputs 

• Receiver Hysteresis — 600 mV (Typ) 

• Fast Propagation Times — 15-20 ns (Typ) 

• TTL Compatible Receiver Outputs 

• Single -1-5 Volt Supply 

• Open Collector Driver Output with Terminations 

• Power Up/Power Down Protection (No Invalid 

Information Transmitted to Bus) 

• No Bus Loading When Power is Removed From Device 

• Required Termination Characteristics Provided 



MAXIMUM RATINGS (Ta = 25°C unless otherwise noted) 



Instrument 
A 

(With GPIB) 



Instrument 
B 

(With GPIB) 



TYPICAL MEASUREMENT 
SYSTEM APPLICATION 



Programmable 
Calculator 
(With GPIB) 



16 Lines Total 



GPIB 
INSTRUMENTATION 
BUS INTERFACE 
MC3447 



OCTAL BIDIRECTIONAL 
BUS TRANSCEIVER 
WITH 

TERMINATION NETWORKS 

SILICON MONOLITHIC 
INTEGRATED CIRCUIT 




L SUFFIX 

CERAMIC PACKAGE 
CASE 623 



P3 SUFFIX 

PLASTIC PACKAGE 
CASE 724 




Rating 


Symbol 


Value 


Unit 


Power Supply Voltage 


Vcc 


7.0 


Vdc 


Input Voltage 


V| 


5.5 


Vdc 


Driver Output Current 


'O(D) 


150 


mA 


Junction Temperature 


Tj 


150 


°C 


Operating Ambient Temperature Range 


Ta 


Oto +70 


°C 


Storage Temperature Range 


"•"stg 


-65 to +150 


°C 



PIN ASSIGNMENTS 




17 S/R (1-4) 



Logicf^J 



T O Bus — Indicates 



I 'Gnd 



r 



-O Bus 

Terminations 



'MOTOROLA INC., 1980 



© 



10 MASTER 1983 



2755 



^ MOTOROLA 

SEMICONDUCTORS 

P.O. BOX 20912 • PHOENIX, ARIZONA 85036 



TELEPHONE LINE FEED AND 2- TO 4-WIRE 
CONVERSION CIRCUIT 

. . . designed to replace the hybrid transformer circuit in Central 
Office, PABX and Subscriber carrier equipment, providing signal 
separation for two- wire differential to four-wire single-ended 
conversions and suppression of longitudinal signals at the two-wire 
input. It provides dc line current for powering the telset, operating 
from up to a 56 V supply 

• AH Key Parameters Externally Programmable 

• Current Sensing Outputs Monitor Status of Both Tip and 

Ring Leads 

• On-Hook Power Below 5.0 mW 

• Digital Hook Status Output 

• Power Down Input 

• Ground Fault Protection 

• Size and Weight Reduction Over Conventional Approaches 

• The sale of this product is licensed under patent No. 4,004,109. 

All royalties relatedtothispatentare included inthe unit price. 



IVIC3419 

IVIC3419A 

MC3419C 



SUBSCRIBER LOOP 
INTERFACE CIRCUIT 
(SLIC) 

BIPOLAR LASER-TRIMMED 
INTEGRATED CIRCUIT 




L SUFFIX 

CERAMIC PACKAGE 
CASE 726 



FUNCTIONAL BLOCK DIAGRAM 

? Vcc 




A1 Mirror 



A4 



Hook 
Status 
Control 
Circuit 



Bias 



Bias 



A2 Mirror 



A3 

X 



vee 



vag 



-oRSO 
-oTSO 



RX Rrx 



-oHSO 



-oHST 

-opdT 



Balance 
Network 



:Rtxi 



TX 



Analog Ground 
□ 



Receive Input 
□ 



RtX2 



Transmit 
Output 



RVTX 



Vqb 
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Advance Information 



COMPLETE 12-BIT 
HIGH-SPEED MONOLITHIC D/A CONVERTER 

The MC3412/3512 is a monolithic 12-bit resolution D/A con- 
verter. It contains a high stability bandgap reference capable of 
supplying 1.5 mA externally, trimmed to ±0.25% maximum error. 
Active laser trimming of thin film ladder network, reference, span, 
bipolar offset, and bandgap resistors at wafer level provide ac- 
curacy and linearity of better than ±V2 LSB. An innovative bit 
switching scheme provide fast settling time yet enables selection 
of CMOS or TIL thresholds. TIL threshold levels are retained 
over a wide Vcc range from 13.5 to 16.5 volts. Precision internal 
span resistors allow output voltage options of to 5.0 V, to 10 
V, ±2.5 V, ±5.0 V, and ± 10 V. 12-bit accuracy and a fast settling 
time of typically 200 ns (to ±V2 LSB) make this converter ideal 
for applications such as a fast A/D building block or display driver. 

o True 12-Bit Linearity: ±V2 LSB Max 

• Fast Settling Time: ±V2 LSB in 200 ns Typ 

• Fully Monotonic Over Temperature Range 

• High-Stability Bandgap Voltage Reference On Chip 

• Linearity Guaranteed Over Temperature 

• Low Power Consumption: 210 mW 

• Pinout Compatible with AD563 and AD565 

• Selectable Digital Thresholds 

• Internal Span Resistors for Generating Output Voltage 



BLOCK DIAGRAM 



v 



CMOS/TTL 
CC Threshold 
3Q 29 ..23 



Reference 
Out 
4 O- 



Reference 



10 Volt 
Reference 



24- 



MSB 







Current Switches 





R2R Ladder 



76Vee 



612 
Digital Com 



thjaLi&.a£lYance Information and specifications are subject to change without notice. 
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DATA CONVERSION 
MC3412 
MC3512 



LASER TRIMMED 
HIGH-SPEED 
12-BIT D/A CONVERTER 



SILICON MONOLITHIC 
INTEGRATED CIRCUIT 




L SUFFIX 

CERAMIC PACKAGE 
CASE 623 



PIN CONNECTIONS 



NO I 
CMOS/TTL , 
Threshold 

Vcc 

Ref Out I 
Ana Com [ 
Ref In 1 

Bipolar 
Offset 
DAC Out I 

10 V Span I 

20 V Span I 
Dig Com . 
(Gnd) 



24 
23 
22 
21 
20 



6 MC3412 19 

7 18 

8 17 

9 16 

10 15 

11 14 

12 13 



I Bit 1 (MSB) 
I Bit 2 
I Bit 3 
I Bit 4 
I Bit 5 
I Bit 6 
I Bit 7 
I Bit 8 
I Bit 9 
I Bit 10 
I Bit 1 1 
Bit 12 (LSB) 



ORDERING INFORMATION 



Device 


Temperature Range 


Package 


MC3412L 


0°Cto +70°C 


Ceramic DIP 


MC3512L 


-55°Cto +125°C 


Ceramic DIP 
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Advance Information 



MPU-BUS-COMPATIBLE 
8-BIT D-TO-A CONVERTER 

The MC6890 is a self-contained, bus-compatible, 8 bit {±0.19% 
accuracy) D-to-A converter system capable of interfacing directly 
with 8-bit microprocessors. 

Available in both commercial and military temperature ranges, this 
monolithic converter contains master/slave registers to prevent 
transparency to data transitions during active enable; a laser- 
trimmed, low-TC, 2.5 V precision bandgap reference; and high 
stability, laser-trimmed, thin-film resistors for both reference input 
and output span and bipolar offset control. 

A reset pin provides for overriding stored data and forcing lout 
to zero. 

• Direct Data Bus Linl< with All Popular TTL Level MPU's 

• ±1/2 LSB Nonlinearity Over Temperature 

• Fast Settling Time: 200 ns Typ 

• Internal 2.5-V Precision Laser-Trimmed Voltage Reference (May 

Also Be Used Externally) 



• Minimum Enable Pulse Width: 70 ns 



Fast Enable: 10 ns Maximum Data Hold Time 



Reset Pin to Override Data 

Output Voltage Ranges: +5, +10, +20, or ±2.5, ±5, ±10 Volts 

Low Power: 90 mW Typ 

+5 V and -5 V to -1 5 V Supplies 



OPERATION WITH AN MPU 



Clock, 
Control, 

and 
Address 

Bus 



Microprocessor 



Data Bus Reset 




Data 
Bus 



Decode 
Circuitry 



0-200 n 




D0-D7 
REFoUT Reset 



REFiN MC6890 



Reset 
Circuitry 



Enable 




DATA CONVERSION 

MC6890 



8-BIT 

MPU-BUS-COMPATIBLE 
DAC 



SILICON MONOLITHIC 
INTEGRATED CIRCUIT 




L SUFFIX 
CASE 732 



out 



PIN CONNECTIONS 




(LSB) DO \T 










vcc 


Dl (T 












D2 (T 










REFiN 


D3 (T 








Z] 


Analog Gnd 


D4 [7 










20 V Span 


D5 U 










10 V Span 


D6 \T 










'out 


(MSB) D7 u 










Bipolar 
Offset 


Reset ^ 










Enable 


Digital Gnd [^o 










Vee 















ORDERING INFORMATION 



Device 


Temperature Range 


Package 


MC6890L 


0° to +70° C 


Ceramic DIP 


McesgoAL 


-55° to+125oC 


Ceramic DIP 



This document contains information on a new product. Specifications and information herein 
are subject to change without notice. 
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ADDITIONAL D-A CONVERTERS 

General Purpose 



8-Bit 



A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 

T T T ? r ? T T ? T 



Device 
Number 


Error 
(%Max) 


Pd 

@ Vee = 

-5 V 
(mW Max) 


^Settling 
(ns Typ) 


lo 

(mA) 


Suffix 


Case 


6-Bit 


MCI 506* 
MCI 406 


±0.78 


120 


150 


1.9 to 2.1 


L 


632 



Current Switches 



nr 



I I I I i~ 



8-Bit 



Ladder Terminators 
and 

Trimming Networl(S 



''ref(+) 




DAC-08A 
DAC-08* 


±0.1 
±0.19 






2.984 to 
2.880 


Q 


620 


or 


DAC-08H 
DAC-08 E 
DAC-08C 


±0.1 
±0.19 
±0.39 


48 


85 


1.940 

to 
2.040 


P, Q 


648,620 


duct 


MC1508L8* 
MC1408L8 


±0.19 








L 


620 


con 


MC1408L7 
MC1408L6 


±0.39 
±0.78 


170 


300 


1.9 to 2.1 


L, P 


620, 648 


Semi 


MC3408 


±0.5 








L 


620 



10- Bit 



MC3510* 


±0.05 








L 


690 


MC3410 


220 


250 


3.8 to 4.2 






MC3410C 


±0.1 








L, P 


690, 648 



12-Bit 



o 
o 
o 



'ref(-) 



A0562SD* 

AD562AD# 

A0562KO 


±0.006 
±0.01 


210 


200 


1.6 to 2.4 


D 


716 


AD563TD* 
A0563SD* 
AD563KD 
AD563JD 


±0.006 
±0.01 


210 


200 


1.6 to 2.4 


D 


716 



"TA=-55to + 125°C #TA=-25to+85°C Devices without symbol: TA = 0to+70°C 
Bold Part Numbers Indicate New Products. 



D-A CONVERTERS — HIGH SPEED 



MCI 031 8 series — A high speed 8-bit D/A converter capable 
of data conversion rates in excess of 25 MHz. It is intended 
for applications in high speed instrumentation and commu- 
nication equipment, graphics displays, storage oscilloscopes, 
radar processing, and TV broadcast systems. The inputs are 
compatible with MECL 10,000 series logic, while the com- 
plementary current outputs have 51 mA full scale capability. 
Monotonic over the full temperature range, the outputs typ- 
ically settle in 10 ns. 

Ta = to 70X 

Packages: 

L Suffix — Case 620/690 



LSB BS [T 
87 [T 
86 [T 
85 [T 
84 [T 
83 [T 



82 



MS8 81 [T 



Te] Gnd 

111 W" 

23 lout 

Ti] NC 

TT] Comp 













Device 
Numk)er 


Error 
% Max 


Pd 

@ Vee = -5.2 V 
mW Max 


^Settling 
ns Typ 
(to Va LSB) 


lo & lo 
©Vfief = 10.56 V 
mA Typ 


MC10318CL6 


±0.78 


675 


10 


51 


MC10318CL7 


±0.39 


675 


10 


51 


MCI 031 8L 


±0.19 


675 


10 


51 


MC10318L9 


±0.10 


675 


10 


51 



Bold Part Numbers Indicate New Products. 
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Advance Information 



SEVEN-BIT PARALLEL 
HIGH SPEED A/D CONVERTER 
{WITH OVERRANGE) 

The MC10315L/MC10317L is a 7-bit high speed parallel A/D 
converter which employs ECL processing. The device consists of 128 
parallel latched comparators across a high quality input reference 
network. The 128 comparator outputs are then fed to a 128-to-7 
encoder and latched to the outputs which are ECL compatible. An over- 
range bit is provided to allow overrange sensing, or to facilitate the 
connection of an MC10315L and MC10317L in parallel to produce an 
8-bit A/D converter. The MC10315L and MC10317L are identical 
devices except for the method of overranging used, which simplifies the 
utilization of two 7-bit converters to produce an 8-bit conversion. (See 
ordering information and technical description.) 

Applications include video display and radar signal processing, high 
speed instrumentation, and TV broadcast video encoding. 

• 7-Bit Resolution/8-Bit Accuracy Plus Overrange 

• Direct Interconnection for 8-Bit Conversion 

• 15 MHz Sampling Rate 

• Wide Range of Input Voltage: ±2.0 Volts 

• Low Input Capacitance: <70 pF 

• 1 .2 Watt Power Dissipation 

• No Sample and Hold Required for Video Bandwidth Signals 

• Standard 24-Pin Package 



MC10315L/MC10317L DEVICE/APPLICATION CONFIGURATION 



(11) 
Ain 
O 



(5) Vrt O- 



(3) VRjac O- 



(6) Vrm O- 



(8) VRBac O- 



(7) Vrb O- 



(9) 
CLK 



(10,24) 

vcc 



1 




I 1 



I 
I 

128 
Latched 
Comp. 
I 
I 



I 

128 I 



tput 
Latches 



[AJ to rAj ou 

I I Encode K | 

h^W li i 

J I I I I I I 

r 



-O OVR (14) 



-O OVR (15) 



-O D6 (16) 

i 



! 

-O DO (22) 



Gnd2 
(1,13) 



Gndl 
(23) 



Vee 

(2,12) 



DATA CONVERSION 

MC10315L 
MC10317L 



This document contains information on a new product. Specifications and Information herein 

are subject to change without notice. © motorola inc.. 1982 



HIGH SPEED 
7-BIT ANALOG-TO-DIGITAL 
FLASH CONVERTER 

SILICON MONOLITHIC 
INTEGRATED CIRCUIT 




1 L SUFFIX 

CERAMIC PACKAGE 
CASE 623 



PIN DIAGRAM 



Gnd2" pT 




24] Vcc* 




vee-U 




23] Gndl 


VRjac |T 




22I DO (LSB) 


N.C. |T 




21] D1 


VrtR" 




20I D2 


Vrm 6 




"19) D3 


VrbIl 




"is] D4 


VRBac [T 




Tt] D5 


CLK [T 




le] D6 (MSB) 


Vcc* fio 




Is] OVR 


Ain til 




"14] OVR 


Vee*[i2 




"13] Gnd2* 



*VcC' Vee and Gnd2 are each available on two 
pins. Interconnections for the respective 
function are made on chip. To minimize l»R 
drops on chip and in the bonding wires, 
utilization of both pins for each function is 
recommended. 



ORDERING INFORMATION** 





Overrange Function 




Analog Input 


Logic Levels 


Device 


Condition 


OVR Bit 


D0-D6 Bits 


MC10315L 


Overranged 


High 


High 


MC10317L 


Overranged 


High 


Low 



** For information regarding an evaluation board, contact 
Linear Marketing. ADI-654R1 
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PRECISION CIRCUITS 
MC1400 MC1400A 
MCI 500 MC1500A 



Advance Information 



Tight-Tolerance, Low-Drift Voltage Reference Family 

The MC1400 series of ICs is a family of temperature-compen- 
sated voltage references for precision data conversion and in- 
strumentation applications. Advances in thin-film resistors, laser- 
trimming techniques, ion-implanted devices, and monolithic fab- 
rication techniques make this reference both temperature and 
time stable in applications demanding accuracy to the 12-bit level. 



PRECISION 
VOLTAGE REFERENCES 

2.5, 5.0, 6.25 and 10-VOLT 

LASER-TRIMMED SILICON 
MONOLITHIC 
INTEGRATED CIRCUIT 



Features 






• Four Different Output Voltages: 2.5, 5.0, 6.25, 10 V 


• Two-Terminal Operation: 


• Tight Absolute Accuracy: ±0.2% Maximum Initial 




Positive or Negative References 


Tolerance 




Floating References 


• Single-Component Output Trimming Without 


• 


Low Current Consumption: 1.0 mA Typical 


Degrading Temperature Coefficient 


• 


Very Low Temperature Coefficient 


o Wide Input Voltage Range: (Vout + 1.0V)=s Vin « 40 V 





Low Output Noise Voltage 


• Three-Terminal Operation: 


e 


Excellent Ripple Rejection: 87 dB Typical at 120 Hz 


Positive References That Can Source and Sink 


o 


Excellent Long Term Stability: 25 ppm/1000 Hrs 


Current 




Typical 



Device Selection Table 



Vout 
Volts 
Typ 


10 
mA 
Max 


AVout/AT 
ppm/°C 
Max 


Device 
Number 


Regline 
mV Max 


Regioad 
mV Max 


TA 

°C 


2.5 ± 5.0 mV 


±10 


25 


MC1400U2 


3.0 
(Note 1) 


10 
(Note 4) 


to + 70 


10 


MC1400AU2 


40 


MC1500U2 


-55 to +125 


10 


MC1500AU2 


2.5 ± 25 mV 


10 


40 


IVIC1403 


3.0/4.5 
(Note 2) 


10 
(Note 5) 


Oto +70 


25 


IVIC1403A 


55 


MCI 503 


-55 to +125 


25 


MC1503A 


5.0 ± 10 mV 


±10 


25 


MC1400U5 


4.0 
(Note 1) 


20 
(Note 4) 


to +70 


10 


MC1400AU5 


40 


MC1500U5 


-55 to +125 


10 


MC1500AU5 


5.0 ± 50 mV 


10 


40 


MC1404U5 


6.0 
(Note 3) 


10 
(Note 5) 


Oto +70 


25 


MC1404AU5 


55 


MC1504U5 


-55 to +125 


25 


MC1504AU5 


6.25 ± 10 mV 


±10 


25 


MC1400U6 


4.0 
(Note 1) 


20 
(Note 4) 


to +70 


10 


MC1400AU6 


40 


MC1500U6 


-55 to +125 


10 


MC1500AU6 


6.25 ± 60 mV 


10 


40 


MC1404U6 


6.0 
(Note 3) 


10 
(Note 5) 


Oto +70 


25 


MC1404AU6 


55 


MC1504U6 


-55 to +125 


25 


MC1504AU6 


10 ± 20 mV 


±10 


25 


MC1400U10 


4.0 
(Note 1) 


20 
(Note 4) 


to +70 


10 


MC1400AU10 


40 


MC1500U10 


-55 to +125 


10 


MC1500AU10 


10 ± 100 mV 


10 


40 


MC1404U10 


6.0 
(Note 3) 


10 
(Note 5) 


to +70 


25 


MC1404AU10 


55 


MC1504U10 


-55 to +125 


25 


MC1504AU10 



Notes: 

1. (Vout + IV) ^ Vin «40 V 

2. 4.5V:sVin« 15 V 
15V« Vin=e40V 

3. (Vout + 2.5 V) ^ Vin ^ 40 V 

4. -10 mA« IL« +10 mA 

5. mA « IL « 10 mA 
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DP8340 Serial Bi-Phase Transmitter/Encoder 
DP8341 Serial Bi-Phase Receiver/Decoder 

General Description 

The DP8340 generates a complete encoding of parallel 
data for high speed serial transmission which conforms 
to the protocol as defined by the IBM 3270 information 
display system standard. The DP8340 converts parallel 
input data into a serial data stream. Although the IBM 
standard covers bi-phase serial data transmission over a 
coax line, the DP8340 also adapts to general high speed 
serial data transmission over other than coax lines, at 
frequencies either higher or lower than the IBM standard. 

The DP8341 provides complete decoding of data for 
high speed serial data communications. In specific, the 
DP8341 recognizes serial data that conforms to the IBM 
3270 Information Display System Standard and converts 
it into ten (10) bits of parallel data. Although this stand- 
ard covers Bi-Phase serial data transmission over a 
coax line, this device easily adapts to generalized high 
speed serial data transmission on other than coax lines 
at frequencies either higher or lower than the IBM 3270 
standard. 

The DP8341 receiver and its complementary chip, the 
DP8340 transmitter, are designed to provide maximum 
flexibility in system designs. The separation of trans- 
mitter and receiver functions allows addition of more 
receivers at one end of the Bi-Phase line without the 
necessity of adding unused transmitters. This is advan- 
tageous specifically in control units where typically Bi- 
Phase data is multiplexed over many Bi-Phase lines and 
the number of receivers generally outnumber the number 
of transmitters. The separation of transmitter and re- 
ceiver function provides an additional advantage in flex- 
ibility of data bus organization. The data bus outputs of 
the receiver are TRI-STATE®, thus enabling the bus con- 
figuration to be organized as either a common transmit/ 
receive (bi-directional) bus or as separate transmit and 
receive busses for higher speed. 




1:1.1 PULSE 
TRANSFORMER 
FIG. 12 



Typical Application for IBM 3270 Interface 



DP8342 High Speed Serial Transmitter/Encoder 
DP8343 High Speed Serial Receiver/ Decoder 



General Description 



The DP8342 generates a complete encoding of parallel 
data for high speed serial transmission. It generates a 
five bit starting sequence, three bit code violation, fol- 
lowed by a syn bit and eight bit per byte of data plus a 
parity bit. A three-bit ending code signals the termination 
of the transmission. 

The DP8343 provides complete decoding of data for 
high speed serial data communications. In specific, the 
DP8343 receiver recognizes Bi-Phase serial data sent 
from its complementary chip, the DP8342 transmitter, 
and converts it into eight (8) bits of parallel data. These 
devices are easily adapted to generalized high speed 
serial data transmission systems that operate at bit 
rates up to 3.5 MHz. 

The DP8342 and its complementary cliip, the DP8343 
(receiver/decoder) have been designed to provide maxi- 
mum flexibility in system designs. The separation of the 
transmitter/receiver functions provides convenient addi- 
tion of more receivers at one end of a bi-phase line with- 
out the need of unused transmitters. This is specifically 
advantageous in control units where typical bi-phase 
data is multiplexed over many bi-phase lines and the 
number of receivers generally exceeds the number of 
transmitters. 
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General Description 

The DP8350 Series of CRT Controllers are single-chip 
bipolar (I^L technology) circuits in a 40-pin pacl<age. They 
are designed to be dedicated CRT display refresh cir- 
cuits. Three standard products are available, designated 
DP8350, DP8352, DP8353. Custom devices, however, are 
available in a broad range of mask programmable options. 

The CRT Controller (CRTC) provides an internal dot rate 
crystal controlled oscillator for ease of system design. 
For systems where a dot rate clock is already provided, 
an external clock may be inputted to the CRTC. In either 
case system synchronization Is made possible with the 
use of the buffered Dot Rate Clock Output. 

The DP8350 Series has 11 character generation related 
timing outputs. These outputs are compatible for sys- 
tems with or without line buffers, using character ROMs, 
or DM86S64-type latch/ROM/shift register circuits. 

12 bits (4k) of bidirectional TRI-STATE® character mem- 
ory addresses are provided by the CRTC for direct inter- 
face to character memory. 

Three on-chip registers provide for external loading of the 
row starting address, cursor address, and top-of-page 
address. 

A complete set of video outputs is available including 
cursor enable, vertical blanking, horizontal sync, and 
vertical sync. 

The DP8350 Series CRTC provides for a wide range of 
programmablllity using internal mask programmable 
ROMs: 

TRI-STATE is a registered trademarl< of National Semiconductor Corp. 



• Character Field (both number of dots/character and 
number of scan lines/character) 

• Characters per Row 

• Character Rows per Video Frame 

• Format of Video Outputs 

The CRTC also provides system sync and program inputs 
Including Refresh Control, Reset, and Address Mode. 

Features 



Internal crystal controlled dot rate oscillator 

External dot rate clock input 

Buffered dot rate clock output 

Timing pulses for character generation 

Character memory address outputs (12 bits) 

Internal cursor address register 

Internal row starting address register 

Internal top-of-page address register (for scrolling) 

Programmable horizontal and vertical sync outputs 

Programmable cursor enable output 

Programmable vertical blanking output 

2 programmable refresh rates, pin selectable 

Programmable characters/row (128 max.) 

Progammable character field size (up to 16 dots x 16 

scan line field size) 

Programmable scan lines/frame (512 max.) 

Programmable character rows/frame 

Single -t-5V power supply 

Inputs and outputs TTL compatible 

Direct interface with DM86S64 character generator 

Ease of system design/application 
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Connection Diagrarh 
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DP8400 — E^C^ Expandable Error Checker and Corrector 



General Description 



The DP8400 Expandable Error Checker and Corrector 
(E^C^) aids system reliability and integrity by detecting er- 
rors in memory data and correcting single or double-bit er- 
rors. The E^C^ data I/O port sits across the processor- 
memory data bus as shown, and the check bit I/O port con- 
nects to the memory check bits. Error flags are provided, 
and a syndrome I/O port is available. Fabricated using 
high speed Schottky technology in a 48-pin dual-in-line 
package, the DP8400 has been designed such that its in- 
ternal delay times are minimal, maintaining maximum 
memory performance. 



DATA BUS 



16/32/4B/64 
7^ 



PROCESSOR I 




I MEMORY 



ERROR FLAGS 



For a 16-bit word, the DP8400 monitors data between the 
processor and memory, with its 16-bit bidirectional data 
bus connected to the memory data bus. The DP8400 uses 
an encoding matrix to generate 6 check bits from the 16 
bits of data. In a WRITE cycle, the data word and the cor- 
responding check bits are written into memory. When the 
same location of memory is subsequently read, the E^C^ 
generates 6 new check bits from the memory data and 
compares them with the 6 check bits read from memory to 
create 6 syndrome bits. If there is a difference (causing 
some syndrome bits to go high), then that memory loca- 
tion contains an error and the DP8400 indicates the type of 
error with 3 error flags, fi the error is a single-bit error, the 
DP8400 will automatically correct it. 

The DP8400 is easily expandable to other data configura- 
tions. For a 32-bit data bus with 7 check bits, two DP8400s 
can be used in cascade with no other ICs. Three DP8400S 
can be used for 48 bits, and four DP8400s for 64 data bits, 
both with 8 check bits. In all these configurations, single 
and double-error detection and single-error correction are 
easy to implement. 

When the memory is more unreliable, or better system in- 
tegrity is preferred, then in any of these configurations, 
double-error correction can be performed. One approach 
requires a further memory WRITE-READ cycle using com- 
plemented data and check bits from the DP8400. If at least 
one of the two errors is a hard error, the DP8400 will correct 
both errors. This implementation requires no more 
memory check bits or DP8400s than the single-error cor- 
rect configurations. 



The DP8400 has a separate syndrome I/O bus which can 
be used for error logging or error management. In addition, 
the DP8400 can be used in BYTE-WRITE applications (for 
up to 72 data bits) because it has separate byte controls 
for the data buffers. In 16 or 32-bit systems, the DP8400 will 
generate and check system byte parity, if required, for in- 
tegrity of the data supplied from or to the processor. There 
are three latch controls to enable latching of data in vari- 
ous modes and configurations. 



Operational Features 



Fast single and double-error detection 
Fast single-error correction 

Double-error correction after catastrophic failure with 

no additional ICs or check bits 

Functionally expandable to 100% double-error correct 

capability 

Functionally expandable to triple-error detect 
Directly expandable to 32 bits using 2 DP8400s only 
Directly expandable to 48 bits using 3 DP8400s only 
Directly expandable to 64 bits using 4 DP8400s only , 
Expandable to and beyond 64 bits in fast configuration 
with extra ICs 

3 error flags for complete error recording 
3 latch enable inputs for versatile control 
Byte parity generating and checking 
Separate byte controls for outputting data in BYTE- 
WRITE operatiop 

Separate syndrome I/O port accessible for error logging' 
and management 

On-chip input and output latches for data bus, check bit 
bus and syndrome bus 

Diagnostic capability for simulating check bits 
Memory check bit bus, syndrome bus, error flags and in- 
ternally generated syndromes available on the data bus 
Self-test of E^C^ on the memory card under processor 
control 

Full diagnostic check of memory with the E^C^ 

Complete memory failure detectable 

Power-on clears data and syndrome input latches 



Timing Features 

16-BIT CONFIGURATION 

WRITE Time: 35 ns from data-in to check bits valid 
DETECT Time: 30 ns from data-in to Any Error (AE) flag set 
CORRECT Time: 65 ns from data-in to correct data out 
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DP8409 Multi-Mode Dynamic 

General Description 

Dynamic memory system designs which formerly 
required several support chips to drive the memory 
array can now be implemented with a single DP8409 
Multi-Mode Dynamic RAM Controller/Driver. The DP8409 
is capable of driving all 4 k, 16 k, and 64 k Dynamic RAMs 
(DRAMs) as well as all announced 256k DRAMs. Since 
the DP8409 is a one chip solution (including capacitive 
drivers), it minimizes propagation delay skews, the 
major performance disadvantage of multiple chip 
memory drive and control. 

The DP8409's 8 modes of operation offers a wide selec- 
tion of DRAM control capabilities. System access may 
be controlled externally or on-chip automatically; an on- 
chip refresh counter makes refreshing (either externally 
or automatically controlled) less complicated; and auto- 
matic memory initialization is both simple and fast. 

The DP8409 is a 48-pin, Dynamic RAM Controller-Driver 
with 9 multiplexed address outputs and control signals. 
It consists of two 9 bit address latches, a 9 bit refresh 
counter and control logic. All output drivers are capable 
of driving 500 pF loads with propagation delays of 20 ns. 
500pF is the typical capacitance of a line with 70 
Dynamic RAMs (DRAMs), including trace capacitance. 

The DP8409 has 3 mode pins MO, Ml and M2, where MO 
is in general REFRESH. These 3 pins allow 8 modes of 
operation, as shown in Table 1. The Inputs BO and B1 in 
the access modes (MO = 1), are bank select inputs which 
select one of the four RAS outputs. The 9 address out- 
puts can be selected from the Row Address Latch or the 
Column Address Latch, during normal access. During 
refresh, the on-chip 9 bit refresh counter can be enabled 
onto the address bus and in this mode all RAS outputs 
are selected. 

The DP8409 can drive up to 4 banks of DRAMs, either 
16 ks, 64 ks, or 256 ks, but totalling less than 70 for 
speed-drive capability reasons. Control signal outputs 
RAS, CAS and WE are provided with the same drive 
capability. Each RAS o utput drives one bank of DRAMs 
so that the f our RAS outputs are used to select the 
banks, while CAS, WE and the multiplexed addresses 
can be connected to all the banks of DRAMs. This 
leaves the non-selected banks in the standby mode 
(less than one tenth of operating power) with the data 
outp uts i n TRI-STATE®. Only the bank with its associ- 
ated RAS low will be written to or read from. 



Operational Features 

■ All DRAM drive functions on one chip — minimizes 
skew on outputs, maximizes AC performance 

■ Drives directly all16k, 64k and 256k DRAMS 

■ Capable of addressing 64k, 256k or 1M words 

■ Address propagation delays of 20ns at 500 pF 



ADVANCED INFORMATION 

JUNE 1981 



RAM Controller/Driver 



■ Column address valid on output bus 20ns after R/C 
goes low 

■ CAS goes low 12 ns after column addresses are valid 

■ WE goes low ISns after WIN goes low 

■ On-chip 9 bit refresh counter with selectable End of 
Count (127. 255, or 511) 

■ End of Count indicated by RF I/O pin, going low at 
127, 255 or 511 

■ Low Input on RF I/O resets 9 bit refresh counter 

■ CAS inhibited during refresh cycle 

■ Fall through latches on address inputs controlled 
by ADS 

■ TRI-STATE Outputs allow multi-controller 
addressing of the memory 

■ Control output signals go high impedance logic "1" 
when disabled 

■ Power up: counter reset, control signals high and 
address outputs TRI-STATE, and End of Count set 
to 127 

■ Pinout allows reversal of device in socket without 
part damage 

Mode Features 

■ 8 modes of operation — 3 access, 3 refresh, and 2 
set-up 

■ 2 external control modes — 1 access and 1 refresh 
(Modes 0, 4) 

■ 2 auto-access modes RAS — R/C — CAS automatic, 
with tRAH = 20 or 30 ns (Modes 5, 6) 

■ Slow auto-access mode allows Hidden Refreshing 
(Mode 5) 

■ Forced Refresh requested on RF I/O if no Hidden 
Refresh (Mode 5) 

■ Forced Refresh performed after System 
acknowledge of request (Mode 1) 

■ Internal Auto-Burst Refresh mode stops at End of 
Count of 127, 255, or 511 (Mode 2) 

■ Internal Auto-Burst mode used before and after 
DMA transfer (Mode 2) 

■ 2 All-RAS Access modes, external control or 
internal control (Mode 3a, 3b) 

■ External All-RAS mode with WE useful for memory 
initialization (Mode 3b) 

■ Internal All-RAS mode with CAS and WE allows 
fast memory initialization (Mode 3a) 

■ Internal All-RAS mode with external 8-bit counter 
frees system for other set-up routines (Mode 3a) 

■ End of Count value of Refresh Counter set by BO, 
B1 (Mode 7) 
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General Description 



National Semiconductor Corporation's DP8460 MFM 
Data Separator Chip (Modified Frequency Modulation 
Decoder) is a monolithic bipolar integrated circuit used 
in disk drive systems. It receives rav^/ MFM pulses from 
pulse detection logic and outputs both NRZ data and 
raw MFM synchronized to the on-chip VCO. The user may 
choose either of these outputs to apply to the controller 
depending on the type of system. All digital signals are at 
TTL logic levels and a single +5V power supply is 
required. The- DP8460-2 will operate with data rates 
between 2 and 25 megabits per second. The DP8460-4 
will operate with data rates between 2 and 12.5 megabits 
per second, and the DP8460-8 will operate from 2 to 6.25 
megabits per second. 

The read circuit features an internal phase-locked loop 
consisting of a pulse gate, phase comparator, charge 
pump, op-amp, and voltage-controlled oscillator. In addi- 
tion to the DATA and CLOCK outputs, ADDRESS MARK 
DETECT, LOCK DETECT, PHASE COMPARATOR TEST, 
SYNCHRONOUS MFM, and 2F-CL0CK outputs are provid- 
ed. The functional description will provide details concern- 
ing these outputs as well as circuit input requirements. 



Features 

■ Fabricated on the same advanced. oxide-isolated 
process as the ALS family. 

■ Decodes MFM data up to 25MBits/second. 

■ On-chip data and clock separation. 

■ PLL incorporates dual tracking rate (user-determined). 

■ Phase-lock indicator with external control of 
switchover from high-to-low track rate. 

■ Undecoded Input Data (synchronized with VCO) 
provided as an output. 

■ Decodes MFM with All Ones or All Zeros data 
preamble. 

■ ADDRESS MARK DETECT output. 

■ "OR-ed" outputs of phase comparator provided to aid 
in the testing of disk media. 

■ READ DELAY DISABLE input provided to reduce time 
required from READ GATE Command until beginning 
of PLL Lock sequence. 

■ Single +5V supply. 



Block Diagram 



2F 

CLOCK ; 

INPUT 



RAW ■ 
MFM ■ 



READ ■ 
GATE ' 



DELAY s_ 
DISABLE 



READ 
ENABLE 
AND 
DELAY 



I — wv- 



I 



I — — " 

t PG1 



PHASE 
COMPARATOR 
TEST 



PULSE 
GATE 



INTERNAL 
VcO CLOCK 



PHASE 
COMPARATOR 



IRATE ' "RATE Z t CP OUT 

V V V 




|ci " \z2 



CHARGE 
PUMP 



PREAMBLE 
PATTERN 
RECOGNITION 



PLL 
LOCK 
DETECTOR 



□ 





VOLTAGE - 




CONTROLLED 




OSCILLATOR 



CLK MUX 






OE GLITCH 



MFM 

DECODER 



MISSING 
CLOCK 
OaECTOR 



ZF 

CLOCK OUT 



-< — PLL LOCK INPUT 



. SYNCHRONIZED 
DATA 



ADDRESS 

MARK 

DETECT 



READ 
DATA 
(NRZ) 

PREAMBLE 

PATTERN 

SELECT 



2766 



® iC MASTER 1983 




National 
Semiconductor 



PRELIMINARY 

September 1982 



DP84240/DP84244 Octal TRI-STATE® MOS Drivers 



General Description 



The DP84240 and DP84244 are octal TRI-STATE" drivers 
which are ideally suited as fast data buffers or as memory 
address drivers. The DP84240 is an inverting driver which 
is pin-compatible with both the 74S240 and AM2965. The 
DP84244 is a non-inverting driver which is pin-compatible 
with the 74S244 and AM2966. These parts are fabricated 
using an oxide isolation process, for much faster 
speeds, and are specified for 50 pF and 500 pF load 
capacitances. 



Features 

■ tpd specified with 50 pF and 500 pF loads 

■ Output specified from 0.8V to 2.7V 

■ Designed for symmetric rise and fall times at 
500 pF 

■ Outputs glitch free at power up and power down 

■ PNP inputs reduce DC loading on bus lines 

■ Low static and dynamic input capacitance 

■ Low skew times between edges and pins 

■ AC parameters fully tested 



TRI-STATE is a registered trademark of National Semiconductor Corporation 



Connection Diagrams 
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General Description Features 



Thisfamily of high-speed-Schottky8-channel bi-directional 
transceivers is designed to interface TTL/MOS logic to tfie 
IEEE Standard 488-1978 General Purpose Interface Bus 
(GPIB). PNP inputs are used at all driver inputs for 
minimum loading, and hysteresis is provided at all receiver 
inputs for added noise margin. The IEEE-488 required bus 
termination is provided internally with an active turn-off 
feature which disconnects the termination from the bus 
when Vcc is removed. A power up/down protection circuit 
is included at all bus outputs to provide glitch-free opera- 
tion during Vcc power up or down. 
The General Purpose Interface Bus is comprised of 16 
signal lines— 8 for data and 8 for interface management. 
The data lines are always implemented with DS75160A, 
and the management lines are either implemented with 
DS75161 A in a single-controller system, or with DS75162A 
in a multi-controller system. 



■ 8-channel bi-directional non-inverting transceivers 

■ Bi-directional control implemented with TRI-STATE® 
output design 

■ IVIeets IEEE Standard 488-1978 

■ High-speed Schottky design 

■ Low power consumption 

■ High impedance PNP inputs (drivers) 

■ 500 mV (typ) input hysteresis (receivers) 

■ On-chip bus terminators 

■ No bus loading when Vcc 's removed 

■ Power up/down protection (glitch-free) 



DS3666 Functional Description 

The DS3666 is a high-speed-Schottky 8-channel bi- 
directional transceiver designed to interface TTL/MOS 
logic to the IEEE Standard 488-1978 General Purpose Inter- 
face Bus. 

Implementing the IEEE-488 bus interface is accomplished 
by connecting two DS3666 devices together using the ex- 
pansion control inputs provided. Each device is assigned 
to 4 data channels and 4 management signal channels to 
achieve the 16-line format. 



IEEE-488 Interface Configuration 
implementation Using the DS3666 



Terminal Interface 
Block Diagram 
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DS3658 Quad High Current Peripheral Driver 



General Description 



The DS3658 quad peripheral driver is designed for those 
applications where low operating power, high breakdown 
voltage, high output current and low output ON voltage are 
required. A unique input circuit connbines TTL compatibil- 
ity with high impedance. In fact, its extreme low input 
current allows it to be driven directly by a CMOS device. 
Output clamp diodes are provided for protection when 
driving inductive loads. An on-chip protection circuit 
guarantees glitch-free operation during power up or down, 
and a fail safe feature is provided which puts the output in 
high impedance state when the input is open. 



Applications 



■ Relay drivers 

■ Lamp drivers 

■ Solenoid drivers 

■ Hammer drivers 

■ Stepping motor drivers 

■ Triac drivers 

■ LED drivers 

■ High current, high voltage drivers 

■ Level translators 

■ Fiberoptic LED drivers 



Features 

B Single saturated transistor outputs 

■ Low standby power, 10 mW typical 

■ High impedance TTL compatible inputs 

■ Outputs may be tied together for increased current 
capacity 

■ High output current 

600 mA per output 
2.4A per package 

■ No output latch-up at 35V 

■ Low output ON voltage (350 mV typ @ 600 mA) 

■ High breakdown voltage (70V) 
O Open collector outputs 

■ Output clamp diodes for inductive fly back protection 

■ NPN inputs for minimal input currents (1 ^A typical) 

■ Low operating power 

■ Standard 5V power supply 
H Power up/down protection 
H Fail safe operation 

■ 2W power package 

■ Pin-for-pin compatible with SN75437 



Connection Diagram 

Dual-ln-Line Package 
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DS3695/DS3696/DS3697/DS3698 Differential 
TRI-STATE® Bus/Line Transceivers/Repeaters 



General Description 



The DS3695, DS3696, DS3697 and DS3698 are high 
speed differential TRI-STATE bus/line transceivers/re- 
peaters designed to meet the requirements of proposed 
new El A standard RS485 with extended common mode 
range (+12V to -7V), for multipoint data transmission. 

The driver and receiver outputs feature TRI-STATE capa- 
bility, for the driver outputs over the entire common mode 
range of +12V to -7V. Bus contention or fault situations 
that cause excessive power dissipation within the device 
are handled by a thermal shutdown circuit, which forces 
the driver outputs into the high impedance state. The 
DS3696 and DS3698 provide an output pin which reports 
the occurrence of a line fault causing thermal shutdown of 
the device. This is an "open collector" pin with an internal 
lOkn pull-up resistor. This allows the line fault outputs of 
several devices to be wire OR-ed. 

Both AC and DC specifications are guaranteed over the 
to 70°C temperature and 4.75V to 5.25V supply voltage 
range. 



•TRI-STATE is a registered trademark of National Semiconductor Corp. 



Features 

■ Meets new EIA standard RS485, for multipoint bus 
transmission. 

■ 15ns driver propagation delays with 2ns skew (typical). 

■ Single channel per package isolates faulty channels 
(from shutting down good channels). 

■ Single +5V supply. 

■ -7V to +12V bus common mode range permits ±7V 
ground difference between devices on the bus. 

■ Thermal shutdown protection. 

■ Power-up down glitch-free driver outputs permit live 
insertion or removal of transceivers. 

■ High impedance to bus with driver in TRI-STATE or 
with power off, over the entire common mode range 
allows the unused devices on the bus to be powered 
down. 

■ Line fault reporting capability on DS3696 and DS3698 
allows automated fault location and re-routing under 
processor control. 

■ 12kn Minimum receiver input impedance. 

■ 70mV typical receiver hysteresis. 



Connection and Logic Diagrams 
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DS8614, DS8615, DS8616, DS8617 225 MHz Low Power 
Dual Modulus Prescalers 



General Description 



The DS8614 series products are low power dual modulus 
prescalers which divide by 20/21, 32/33, 40/41, and 64/65, 
respectively. The modulus control (MC) input selects divi- 
sion by N when at a high TTL level and division by N + 1 
when at a low TTL level. The clock inputs are buffered, pro- 
viding 40 mVrms input sensitivity. The two outputs provide 
the user the option to wire either a totem-pole or open- 
collector output structure. Additionally, the user can wire 
a resistor between the two output pins to minimize edge 
transition emissions. The outputs are designed to drive 
positive edge triggered PLLs. These products can be oper- 
ated from either an unregulated 6.8V to 13.5V source or 
regulated 5V±10% source. Unregulated operation is ob- 
tained by connecting Vs to the source and Vr^q to a 0.1 /xF 
capacitor to ground. Regulated operation is obtained by 
connecting both Vg and Vreq to the supply source. 



The device can be used in phase-locked loop applications 
such as FM radio or other communications bands to pre- 
scale the input frequency down to a more usable level. A 
digital frequency display system can also be derived 
separately or in conjunction with a phase-locked loop, and 
it can extend the useful range of many inexpensive fre- 
quency counters to 225 MHz. 

Features 

■ Low power, 7 mA max 

■ 225 MHz toggle frequency 

■ 40 mVrms input sensitivity 

D Pin compatible with Motorola MC12015-17 prescalers 

■ Unregulated/regulated power supply option 



o 

ZJ 

■u 
c 
o 
o 

E 

0) 
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Logic Diagram 



Generalized -^N/N-i-1 



MODULUS 
CONTROL 
H=+N 
L= +N + 1 



-I- INPUT O— -l^v. 
-INPUT O—y^ 



SYN CLR 
D Q 



CLK 



CLK 



CLK 



Md Q 

Q 

CLK 



O UPPER OUTPUT 
3 

-O LOWER OUTPUT 



Connection Diagram 



Dual-ln-Line Package 



MC- 

UPPER OUTPUT - 
LOWER OUTPUT - 
GROUND- 



[s 



Vs 

— Vreg 

— -INPUT 
— + INPUT 



TOP VIEW 
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• Octal bidirectional bus 
interface 

• Open Collector Outputs 

~ 'LS641, non-inverting 
— 'LS642, inverting 

• PNP inputs for reduced 
loading 

• Hysteresis on all Data 
inputs 

• 48mA sink capability 
{'LS641-1, LS642-1) 

FUNCTION TABLE, 'LS641 



INPUTS 


INPUTS/OUTPUTS 


CE 


SIR 


A„ 




L 


L 


A=B 


INPUTS 


L 


H 


INPUTS 


B = A 


H 


X 


(Z) 


(Z) 


FUNCTION TABLE, 'LS642 


INPUTS 


INPUTS/OUTPUTS 


CE 


S/R 


A„ 


Bn 


L 


L 


A=B 


INPUTS 


L 


H 


INPUTS 


B = A 


H 


X 


(Z) 


(Z) 



H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

(Z) = HIGH Impedance "off" state 



Octal Bus Transceiver (Open Collector) 



TYPE 


TYPICAL PROPAGATION 
DELAY (A to B) 


TYPICAL SUPPLY CURRENT 
(Total) 


74LS641 & -1 


17ns 


58mA 


74LS642 & -1 


17ns 


58mA 



ORDERING CODE 



PACKAGES 


COMMERCIAL RANGES 

Vcc = 5V ± 5%: Ta = 0"C to + 70'C 


MILITARY RANGES 

Vcc = 5V ± 10%; Ta = - 55°C to + 125»C 




N74LS641 N 




Plastic DIP 


N74LS641-1N 




N74LS642N 






N74LS642-1N 




Ceramic DIP 


N74LS641F 
N74LS641-1F 

N74LS642F 
N74LS642-1F 


S54LS641F 
S54LS642F 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


54/74LS & -1 


All 


Inputs 


ILSul 


All 


Outputs 


30LSul 



NOTE 

A 54/74LS unit load (LSul) is 20«iA Ij^ and -0.4mA l|i_. 



PIN CONFIGURATION 



LOGIC SYMBOL 




LOGIC SYMBOL (lEEE/lEC) 



'LS641 



G3 
-t!> 3EN1 
— 3EN2 

b_ c 



r 



^1 < IT 



IT l> 2^^ 



'LS642 



Q3 



j-^ 3EN1 



3EN2 

n c 



13 



ZLLL 
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ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 



PARAMETER 


54LS 


74LS & -1 


UNIT 


Vcc 


Supply voltage 


7.0 


7.0 


V 


V,N 


Input voltage 


- 0.5 to -1- 7.0 


- 0.5 to -t- 7.0 


V 


'in 


Input current 


- 30 to -f 1 


- 30 to -h 1 


mA 


VOUT 


Voltage applied to output in HIGH output state 


- 0.5 to + Vcc 


- 0.5 to + Vcc 


V 




Operating free-air temperature range 


-55 to -f 125 


Oto 70 


"0 



NOTE 

limited to 5.5V on A and B inputs only. 



RECOMMENDED OPERATING CONDITIONS 





PARAMETER 




54/74LS & -1 


UNIT 






Min 


Nom 


Max 


Vcc 


Supply voltage 


Mil 


4.5 


5.0 


5.5 


V 


Com'l 


4.75 


5.0 


5.25 


V 


V|H 


HIGH-level input voltage 




2.0 






V 




LOW-level input voltage 


Mil 






-1-0.5 


V 


V|L 


Com'l 






-1-0.6 


V 


■iK 


Input clamp current 








-18 


mA 


VOH 


HIGH-level output voltage 








5.5 


V 






Mil 






12 


mA 


loL 


LOW-level output current 


Com'l 






24 


mA 






74LS-1 only 






48 


mA 


Ta 


Operating free-air temperature 


Mil 


-55 




-1-125 


»c 


Com'l 







70 


°C 



TEST CIRCUITS AND WAVEFORMS 



TEST CIRCUIT FOR 54/74 OPEN COLLECTOR OUTPUTS 



Vcc 



vcc 



PULSE 
GENERATOR 



V|N 



D.U.T. 



:rt 



■Rl 



VoUT 



DEFINITIONS 

Rl = Load resistor to Vcc: see AC CHARACTERISTICS for value. 
Ci_ = Load capacitance includes jig and probe capacitance; see AC CHARACTERIS- 
TICS for value. 

Rjs: Termination resistance should be equal to Zq\jj of Pulse Generators. 
'tlh* *THL Values should be less than or equal to the table entries. 



90% 



NEGATIVE 
PULSE 




INPUT PULSE DEFINITIONS 

tW : 



•10% 




POSITIVE 
PULSE 



10%- 



— iTHL(lf) 
•tTLH(tr) 



tTLH(tr)— 
tTHLOO- 



90% 




■90% 



90% 



-tw- 




•10% 



V|^ = 1.3V for 54LS/74LS; V^ = 1.5V for all other TTL families. 



AMP (V) 



AMP (V) 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rap. Rata 


Pulsa Width 


'tlh 


'thl 


54/74 


3.0V 


1MHz 


500ns 


7ns 


7ns 


54LS/74LS 


3.0V 


1MHz 


500ns 


15ns 


6ns 


54S/74S 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature unless range otherwise noted) 



PARAMETER 


TEST CONDITIONS^ 


54/74LS641 
54/74LS642 


74LS641-1 
74LS642-1 


UNIT 


Min 


TVD^ 


Max 


Min 


TVD^ 


Max 


AV-r Hysteresis (Vt+ -Tj. ) 


Vcc= MIN, A or B input 


Mil 


n 1 












w 

V 


Com'l 


n 


n A 




n 9 






V 


Iqh HIGH-level output current 


Vcc= MIN, V|H = MIN, V|L= MAX, 
VoH = 5.5V 






100 






100 


^A 


Vol LOW-level output voltage 


Vcc=MIN, 
V|H = MIN, 
V|L=MAX 


loL= 12mA 


Mil 




0.25 


0.4 








w 

V 


Com'l 




0.25 


0.4 




0.25 


0.4 


\J 


loL=24mA 


74LS 




0.35 


0.5 




0.35 


0.5 


V 


loL=48mA 










0.4 


0.5 


V 


V|K Input clamp voltage 


Vcc=MIN, l,= l|K 






-1.5 






-1.5 


V 


1 Input current at maximum 
' input voltage 


Vcc=MAX 


V,= 5.5V 


A or B input 






0.1 






0.1 


mA 


V|=7.0V 


S/R or CE input 






0.1 






0.1 


mA 


liH HIGH-level input current 


Vcc=MAX, V,= 2.7V 






20 






20 




liL LOW-level input current 


Vcc= MAX, V| = 0.4V 






-0.4 






-0.4 


mA 


Ice Supply current^ (total) 


Vcc=MAX 


IccH Outputs HIGH 




48 


70 




48 


70 


mA 


IccL Outputs LOW 




62 


90 




62 


90 


mA 


Iccz Outputs OFF 




64 


, 95 




64 


95 


mA 



(0 

_o 

-t— > 


c 

D) 
CO 



NOTES 

1. For conditions shown as MIN or MAX, use the 
appropriate value specified under recommended 
operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, T/^ = 25°C 

3. Measure l^c wi^^i outputs open. 



AC WAVEFORMS 



WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS 



VOUT 



Vm 



It 



VOUT 



= 1.3V for 54LS/74LS, V^ = 1.5V for all other TTL families. 

Waveform 1 Waveform 2 



1 



AC CHARACTERISTICS Tj=25*C, Vcc=6.0V 







54/74LS641 & -1 


54/74LS642 & -1 




PARAMETER 


TEST CONDITIONS 


Cl = 45pF, Rl = 66712 


Cl = 45pF, Rl = 667« 


UNIT 






Min 


Max 


Min 


Max 




tpLH Propagation delay 
tpHL A input to B output 


Waveform 2, 'LS641 
Waveform 1, 'LS642 




25 
25 




25 
25 


ns 


tpLH Propagation delay 
tpHL B input to A output 


Waveform 2, 'LS641 
Waveform 1, ^8642 




25 
25 




25 
25 


ns 


tpLH Propagation delay 

CE, S/R inputs to A output 
CE input to B output 
S/R input to B output 


Waveform 1 
Waveform 1 
Waveform 2 




40 
40 
40 




40 
40 
40 


ns 


tpHL Propagation delay 

CE, S/R inputs to A output 
CE input to B output 
S/R input to B output 


Waveform 2 
Waveform 2 
Waveform 1 




50 
50 
50 




60 
60 
60 


ns 
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BUFFERS/DRIVERS 54/74LS540, 54/7418541 

Octal Buffer/Line Driver (3-State) 



TYPE 


TYPICAL PROPAGATION 
DELAY 


TYPICAL SUPPLY CURRENT 
(Total) 


74LS540 


9 ns 


22nnA 


74LS541 


10ns 


23mA 


ORDERING CODE 


PACKAGES 


COMMERCIAL RANGES 

Vcc = 5V S: 5%; Ta = O'C to + ZCC 


MILITARY RANGES 

Vcc = 5V ± 10%; Ta = - SS^C to + 125''C 


Plastic DIP 


N74LS540N • N74LS541N 




Ceramic DIP 


N74LS540F • N74LS541F 


S54LS540F • S54LS541F 



INPUT AND OUTPUT LOADING AND FAN-OUT TABLE 



PINS 


DESCRIPTION 


54/74LS 


All 


Inputs 


ILSul 


All 


Outputs 


30LSul 



NOTE 

A 54/74LS unit load (LSul) is 20/iA I|h and - 0.4mA 



FUNCTION TABLE 



INPUTS 


OUTPUTS 


OE, 


OE2 


1 


Y 


Y 


L 


L 


L 


L 


H 


L 


L 


H 


H 


L 


X 


H 


X 


(Z) 


(Z) 


H 


X 


X 


(Z) 


(Z) 



PIN CONFIGURATION 



LOGIC SYMBOL 



LOGIC SYMBOL (lEEE/lEC) 
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ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.) 



PARAMETER 


54LS 


74LS 


UNIT 


Vcc 


Supply voltage 


7.0 


7.0 


V 


V,N 


Input voltage 


-0.5 to 4- 7.0 


-0.5 to + 7.0 


V 


'in 


Input current 


- 30 to +1 


- 30 to +1 


mA 


VOUT 


Voltage applied to output in HIGH output state 


-0.5 to + Vcc 


- 0.5 to + Vcc 


V 


Ta 


Operating free-air temperature range 


-55 to + 125 


to 70 





0) 

U) RECOMMENDED OPERATING CONDITIONS 





PARAMETER 




54/74LS 


UNIT 






Min 


Nom 


Max 


Vcc 


Supply voltage 


Mil 


4.5 


5.0 


5.5 


V 


Com'l 


4.75 


5.0 


5.25 


V 


V,H 


HIGH-level input voltage 




2.0 






V 


V,L 


LOW-level input voltage 


Mil 






+ 0.7 


V 


Com'l 






+ 0.8 


V 


l|K 


Input clamp current 








- 18 


mA 




HIGH-level output current 


Mil 






- 12 


mA 


'oH 


Com'l 






- 15 


mA 




LOW-level output current 


Mil 






12 


mA 


loL 


Com'l 






24 


mA 




Operating free-air temperature 


Mil 


-55 




+ 125 


°C 


Com'l 







70 


°C 



TEST CIRCUITS AND WAVEFORMS 



TEST CIRCUIT FOR 3 STATE OUTPUTS 



Vcc 



PULSE 
GENERATOR 




SWITCH POSITION 



T«8t 


Switch 1 


Switch 2 


'PZH 


Open 


Closed 


•PZL 


Closed 


Open 


'PHZ 


Closed 


Closed 


tpLz 


Closed 


Closed 



DEFINITIONS 

Rl = Load resistor to Vqq\ see AC CHARACTERISTICS for value. 
C|_ = Load capacitance Includes jig and probe capacitance; see AC 

CHARACTERISTICS for value. 
Rj = Termination resistance shiould be equal to Zqut °' P"lse 

generators. 

D = Diodes are 1N916, 1N3064, or equivalent. 

Rx = IklJ for 54/74, 54S/74S, Rx= 5kn for 54LS/74LS. 

tjLH, tjn|_ Values sfiould be less than or equal to ttie table entries. 



INPUT PULSE DEFINITIONS 



NEGATIVE 
PULSE 




-tw- 



■10% 



10% 



POSITIVE 
PULSE 



10%- 



— tTHL(lt) 
•ITLHdr) 



tTLH(tr)- 
tTHL(t()- 



90% 




■90% 



90% 



-tw- 




V|^ = 1.3V for 54LS/74LS; V^, = 1.5V for all other TTL families. 



AMP (V) 



OV 



AMP (V) 



FAMILY 


INPUT PULSE REQUIREMENTS 


Amplitude 


Rap. Rale 


Pulae Width 


'tlh 


•thl 


54/74 


3.0V 


1MHz 


500ns 


7ns 


7ns 


54LS/74LS 


3.0V 


1MHz 


500ns 


15ns 


6ns 


54S/74S 


3.0V 


1MHz 


500ns 


2.5ns 


2.5ns 
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.) 



PARAMETER 


TEST CONDITIONS^ 


54/74LS540, 541 


UNIT 


Min 


Typ2 


Max 


AVj Hysteresis (Vx^.-Vj_) 


Vcc=MIN 


0.2 


0.4 




V 


V/-.I1 HIGH-IpvpI niitniit vnltanp 


Vcc=MIN, V|H=MIN, V,L = 0.5V, Ioh = MAX 


2.0 






V 


Vcc=MIN, V|H=MIN, V,L=MAX, Ioh= -3mA 


2.4 


3.4 




V 


Vql LOW-level output voltage 


Vcc=MIN, V,H = MIN, 
V|L=fv1AX 


loL=MAX 


Mil 




0.25 


0.4 


V 


Com'l 




0.35 


0.5 


V 


loL= 12mA 


74LS 




0.25 


0.4 


V 


V|K Input clamp voltage 


Vcc=MIN, l,= l|K 






1 .o 


V 


. Off-state output current, 
HIGH-levei voltage applied 


Vcc=MAX, Vh=MIN, V,l=MAX, Vo = 2.7V 






20 


/.A 


1 Off-state output current, 
LOW-level voltage applied 


Vcc=MAX, V,H = MIN, V|L=MAX, Vo = 0.4V 






— Of) 


A 


1 Input current at maximum 
' input voltage 


Vcc= MAX, V,= 7.0V 






0.1 


mA 


liH HIGH-level input current 


Vcc= MAX, V| = 2.7V 






20 


^tA 


liL LOW-level input current 


Vcc=MAX, V|=0.4V 






-0.2 


mA 


1 Sfiort-circuit output 
°^ current-' 


Vcc= MAX 


-40 




-130 


mA 


Ice Supply current (total) 


Vcc=MAX 


IccH Outputs HIGH 




16 


25 


mA 


IccL Outputs LOW 




27 


45 


mA 


Iccz Outputs OFF 




31 


52 


mA 



NOTES 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 

2. All typical values are at Vcc = 5V, Ta = 25°C. 

3. Iqs is tested with Vqut = + ^-^^ ^'^^ "^CC = ^00 + 0.5V. Not more than one output should be shorted at a time and duration of the short circu 
second. 



it should not exceed one 



AC CHARACTERISTICS Ta=25»C, Vcc=5.ov 



PARAMETER 


TEST CONDITIONS 


54/74LS540 


54/74LS541 


UNIT 


Cl = 45pF, Rl = 667Q 


Cl = 45pF, RL = 667fi 


Min 


Max 


Min 


Max 


|pLH Propagation delay 

iPHL 


Waveforms 1 & 2 




15 
15 




15 
18 


ns 


tp2H Output enable time to HIGH level 


Waveform 3 




25 




32 


ns 


tpzL Output enable time to LOW level 


Waveform 4 




38 




38 


ns 


tpHz Output disable time from HIGH level 


Waveform 3, Cl=5pF 




18 




18 


ns 


tpLz Output disable time from LOW level 


Waveform 4, Cl= 5pF 




25 




29 


ns 
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AC WAVEFORMS 



WAVEFORM FOR INVERTING OUTPUTS 

V|N 



VOUT 



Waveform 1 

3 STATE ENABLE TIME TO HIGH LEVEL 
AND DISABLE TIME FROM HIGH LEVEL 



OE 



Y * Y 



/ 



=1.5V 



Waveform 3 



WAVEFORM FOR NON-INVERTING OUTPUTS 



ViN -/v 



-'PHL-j 



M 

-'PLH' 



VoUT 



Waveform 2 



3 STATE ENABLE TIME TO LOW LEVEL 
AND DISABLE TIME FROM LOW LEVEL 



OE 



v. / 



'PLZ- 



^0. 



:1.5V 



5V 



Waveform 4 



Vm = 1.5V for 54/74 and 54S/74S; Vm = 1.3V for 54LS/74LS. 
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Analog Switches 



Basic 
Part 
No. 
(Note 1) 



Switch 
Type 



Analog 
Voltage 
Range 

(V) 
(Note 4) 



rDS(on) 
Max 



(«) 
(Note 4) 



Switching 
'D(oH) Time 
InA) (^sec) 

»0N *OFF 



Logic Levels 
(V) 

V|NL V|MH 



( + ) 
Sup. 
V + 



Opt. Supply Voltage 
(V) 

( - ) Logic 
Sup. Sup. 



Ref. 
Sup. 
Vr 



Comments 



Switch Configuration 



SINGLE CHANNEL SPST 



DG5040 



Plus 40 CMOS 



+ 15 to -15 



1.0 



TTL Compatible 



1 SPST Switch per Package 



TWO CHANNEL SPST 



DG180 


N-JFET 


+ 10 to - 


-12.5 


10 


10 


0.3 


0.25 


0.8 


2.0 


10 


-20 


5 





Break-Before-Make 






+ 10 to 


-7.5 


10 


10 


0.3 


0.26 


0.8 


2.0 


15 


-15 


5 





15 V Supplies 


DG181 , 


N-JFET 


+ 10 to - 


-12.5 


30 


1 


0.15 


0.13 


0.8 


2.0 


10 


-20 


5 





Break-Before-Make 






+ 10 to 


-7.5 


30 


1 


0.15 


0.13 


0.8 


2.0 


15 


-15 


5 





15 V Supplies JAN/11101 


DG182 


N-JFET 


+ 10 to 


- 15 


75 


1 


0.25 


0.13 


0.8 


2.0 


10 


-20 


5 





Break-Before-Make 






+ 10 to 


-10 


75 


1 


0.25 


0.13 


0.8 


2.0 


15 


- 15 


5 





15 V Supplies JAN/ 11 102 


DG200 


CMOS 


+ 15 to 


- 15 


70 


2 


1.0 


0.5 


0.8 


2.4 


15 


-15 




(Note 3) 


JAN/12303 


DG200A 


Plus 40 CMOS 


+ 15 to 


-15 


70 


2 


1.0 


0.5 


0.8 


2.4 


15 


-15 






TTL In 


DG281 


N-JFET 


+ 15 to 


-15 


300 


0.2 


0.15 


0.13 


0.8 


2.0 


15 


- 15 


5 





Low Charge Injection 


DG300 


CMOS 


+ 15 to 


-15 


50 


1 


0.3 


0.25 


0.8 


4.0 


15 


-15 






Low Power. TTL In JAN/ 11601 


DG300A 


Plus 40 CMOS 


+ 15 to 


- 15 


50 


1 


0.3 


0.25 


0.8 


4.0 


15 


- 15 






Low Power, TTL In 


DG304 


CMOS 


+ 15 to 


- 15 


50 


1 


0.25 


0.15 


3.5 


11.0 


15 


- 15 






Low Power, CMOS In JAN/ 11605 


DG304A 


Plus 40 CMOS 


+ 15 to 


-15 


50 


1 


0.25 


0.15 


3.5 


11.0 


15 


- 15 






Low Power, CMOS In 


DG381 


CMOS 


+ 15 to 


-15 


50 


1 


0.3 


0.25 


0.8 


4.0 


15 


- 15 






Low Power, DG181 Pin Out 


DG381A 


Plus 40 CMOS 


+ 15 to 


-15 


50 


1 


0.3 


0.25 


0.8 


4.0 


15 


-15 






Low Power, DG181 Pin Out 


DG5041 


Plus 40 CMOS 


+ 15 to 


- 15 


50 


1 


1.0 


0.5 


0.8 


2.0 


15 


-15 


5 




TTL Compatible 


FOUR CHANNEL SPST 


DG201 


CMOS 


+ 15 to 


-15 


175 


1 


1.0 


0.5 


0.8 


2.4 


15 


- 15 




(Note 3) 


JAN/12304 


DG201A 


Plus 40 CMOS 


+ 15 to 


-15 


175 


1 


1.0 


0.5 


0.8 


2.4 


15 


-15 






TTL In 


OG202 


Plus 40 CMOS 


+ 15 to 


-15 


175 


1 


1.0 


0.5 


0.8 


2.4 


15 


-15 






TTL In 


DG211 


Plus 40 CMOS 


+ 15 to 


- 15 


175 


5 


0.5 


0.4 


0.8 


2.4 


15 


-15 


5 




Low Cost, TTL In 


DG212 


Plus 40 CMOS 


+ 15 to 


- 15 


175 


5 


0.6 


0.45 


0.8 


2.4 


15 


- 15 


5 




Low Cost, TTL In 


DG308A 


Plus 40 CMOS 


+ 15 to 


-15 


100 


1 


0.2 


0.15 


3.5 


11.0 


15 


-15 






Low Cost CMOS In 


DG309 


Plus 40 CMOS 


+ 15 to 


-15 


100 


5 


0.2 


0.15 


3.5 


11.0 


15 


-15 






Low Cost CMOS In 



2 SPST Switches per Package 



4 SPST Switches per Package 
o ir-f*— o o B^f*— o 



ONE CHANNEL SPOT 



DG186 


N-JFET. 


+ 10 to 


- 12.5 


10 


10 


0.3 


0.25 


0.8 


2.0 


10 


-20 


5 





Break-Before-Make 




N-JFET 


+ 15 to 


-7.5 


10 


10 


0.3 


0.25 


0.8 


2.0 


15 


- 15 


5 





15 V Supplies 


DG187 


N-JFET 


+ 10 to 


- 12.5 


30 




0.15 


0.13 


0.8 


2.0 


10 


-20 


5 





Break-Before-Make 




N-JFET 


+ 15 to 


-7.5 


30 




0.15 


0.13 


0.8 


2.0 


15 


-15 


5 





15 V Supplies JAN/11105 


OG188 


N-JFET 


+ 10 to 


- 15 


75 




0.25 


0.13 


0.8 


2.0 


10 


-20 


5 





Break-Before-Make 




. N-JFET 


+ 15 to 


-10 


75 




0.25 


0.13 


0.8 


2.0 


15 


- 15 


5 





15 V Supplies JAN/11106 


DG287 


N-JFET 


+ 15 to 


-7.5 


300 


0.2 


0.15 


0.13 


0.8 


2.0 


15 


- 15 


5 





Break-Before-Make 


DG301 


CMOS 


+ 15 to 


-15 


50 




0.3 


0.25 


0.8 


4.0 


15 


-15 






Low Power, TTL In JAN/11602 


OG301A 


Plus 40 CMOS 


+ 15 to 


- 15 


50 




0.3 


0.25 


0.8 


4.0 


15 


- 15 






Low Power, TTL In 


DG305 


CMOS 


+ 15 to 


-15 


50 




0.25 


0.15 


3.5 


11.0 


15 


-15 






Low Power, CMOS In JAN/11605 


DG305A 


Plus 40 CMOS 


+ 15 to 


- 15 


50 




0.25 


0.15 


3.5 


11.0 


15 


-15 






Low Power, CMOS In 


DG387 


CMOS 


+ 15 to 


- 15 


50 




0.3 


0.25 


0.8 


4.0 


15 


- 15 






Low Power. DG187 Pin Out 


DG387A 


Plus 40 CMOS 


+ 15 to 


- 15 


50 




0.3 


0.25 


0.8 


4.0 


15 


-15 






Low Power, DG187 Pin Out 


DG5042 


Plus 40 CMOS 


+ 15 to 


-15 


50 




1.0 


0.5 


0.8 


4.0 


15 


-15 


5 




TTL Compatible 


NOTES: 



1 SPST Switch per Package 

O or'T*— O 



1 . The devices shown in boldface are recommended parts for new designs. 

2. The appropriate switching characteristic for multiplexers is 'TRANSITION- *0N' 'OFF- 

3. Vpgp = 1.5 V is used when supply voltages < ± 15 V are used. Not needed when supply voltages of ± 15 are used. 

4. Analog voltage range (s a function of supply voltages. Where a FET switch is PMOS or CMOS, r^s is also a function of Supply Voltage and Analog Voltage. See individual data sheets for more detail. Values 
shown are for temperature suffix A. 

5. Device normally operates with resistor to + 10 V. 
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Preferred Product Selector Guide 



Analog Switches (Cont d) 



Basic 
Part 
No. 
(Note 1) 



Switch 
Type 



Analog 
Voltage 
Range 

(V) 
(Note 4) 



•^DSion) 
Max 

(0) 
(Note 4) 



'D(off) 
(nA) 



Switching 
Time 
l^sec) 
*ON *OFF 



Logic Levels 
(V) 

V|NL V 



INH 



( + ) 
Sup. 
V + 



Opt. Supply Voltage 
iV) 

( - ) Logic 
Sup. . Sup. 



Ref. 
Sup. 
Vr 



Switch Configuration 



TWO CHANNEL SPOT 



DG189 


N-JFET 


+ 10 to 


-12.5 


10 


10 


0.3 


0.25 


0.8 


2.0 


10 


-20 


5 





Break-Before-Make 




N-JFET 


+ 15 to 


-7.5 


10 


10 


0.3 , 


0.25 


0.8 


2.0 


15 


- 15 


5 





15 V Supplies 


DG190 


N-JFET 


+ 10 to 


-12.5 


30 


1 


0.15 


0.13 


0.8 


2.0 


10 


-20 


5 





Break-Before-Make JAN/11107 




N-JFET 


+ 15 to 


-7.5 


30 


1 


0.15 


0.13 


0.8 


2.0 


15 


-15 


5 





15 V Supplies 


DG191 


N-JFET 


+ 10 to 


-15 


75 


1 


0.25 


0.13 


0.8 


2.0 


10 


-20 


5 





Break-Before-Make JAN/11108 




N-JFET 


-1- 15 to 


-10 


75 


1 


0.25 


0.13 


0.8 


2.0 


15 


-15 


5 





15 V Supplies 


DG243 


Plus 40 CMOS 


+ 15 to 


- 15 


50 


1 


0.5 


1.0 


0.8 


2.0 


15 


-15 


5 




Make-Before-Break (DG191 Pin Out) 


DG290 


N-JFET 


-t- 15 to 


-7.5 


300 


0.2 


0.15 


0.13 


0.8 


2.0 


15 


-15 


5 





Break-Before-Make 


DG303 


CMOS 


+ 15 to 


-15 


50 


1 


0.3 


0.25 


0.8 


4.0 


15 


-15 






Low Power, TTL In JAN/11604 


DG303A 


Plus 40 CMOS 


+ 15 to 


-15 


50 


1 


0.3 


0.25 


0.8 


4.0 


15 


-15 






Low Power, TTL In 


DG307 


' CMOS 


+ 15 to 


-15 


50 


1 


0.25 


0.15 


3.5 


11.0 


15 


-15 






Low Power, CMOS In JAN/11608 


DG307A 


Plus 40 CMOS 


+ 15 to 


-15 


50 


1 


0.25 


0.15 


3.5 


11.0 


15 


-15 






Low Power, CMOS In 


DG390 


CMOS 


+ 15 to 


-15 


50 


1 


0.3 


0.25 


0.8 


4.0 


15 


-15 






Low Power, DG190 Pin Out 


DG390A 


Plus 40 CMOS 


+ 15 to 


-15 


50 


1 


0.3 


0.25 


0.8 


4.0 


15 


-15 






Low Power, DG190 Pin Out 


DG5043 


Plus 40 CMOS 


-1-15 to 


-15 


50 


1 


1.0 


0.5 


0.8 • 


2.0 


15 


-15 


5 






ONE CHANNEL DPST 


DG5044 


Plus 40 CMOS 


+ 15 to 


-15 


50 


1 


1.0 


0.5 


0.8 


2 


15 


-15 


5 




TTL Compatible 


TWO CHANNEL DPST 


DG183 


N-JFET 


+ 10 to 


-12.5 


10 


10 


0.3 


0.25 


0.8 


2.0 


10 


-20 


5 





Break-Before-Make 




N-JFET 


+ 15 to 


-7.5 


10 


10 


0.3 


0.25 


0.8 


2.0 


15 


-15 


5 





15 V Supplies 


DG184 


N-JFET 


+ 10 to 


-12.5 


30 




0.15 


0.13 


0.8 


2.0 


10 


-20 


5 





Break-Before-Make 




N-JFET 


+ ^5 to 


-7.5 


30 




0.15 


0.13 


0.8 


2.0 


15 


-15 


5 





15 V Supplies 


DG185 


N-JFET 


+ 10 to 


-15 


75 




0.25 


0.13 


0.8 


2.0 


10 


-20 


5 





Break-Before-Make 




N-JFET 


-1- 15 to 


- 10 


75 




0.25 


0.13 


0.8 


2.0 


15 


- 15 


5 





15 V Supplies 


DG284 


N-JFET 


-1- 15 to 


-7.5 


300 


0.2 


0.15 


0.13 


0.8 


2.0 


15 


-15 


5 





Break-Before-Make 


DG302 


CMOS 


-1- 15 to 


-15 


50 




0.3 


0.25 


0.8 


4.0 


15 


-15 






Low Power, TTL In 


DG302A 


' Plus 40 CMOS 


+ 15 to 


-15 


50 




0.3 


0.25 


0.8 


4.0 


15 


-15 






Low Power, TTL In 


DG306 


CMOS 


+ 15 to 


-15 


50 




0.25 


0.15 


3.5 


11.0 


15 


-15 






Low Power, CMOS In 


DG306A 


Plus 40 CMOS 


-1- 15 to 


-15 


50 




0.25 


0.15 


3.5 


11.0 


15 


-15 






Low Power, CMOS In 


0G384 


CMOS 


+ 15 to 


-15 


50 




0.3 


0.25 


0.8 


4.0 


15 


-15 






Low Power, DG184 Pin Out 


DG384A 


Plus 40 CMOS 


-1- 15 to 


-15 


50 




0.3 


0.25 


0.8 


4.0 


15 


-15 






Low Power, DG184 Pin Out 


DG5045 


Pius 40 CMOS 


+ 15 to 


-15 


50 




1.0 


0.5 


0.8 


2.0 


15 


-15 


5 







2 SPOT Switches per Package 

o a^t—a o i/^'—o 



1 DPST Switch per Paclcage 



2 DPST Switches per Package 



it 



NOTES: 

1 . The devices shown in boldface are recommended parts for new designs. 

2. The appropriate switching characteristic for multiplexers is ItRANSITION- *0N' 'OFF- 

3. Vp£p= 1.5 V Is used when supply voltages < ± 15 V are used. Not needed when supply voltages of ± 15 are used. 

4. Analog voltage range is a function of supply voltages. Where a FET switch is PMOS or CMOS, rpg is also a function of Supply Voltage and Analog Voltage; See indlvkJual data sheets for more detail. Values 
shown are for temperature suffix A. 

5. Device normally operates with resistor to -¥ 10 V. 



> 

H 

m 

30 



Analog Switches Selector Guide 



Application 


Feature of 
Appiication 


Important 
Parameters 


Major 
Tradeoffs 


Suggested Switches 




1) Low Power 


Low Supply 
Current 




CMOS DG304-DG308, DG304A, 
DG307A, DG309 

DG300-DG303, DG381-DG390, 
DG300A-DG303A, DG381 A-DG390A 


Battery Operated 
or Battery Back- 
up Supply 


2) Minimum Number 
of Power Supplies 


Only One or Two 
Supplies Needed 




CMOS DG300-DG308A, 
DG300A-DG307A, DG309 

^L/afi MISO D6 US6CJ AS olnQIS oUppiy; 

CMOS DG200, DG201, DG211, DG200A, 
DG201A, DG202, DG212 
(For MUX: DG506-DG509, 
DG506A-DG509A, DG528, DG529) 




3) Low Standby 
Power 


Low Standby 
Current 




CMOS DG304-DG308A, DG211, 
DG304A-DG307A, DG309, DG212 




1) Low Signal 
Distortion 


Low rDS(on); 
Constant rDS(on) 


JFET is Constant, 
rDS(on); Signal 
Range Limited 
Toward Negative 
Supply; 

CMOS Slight rDS(on) 

VdilallUil, Pull Oiyildl 

Range 


JFET DG180-DG191 

CMOS DG300-DG308A, DG381-DG390, 
DG300A-DG307A, DG309, 
DG381A-DG390A, DG5040-DG5045 
DG243 (Make-Before-Break) 




2) Low Noise 
(Channel) 


LowrDS(on) 




CMOS DG300-DG308A, DG381-DG390, 

DG300A-DG307A, DG309, 

DG381A-DG390A, DG5040-DG5045, 

DG243 
JFET DG180-DG191 


Audio 


3) Wide Signal 
Range 


±15V Signal 
Range 




CMOS DG300-DG308, DG381-DG390, 
DG300A-OG307A, DG309, 
DG381A-DG390A, DG5040-DG5045, 
0G243 

CMOS DG200, DG200A, DG201, 
DG201A, DG202, DG211, DG212 
(MUX: DG506-DG509, DG506A- 
nfi^nQA DR'iPR nr^R9Q\ 






Signal Range is 
From the Positive 
Supply to Above 
the Negative 
Supply 


Higher rDS(on) 
(Must Stay Above 
Negative Supply By 
5V to 7.5V) 


JFET (75Q) DG182, DG185, DG188, 
DG191 

(10Q, 30Q) Remainder of 
DG181-DG190 Family 




4) Large Dynamic 
Range 


Wide Signal 
Range and Low 
Thermocouple 
Noise 




CMOS DG304-DG308A, 
DG304A-DG307A, DG309 

DG300-DG303, DG381-DG390, DG211, 
DG300A-DG303A, DG381A-DG390A, 
DG212 


Video 

(Higli Frequency) 


1)High OFF 
Impedance, Small 
Feedthrough of 
Signal 


High OFF 
Isolation 


Higher rDS(on) 


JFET (302, 752) DG181, DG182, DG184, 
DG185, DG187, DG188, DG190, DG191 

CMOS DG200, DG201, DG211, DG200A, 
DG201A, DG202, DG212 

CMOS DG300-DG308A, DG381-DG390, 
DG300A-DG307A, DG309, DG381A- 
DG390A, DG5040-DG5045, DG243 


2) Good Impedance 
Matching, 
Minimum Signal 
Drop Across 
Switch 


Low rDS(on) 


Lower OFF Isolation 


JFET (102) DG180, DG183, DG186, 
DG189 

(302) DG181, DG184, DG187, 
DG190 

CMOS DG300-DG308A, DG211 
DG300A-DG307A, DG309, DG212 



Bold Print = Recommended for the application 
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Analog Switches Selector Guide (confd) 



Application 


Feature of 
Appiication 


important 
Parameters 


Major 
Tradeoffs 


Suggested Switclies 




1) Low Droop Rate 


Low Leakage 


Higher ON 
Resistance 


CMUo DUoUOA-DGoOrA, DG300, DG309 

DG381A-DG390A 
CMOS DG300-DG308A, DG381-DG390, 

DG5040-DG5045 

JFET DG180-DG191 
CMOS DG200, DG201, DG211, DG200A, 
DG201A, DG202, DG212 


Sample and 
Hold 


2) Low Sample to 
noia UTTset 


Low Charge 
Coupling 


Higher ON 
Resistance 


CMOS DG200A, DG201A, DG202, 

CMOS DG200, DG201, DG211 

JFET DG181, DG182 

(30Q, 75Q) DG184, DG185, 
DG187, DG188, DG190, DG191 
CMOS DG300-DG308A, 
DG300A-DG307A, DG309 




3) Fast Acquisition 
Speed 


Low ON 
Resistance 


Higher Leakage 
Higher Charge 
Coupling 


JFET (10Q) DG180, DG183, DG186, 
DG189 

(30Q, 75Q) Remamder of DG181- 
DG191 Family 
CMOS DG300-DG307, DG381-DG390, 

DG300A-DG307A 
CMOS DG200, DG201, DG211, DG212 
CMOS DG381A-DG390A, DG200A, 
DG201A, DG202 


Switching to 
High 


1) Low Error Voltage 


Low Leakage 




CMOS DG300A-DG307A, 
DG381A-DG390A 

CMOS DG300-DG307, DG381-DG390, 
DG5040-DG5045, DG200-DG201, 
DG211, DG200A, DG201A, DG212 


Impedance 
Inputs 


2) Low Switching 
Transient Error 
Voltage 


Low Charge 
Coupling 




CMOS DG200A, DG201A, DG202, 
DG212 

CMOS DG200, DG201, DG211 

DG300-DG307, DG381-DG390, 
DG300A-DG307A, DG381 A-DG390A 


Low Cost 


1) Best Performance 
for Lowest Cost 


Monolithic 
Good Switch 
Performance 




CMOS DG211, DG212, DG303, DG309, 
DG308A, DG300-DG307, DG5040-DG5045 

DG200, DG201 , DG381 -DG390, 
DG200A, DG201A, DG202, 
DG300A-DG307A, DG243, 
DG381A-DG390A 


Military System 


1) Hi-Rel Specified 






BS9000 

JM38510/XXXXX 


Differential 

Signal 

Switching 


1) Good Matching of 
Switch 
Parameters 


Monolithic Switch 




CMOS DG300, DG302, DG303, DG304, 

f>^%njn n^%AA0 n^^AA^ n^^AAOA 

DG243, DG306, DG307, DGSOoA, 
DG381, DG384, DG390, DG309 

CMOS DG200, DG201, DG211, 
DG5040-DG5045, DG300A, DG302A, 
DG303A, DG304A, DG306A, DG307A, 
DG309, DG381A, DG384A, DG390A, 
DG200A, DG207A, DG202, DG212 


2) Low Thermo- 
couple Offset 
Voltage 


Drain and Source 
of FET Switch in 
Close Proximity 
on Small Chip 


JFET Switches Not 
Monolithic 


JFET DG183, DG184, DG185 






Low Power Dissi- 
pation on Switch 
Driver 




CMOS DG304, DG306, DG307, DG308A 
DG304A, DG309 

DG300-DG303, DG300A-DG303A, 
DG306A, DG307A, DG381-DG390, 
DG381A-DG390A, DG309 



Bold Print = Recommended for the application 
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Analog Switches Selector Guide (Confd) 



Application 


Feature of 
Application 


Important 
Parameters 


Major 
Tradeoffs 


Suggested Switches 




1) Low Noise 
(Channel) 


Low rDS(on) 


Higher Leakages 


JFET (10Q) DG180, DG183, DG186, 
DG189 

{30Q, 75Q) Remainder of 
DG181-DG191 Family 




2) Low Charge 
Coupling 






CMOS DG300A-DG307A, DG309, 
DG381A-DG390A, DG212, DG308A 

CMOS DG300-DG308, DG381-DG390, 
DG211 


Small Signal 
(<1V) 


3) High Impedance 
Inputs of Load 


Low Leakage 


Higher rDS(on) 


CMOS DG300-DG308A, DG381-DG390, 
DG211, DG5040-DG5045, DG243, DG309 

DG200-DG201 
JFET DG181, DG182, DG184, DG185, 

DG187, DG188, DG190, DG191 
CMOS DG300A-DG307A, DG309, 

DG381A-DG390A, DG212 




4) Low Thermo- 
couple Offset 
Voltage 


Low Power Switch 




CMOS DG304-DG307, 
DG304A-DG307A, DG381A-DG390A 

DG300-DG303, DG381-DG390, 
DG300A-DG303A 






Drain and Source 
of FET Switch in 
oiuoc rioximiiy 
on Small Chip 




JFET DG180-DG190 Family 




1) tjreaK-tseTore- 
Make Switching 


ton is Greater 
Than toff 




DG507A, DG508, DG508A, DG509, 
DG509A, DG528, DG529 (Latchable) 




2) Binary Controlled 
Logic Inputs 


Binary Decoding 
Stage on Chip 




PMOS DG501, DG503 


Multiplexing 


3) Differential Multi- 
plexing 


Dual Switching 
Action 




CMOS DG507, DG509, DG507A, 
DG509A, DG529 




4) D/A Conversion 


Binary Weighted 
ON Resistance 
and Channel 
Resistance to 
Minimize Error 




NMOS DG515, DG516 



Bold Print = Recommended for the application 
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Dual Monolithic SPST 
CMOS Analog Switch 

designed for . . . 

■ Analog Multiplexing 

■ Servo Control Switching 

■ Video Signal Switching 

■ Remove Switching under TTL Logic 
Control 



liliconix 



BENEFITS 

• Environmentally Rugged 

o 44V Power Supply Maximum Rating 
o Static Protected Logic Inputs 
o Latchproof 

• Easily Interfaced 

o TTL and CMOS Compatible without 
Pull-Up Resistors 

• Pin for Pin Compatible with 

o Analog Devices ADG200 
o Harris HI200 
o Intersil DG200 
o Siliconix DG200 



DESCRIPTION 

The DG200A designed on the Siliconix PLUS-40 CMOS process provides solid state switch action with 70 ohms contact 
(ON) resistance and very high OFF resistance. True switch action takes place over the full analog signal range of +15 V, with 
Break- Before- Make operation to prevent momentary shorting of signal inputs. 



PIN CONFIGURATIONS 



Metal Can Package 

V+ (SUBSTRATE AND CASE) 




LOGIC 


SWITCH 



1 


ON 
OFF 



ORDER NUMBERS: 
DG200AAA OR DG200ABA 
SEE PACKAGE 2 



ORDER NUMBERS: 
DG200AAK OR DG200ABK 
OR DG200ACK 
SEE PACKAGE 9 

DG200ACJ 
SEE PACKAGE 7 



iN2[::^ 

NC LT* 



Dual-ln-Line Package 

iTbiNi 



Y V 

D2CfT 1 I "T^ Dl 



12J NC 
12 



(SUBSTRATE) 

TTj NC 



SWITCH STATES ARE FOR LOGIC "1" INPUT (POSITIVE LOGIC) 



SCHEMATIC DIAGRAM (typical channel 

V* f 



(Ny O- 



v-0- 



■AVv- 



i 



S,^ COMf 




-O Sy 
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ABSOLUTE MAXIMUM RATINGS 



Voltages referenced to V- 

V+ 44 V 

GND. 25 V 

Digital Inputs'*, Vs, Vp -2 V to (V+ +2 V) or 

20 mA, whichever occurs first. 
Current, Any Terminal Except S or D . . . . 30 mA 

Current, S or D 20 mA 

Current, S or D Pulsed 

(1 msec, 10% Duty Cycle Max) 100 mA 

Operating Temp. (A Suffix) -55 to 125°C 

(B Suffix) -20 to 85° C 

(C Suffix) to 70°C 



Storage Temp. (A & B Suffix) .... -65to150°C 

(C Suffix) -65to+125°C 

Power Dissipation (Package)* 

Metal Can** ........ 450 mW 

14 Pin DIP*** 825 mW 

14 Pin Plastic DIP**** ........ 470 mW 



*Device mounted with all leads welded or soldered 
to PC board. 
** Derate 6 mW/°C above 75°C 
*** Derate 1 1 mW/°C above 75°C 
****Derate 6.5 mW/°C above 25°C 



ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC 
parameters and high and low temperature limits to assure conformance with specifications. 













MAX LIMITS 
















T YP^ 


A SUFFIX 


B/C SUFFIX 


UNIT 


TEST CONDITIONS, UNLESS NOTED: 






UMAMALIbMlbllU 


25° C 


-55°C 


25°C 


^2S°c 


-20/ 

o°c 


25X 


85/ 
70°C 


V+ = 15 V. V- = -15 V, Gnd = 0, 


1 




^ANALOG 


Minimum Analog Signal 
Handling Capability 


*15 




±15 


±15 




±15 


±15 


V 




2 




"^DSIon) 


Drain Source 


45 


70 


70 


100 


80 


80 


100 


it 


Vq = 10 V 


V|M = 0.8 V 


3 


S 


ON Resistance 


45 


70 


70 


100 


80 


80 


100 


Vq = -10 V 


Is = -1 mA 


4 


w 
1 


'S(off) 


Source OFF 


+0.01 




2 


100 




5 


100 




Vs= +14 V, Vo= -14 V 




5 


T 
C 


Lealtage Cl rent 


-0.02 




-2 


-100 




-5 


-100 




Vs = -14 V, Vq = 14 V 


V,|vj = 2.4 V 


6 


H 


'D(off) 


Drain OFF 


+0.01 




2 


100 




5 


100 


nA 


Vq = 14 V/ V/ 


7 




Leakage Current 


-0.02 




-2 


-100 




-5 


-100 


Vq = -14 V, Vs = 14 V 




8 




'D(on)^ 


Channel ON 


+0.1 




2 


200 




-5 


200 




Vq = Vs = 14 V 


V|M - 0.8 V 


9 




Leakage Current 


-0.1 




-2 


-200 




-5 


-200 




Vp =Vs = -14 V 


10 


1 


'iNH 


Input Current 


0.0009 




-1 


-10 




-1 


-10 




V|M = 2.4 V 


11 


N 
P 


Input Voltage High 


0.005 




1 


10 




1 


10 




Vif^ = 15V 


12 


U 
T 


'iNL 


Input Current 
Input Voltage Low 


-.0015 




-1 


-10 




-1 


-10 


V|N = 0V 


13 




^on 


Turn-ON Time 


440 




1000 






1000 




ns 


See Switching Time Test Circuit 


' 14 




^off 


Turn-OFF Time 


370 




500 






500 




15 


D 


Q 


Charge Injection 


-10 














pC 


Cl = lOOOpF, Vqem - OV, R^tN = OU 


16 


Y 
N 
A 
M 


Cs(off) 


Source OFF 
Capacitance 


9.0 
















Vs = 0, V|N = 5 V 


f = 140 kHz 


17 


1 

C 


CD(off) 


Drain OFF 
Capacitance 


9.0 














pF 


Vd = 0, V|N = 5V 


18 




^D(on)+ Cs(on) 


Channel ON Capacitance 


25 
















Vd = Vs = 0. V|N = 


19 




0IRR3 


OFF Isolation 


75 
















V|N = 5V 




20 




CCRR 


Channel to 
Channel Crosstalk 


90 
















Vs = 2 Vpp 


Zl = 75n 
f= 1 MHz 


21 


S 
U 
P 


1 + 


Pobiiive Supply Current 


0.8 




2 






2 




mA 


Both Channels "ON", or "OFF" V|n = or 2.4 V 


22 


1- Negative Supply Current 


-.23 




-1 






-1 





NOTES: ICME 

1 . Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 
2- iD(on) is leakage from driver info "ON" switch. 

3. "OFF" isolation ^ 20 log VsA/p, Vr = input to OFF switch, Vq = output 

4. Signals on Sx, Dx or INx exceeding V+ or V- will be clamped by internal 
diodes. Limit forward diode current to maximum current ratings. 
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Quad Monolithic SPST CMOS 
Analog Switch 

designed for . . . 

■ Analog Multiplexing 



Siliconix 



Remote Switching under 
TTL Logic Control 

Servo Control Switching 

Sampled Data Systems 

Programmable Gain 
Amplifiers 



BENEFITS 



Environmentally Rugged 

o 44V Power Supply Maximum Rating 
o Static Protected Logic Inputs 
o Latchproof 
Easily Interfaced 

o TTL and CiVlOS Compatible without 
Pull-Up Resistors 

o Logic Inputs Accept ± Comparator 
Transitions without Series Current Limit- 
ing Resistors 

Pin for Pin Compatible with 

o Analog Devices ADG201 

o Harris HI201 

o Intersil DG201 

o Siliconix DG201 



DESCRIPTION 

The DG201A designed on the Siliconix PLUS-40 CMOS process provides solid state switch action with 175 ohms contact 
resistance and very high OFF resistance. True switch action takes place over the full analog signal range of ±15V, with 
Break-Before-Make operation to prevent momentary shorting of signal inputs. Charge injection has been reduced by design 
to minimize spikes during switching transitions. 



PIN CONFIGURATION 

Dual-ln-Line Package 



14p ^2 

ijj^ V+ (SUBSTRATE) 

TTb s . 



LOGIC 


SWITCH 



1 


ON 
OFF 



ORDER NUMBERS: 
DG201AAK, DG201ABK OR DG201ACK 
SEE PACKAGE 10 

DG201ACJ 
SEE PACKAGE 8 

SWITCH OPEN FOR LOGIC "1" INPUT (POSITIVE LOGIC) 



FUNCTIONAL DIAGRAM (typical channel) 



IN^O- 



LOGIC 
INTERFACE 
AND 

PROTECTION GND 



v+ 

? 


> — 


LEVEL 




SHIFTER 



T 

V- 



■OSx 



SWITCH 
CONTACT 



-ODx 
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ABSOLUTE MAXIMUM RATINGS 

Voltages referenced to V- 

V+ 44 V 

GND. 25 V 

Digital inputs^ Vs, Vp -2 V to (V"^ +2 V) or 

20 mA, whichever occurs first. 

30 mA 
. . 20 mA 



Current, Any Terminal Except S or D . . 
Continuous Current, S or D . . . . . 
Peak Current, S or D 

(pulsed at 1 msec, 10% duty cycle max) 
Storage Temperature (A & B Suffix) 
(C Suffix) . . 
Operating Temperature (A Suffix) . 

(B Suffix) . 
(C Suffix) . 



70 mA 
-65 to 150°C 
-65 to 125°C 
-55 to 125°C 
-20 to 85° C 
to 70° C 



Power Dissipation (Package)' 

16 Pin DIP** 

16 Pin Plastic DIP*** . . 



900 mW 
470 mW 



*Device mounted with all leads soldered or v^/elded 
to PC board. 
** Derate 12 mW/°C above 75°C 
***Derate 6.5 mW/°C above 25°C 

Stresses listed under "Absolute Maximum Ratings" may be applied 
(one at a time) to devices without resulting in permanent damage. 
This is a stress rating only and not subject to production testing. 
Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 



ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25° C. Lots are sample-tested for AC 
parameters and high and low temperature limits to assure conformance with specifications. 













MAX LIMITS 
















TYP 


A SUFFIX 


B/C SUFFIX 


UNIT 


TEST CONDITIONS, UNLESS NOTED; 






CHAKACIEHIbMC 


25' 


-55'C 


25"C 


125"C 


-20X/ 


25-C 


85"C/ 
70C 


V+ = 15V, V- = -15V, Gnd = 


1 




^ANALOG 


Minimum Analog Signal 
Handling Capability 


±15 




±15 


±15 




±15 


±15 


V 




2 




^DS(on| 


Drain Source 


105 


175 


175 


250 


200 


200 


250 


Si 


Vd = 10 V 


V|M =0.8 V, 


3 




ON Resistance 


115 


175 


175 


250 


200 


200 


250 


Vq = -10 V 


Ig = -1 mA 


4 


S 
W 


'S(off) 


Source OFF 


0.01 






100 




5 


100 




Vs =14 V, Vq = - 14 V, 




5 


1 

T 


Leakage Current 


-0.02 






-TOO 




-5 


-100 




Vg = -14 V, V[) = 14 V 


V|N =2.4V 


6 


C 
H 


'D(off) 


Drain OFF 


0.01 






100 




5 


100 


nA 


Vq = 14 V, Vg = - 14 V 


7 


Leakage Current 


-0.02 






-100 




-5 


-100 


Vq = -14 V, Vg = 14 V 




8 




'D(on)^ 


Drain ON 


0.1 






200 




5 


200 




Vq = Vg = 14 V 


V|M =0.8 V 


9 






Leakage Current 


-0.15 






-200 




-5 


-200 




Vq = Vg = -14 V 


10 


1 


'iNH 


Input Current 


-.0004 






-10 




-1 


-10 


mA 


V|fg =2.4 V 


11 


N 
P 
U 
T 


Input Voltage High 


.003 






10 




1 


10 


V|M=15V 


12 


'iNL 


input Current 
Input Voltage Low 


-.0004 






-10 




-1 


-10 




V|rg =0V 


13 




*on 


Turn-ON Time 


480 




1000 






1000 




ns 


.^po ^vA/itrhinn Timo TpQt Pirriiit 


14 




•off 


Turn-OFF Time 


370 




500 






500 








15 




Q 


Charge Injection 


20 














pC 


Cl = lOOOpF Vqen = ov Rgen = 0" 


16 


D 
Y 
N 


CS(off) 


Source OFF 
Capacitance 


5 
















Vg = 0, V|M = 5 V 


f = 140 kHz 


17 


A 
M 
1 

r 


CD(off) 


Drain OFF 
Capacitance' 


5 














pF 


Vq = 0, V|N = 5V 


18 




CD(on) + Cs(on) 


Channel ON Capacitance 


16 
















Vd = Vg = 0. V|N = 




19 




OIRR 


OFF Isolation 


70 
















V|N = 5V 




20 




CCRR 


Channel to 
Channel Crosstalk 


90 














dB 


Vs = 2 Vpp, f = 100 KHz 
Zl = 7511 




21 


s 
u 
p 


l-t- 


Positive Supply Current 


.9 




2 






2 




mA 


All Channels "ON" or "OFF' 


, V|N =0 or 2.4 V 


22 


1 - Negative Supply Current 


-.3 




-1 






-1 





NOTES: ICMC-B 

1. Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 

2. iD(on) leakage from driver into "ON" switch. 

3. Signals on Sx. Dx or INx exceeding V+ or V- will be clamped by internal diodes. Limit 
forward diode current to maximum current ratings. 
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2787 



Quad Monolithic 
SPSTCAAOS 
Analog Switch 

designed for . . . 

■ Analog Multiplexing 

■ Remote Switching under TTL 
Logic Control 

■ Servo Control Switching 

■ Sampled Data Systems 

■ Programmable Gain Amplifiers 



Sillconix 



BENEFITS 

• Environmentally Rugged 

o 44 V Power Supply Max Rating 
o Static Protected Logic Inputs 
O Latch Proof 

• Easily Interfaced 

o TTL and CMOS Compatible Without Pullup 
Resistors 

o Logic Inputs Accept ± Comparator Tran- 
sitions Without Series Current Limiting 
Resistors 

• Pin for Pin Compatible 

o Intersil IH202 
o National LF11202 



DESCRIPTION 

The DG202 designed on the Siliconix PLUS-40 CMOS process provides solid state switch action with 175 ohms contact 
resistance and very high OFF resistance. True switch action takes place over the full analog signal range of ±15 V, with BREAK- 
BEFORE-MAKE operation to prevent momentary shorting of signals inputs. Charge injection has been reduced by design to 
minimize spikes during switching transitions. 



PIN CONFIGURATION 



Dual In-Line Package 



V- c[T 

GND C 



J--1 ■ 



IN4 C[I '-<K>E3 IN 



TJJd V+ (SUBSTRATE) 



LOGIC 


SWITCH 



1 


OFF 
ON 



ORDER NUMBERS: 
DG202AK, DG202BK OR DG202CK 
SEE PACKAGE 10 
ORDER NUMBER: 

DG202CJ 
SEE PACKAGE 8 

SWITCH CLOSED FOR LOGIC "1" 
INPUT (POSITIVE LOGIC) 



FUNCTIONAL DIAGRAM (typical switch) 



LOGIC 
INTERFACE 
AND 

PROTECTION C5ND 



'NxO 



v+ 

? 


> — 


LEVEL 




SHIFTER 



1 

V- 



-OSx 



SWITCH 
CONTACT 



-ODx 
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ABSOLUTE MAXIMUM RATINGS 

Voltages referenced to V - 

V4- 44V 

GND 25V 

Digital inputs^, Vs, Vq -2Vto(V+ +2V)or 

20 mA, whichever occurs first 

Current, Any Terminal Except S or D 30 mA 

Continuous Current, S or D 20 mA 

Peak Current S or D 

(pulsed at 1 msec, 10% duty cycle max) 70 mA 

Storage Temperature (A & B Suffix) -65to150°C 

(C Suffix) -65to125°C 

Operating Temperature (A Suffix) - 55 to 125°C 

(B Suffix) -20 to 85 °C 

(C Suffix) 0to70°C 



Power Dissipation (Package)* 

16-Pin DIP** 900 mW 

16-Pin Plastic DIP*** 470 mW 

* Device mounted with all leads soldered or welded to PC 
board. 

**Derate 12 mW/ °C above 75°C. 
***Derate 6.5 mW/ °C above 25°C. 



Stresses listed under "Absolute Maximum Ratings" may be applied 
(one at a time) to devices without resulting in permanent damage. 
This is a stress rating only and not subject to production testing. 
Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 



ELECTRICAL CHARACTERISTICS 



All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits to 
assure conformance with specifications. 













MAX LIMITS 












rHAPflrTFPicTir 


TYP' 


A SUFFIX 


B/C SUFFIX 


UNIT 


Itbl UUIMUIIIUNii. 
UNLESS NOTED: V+ = 15 V, 
V- = -15 V, GND = 










2S»C 


-55«C 


2S»C 


125°C 


-20»C/ 
0°C 


25»C 


85»C/ 
70»C 


1 




^ANALOG 


Minimum Analog 
Signal Handling 
Capability 


±15 




±15 


±15 




±15 


±15 


v 




2 






Drain-Source 


105 


175 


175 


250 


200 


200 


250 


12 


Vd = 10 V 


V|M = 2.4 V, 


3 


S 
W 
1 


''DSIon) 


ON Resistance 


115 


175 


175 


250 


200 


200 


250 


Vd = -10 V 


Ig = -1 mA 


4 




Source OFF 


0.01 




1 


100 




5 


100 




Vs=14V, Vp=-14 V 




5 


T 
C 


'sioHl 


Leakage Current 


-0.02 




-1 


-100 




-5 


-100 




Vj^ -14 V, Vd = 14 V 


V|^; = 0.8 V 


6 


H 




Drain OFF 


0.01 




1 


100 




5 


100 


nA 


Vq= 14 V, Vs = -14 V 


7 




'dIoHI 


Leakage Current 


-0.02 




-1 


-100 




-5 


-100 




Vq = -14 V, Vs= 14 V 




8 




, 2 
'DIonI 


Drain ON 


0.1 




1 


200 




5 


200 




Vd V5 = 14V 


V|N-2.4V 


9 




Leakage Current 


-0.15 




-1 


-200 




-5 


-200 




Vd=Vs=-14 V 


10 


1 




Input Current, 


-.0004 




-1 


-10 




-1 


-10 




V|r, = 2.4V 


11 


N 
P 


'iNH 


Input Voltage High 


.003 




1 


10 




1 


10 




V,fj = 15 V 


12 


U 
T 


'iNL " 


Input Current, 
Input Voltage Low 


-.0004 




-1 


-10 




-1 


-10 




V|N=0 


13 




ton 


Turn-ON Time 


480 




1000 






1000 




ns 


See Switching Time Test Circuit 


14 




'off 


Turn-OFF Time 


370 




500 






500 




15 




Q 


Charge Injection 


20 














pC 


CL = 1000pF,VGEfj = V, Rgei>j = 012 


16 


D 
Y 
N 
A 
M 


Csiotfl 


Source OFF 
Capacitance 


5 
















Vs = 0, V|^j=0 V 




17 


t^Dloff) 


Drain OFF 
Capacitance 


5 














pF 


Vd=0. V|m = V 


f=140 KHz 


18 


1 

C 


Coionl + Csionl 


Channel ON 
Capacitance 


16 
















Vd=Vs = 0, V,fj=5V 




19 




OIRR 


Off Isolation 


70 
















V|^j = V 




20 




CCRR 


Channel to 
Channel Crosstalk 


90 














dB 


Vs = 2 Vpp, f=100 KHz, Zl=75« 


21 


s 
u 
p 


1 + 


Positive Supply 
Current 


.9 




2 






2 




mA 


All Channels "ON" or "OFF," 


22 


p 

L 

y 


1- 


Negative Supply 
C^'rrent 


-.3 




-1 






-1 




V|^J=0 or 2.4 V 





NOTES: 

1. Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 3. Signals on S^, D^ or IN^ exceeding V + or V will be clamped by internal ICMC-D 
2- 'Dion) leakage from driver into "ON" switch. dioded. Limit forward diode current to maximum current ratings. 
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Quad Monolithic SPST CMOS 
Analog Switch 

designed for . . . 



Siliconix 



■ Low Transient Switching 
i.e.. Sample and Hold Circuits 

■ Switching Multiple Signals 
such as Multiplexing Inputs 

■ High Frequency Signal 
Switching e.g.. Computer 
Peripheral Equipment 

■ TTL Compatible Systems 

Including Microprocessor 
Systems 



DESCRIPTION 



BENEFITS 

• Environmentally Rugged 

o Latchproof 

o Power Supply Overvoltage to 40V Max 

• Reduced Switching Error 

Low Charge Coupling 

• Easily Interfaced 

o TTL, DTL and CMOS Compatible 
without Pull Up Resistors 

• Reduces External Component Requirements 

^> ±15 V Analog Signal Range with ±15 V 
Supplies 

• Reduced System Cross-Talk 

^> Break-Before-iyiake Switching 

• Eliminates Signal Error 

o 0.01 nA Typical Leakage From Source 
Or Drain 

• Pin for Pin Compatible with 
o Intersil IH5052, IH201 

• Low Cost 



The DG21 1 designed on the Siliconix PLUS-40 CMOS process is a 4-channel single pole single throw analog switch with low and 
nearly constant ON resistance over the entire analog signal range. The switch will conduct current in either direction with no off- 
set voltage in the ON condition, and block voltages up to 30 V peak-to-peak in the OFF condition. The ON-OFF state of each 
switch is controlled by a driver. With a logic "0" at the input to the driver ( - 15 V to 0.8 V) thw switch will be ON, and a logic "1" 
(2.4 V to 15 V) will turn the switch OFF. The input can thus be directly interfaced with TTL, DTL, RTL, CMOS and certain PMOS 
circuits. Switch action is break-before-make. Logic inputs can directly connect to op-amp output swings. 



PIN CONFIGURATION 



Dual-ln-Line Package 



<1 



13^ V+ (SUBSTRATE) 
NC 

TTp S3 
10^ D3 



LOGIC 


SWITCH 



1 


ON 
OFF 



ORDER NUMBER: 

DG211CJ 
SEE PACKAGE 8 



SWITCH OPEN FOR LOGIC "1" INPUT (POSITIVE LOGIC) 
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ABSOLUTE MAXIMUM RATINGS 

V+ to V- 40 V 

V|fg to Ground V-, V+ 

Vl to Ground -0.3 V, 25 V 

Vs or Vq to V+ 0, -40 V 

Vgor Vq to V- 0. 40 V 

V+ to Ground 25 V 

V- to Ground -25 V 

Current, Any Terminal Except S or D 30 mA 

Continuous Current, S or D 20 mA 

Peak Current, S or D 

(pulsed at 1 msec, 10% duty cycle max) 70 mA 

ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25 C. Lots are sample-tested for AC parameters and high and 
low temperature limits to assure conformance with specifications. 



Storage Temperature -65 to 125°C 

Operating Temperature to 70°C 

Power Dissipation (Package)' 

16 Pin Plastic DIP** 470 mW 

'Device mounted with all leads soldered or welded to 
PC board. 
"Derate 6.5 mW/°C above 25° C 



CHARACTERISTIC 


TYP' 

25° C 


MAX 
LIMITS 
C SUFFIX 

25° C 


UNIT 


TEST CONDITIONS, UNLESS NOTED: 
V+ = 15 V, V- = -15 V, Gnd = 0, Vl = 5 V 


1 


S 

w 
1 

T 
C 
H 


Mm. Analog Signal 
^ANALOG Handling Capability 


±15 


±15 


V 




2 


Drain Source 
'°S(on) Resistance 


105 


175 


n 


Vo = 10V 


V|rg =08 V, ls = -1 mA 


3 


115 


175 


Vq= -10 V 


4 


Source OFF 

IS(off) 11,- 
^'""> Leakage Current 


0.01 


5 


nA 


Vs= 14 V, Vd = -14 V 


V|M = 2 4 V 


5 




'—5 


Vs =-14 V, Vd= 14 V 


6 


Dram OFF 
Leakage Current 


0.01 


5 


Vq- 14 V, Vs = 14 V 


7 


-0.02 


-5 


Vd= -14 V, Vs = 14 V 


8 


2 Drain ON 

Leakage Current 


0.1 


5 


Vd= Vs = 14 V 


V|M = 0.8 V 


9 


-0.15 


-5 


Vd = Vs = 14 V 


10 


1 

N 
P 
U 
T 


Input Current, 
'^^^ Input Voltage High 


-0.0004 


1 


mA 


V|M = 2.4V 


11 


0.003 


1 


V|M = 15 V 


12 


Input Current. 
Input Voltage Low 


-0.0004 


1 


Virj = o 


13 


D 
Y 
N 
A 
M 
1 

C 


ton Turn ON Time 


460 


1000 


ns 


Vs= 2 V 
R|_= IK S2 
Cl =35 pF 


See Switching Time 
Test Circuit 


14 


tgjj^ Turn OFF Time 


360 


500 


15 


1^(12 Turn OFF Time 


450 




16 


Source OFF 
5'°"' Capacitance 


5 




pF 


Vs = 0,V|N=5V 


f = 1 MHz 


17 


Drain OFF 
^DioU) Capacitance 


5 




VO = O.V|N = 5V 


18 


Channel ON 
CD(on)^Cs(on) capacitance 


16 




Vd = Vs = 0,V|m=0 


19 


OFF Isolation-' 


70 




dB 


V|rvj = 5 V, Rl = IK Si. Cl = 15 pF 
Vg= 1 VBMS, » =100 kHz 


20 


Interchannel 

Crosstalk 

Isolation 


90 




21 


S 
U 
P 


1+ Positive Supply Current 


0.35 


0.48 


mA 


V||.^= or 2.4 V 


22 


1— Negative Supply Current 


0.30 


0.48 


23 


II Logic Supply Current 


0.5 


1.2 



1 . Typical values are for DESIGN AID ONLY, not guaranteed and 
not subject to production testing. 

2. iD(on) leakage from driver into ON switch. 

IVsl 

3. OFF Isolation = 20 log , Vs = input to OFF switch. 

Vq = output. IVqI 



ICMC-A 



SWITCHING TIME TEST CIRCUIT 

Switch output waveform shown for Vs = constant with logic input waveform as shown. Note that Vs may be + or - as per 
switching time test circuit. Vq is the steady state output with switch on. Feedthrough via gate capacitance may result in 
spikes at leading and trailing edge of output waveform. 



LOGIC 
INPUT (INf) 
t, < 20 ns 50% 
tf < 20 ni 



SWITCH 
INPUT 



SWITCH 
OUTPUT (Vq) 



I 



0.9 Vq 



0.9 Vq 
Vo 



- 0.9 \ 
V 0.1 




(REPEAT TEST FOR IN2, IN3 AND IN4) 



"l * 'DSIonl 
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Quad Monolithic SPST CMOS 
Analog Switch 

designed for . . . 



Siliconix 



■ Low Transient Switching 
i.e.. Sample and Hold Circuits 

■ Switching Multiple Signals 
such as Multiplexing Inputs 

■ High Frequency Signal 
Switching e.g.. Computer 
Peripheral Equipment 

■ TTL Compatible Systems 

Including Microprocessor 
Systems 



DESCRIPTION 



BENEFITS 

• Environmentally Rugged 
o Latchproof 

o 40 V Power Supply Max Rating 

• Reduced Switching Error 

o Low Charge Coupling 

• Easily Interfaced 

o TTL, DTL and CMOS Compatible with- 
out Pull Up Resistors 

• Reduces External Component Requirements 

o ±15 V Analog Signal Range with ±15 V 
Supplies 

• Reduced System Cross-Talk 

o Break-Before-Make Switching 

• Eliminates Signal Error 

o 0.01 nA Typical Leakage From Source 
or Drain 

• Pin for Pin Compatible with Intersil IH5053, 
iH202 

• Opposite Logic Control of DG211 

• Low Cost 



The DG212 designed on the Siliconix PLUS-40 CMOS process is a 4-channel single pole single throw analog switch with low 
and nearly constant ON resistance over the entire analog signal range. The switch will conduct current in either direction 
with no offset voltage in the ON condition, and block voltages up to 30 V peak-to-peak in the OFF condition. The ON- 
OFF state of each switch is controlled by a driver. With a logic "0" at the input to the driver (-15 V to 0.8 V) the switch 
will be OFF, and a logic "1" (2.4 V to 1 5 V) will turn the switch ON. The input can thus be directly interfaced with TTL, 
DTL, RTL, CMOS and certain PMOS circuits. Switch action is break-before-make. Logic inputs can directly connect to 
op-amp output swings. 



PIN CONFIGURATION 



Dual-ln-Line Package 



V- c[T 

GND 



3- 



iTj^ V+ (SUBSTRATE) 
'up Vl (+5V) 

°3 



LOGIC 


SWITCH 



1 


OFF 
ON 



ORDER 

NUMBER: 

DG212CJ 

SEE PACKAGE 8 



SWITCH CLOSED FOR LOGIC "1" INPUT {POSITIVE LOGIC) 
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ABSOLUTE MAXIMUM RATINGS 

Power Dissipation (Package)* 

16 Pin Plastic DIP** 470 mW 

"Device mounted with all leads soldered or welded to 
PC board. 
**Derate 6.5 mW/°C above 25°C 



Stresses listed under "Absolute Maximum Ratings" may be applied 
(one at a time) to devices without resulting in permanent damage. 
This is a stress rating only and not subject to production testing. 
Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 



ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25"C. Lots are sample-tested for AC parameters and high and 
low temperature limits to assure conformance with specifications. 



CHARACTERISTIC 


TYPi 


M/VX 
LIMITS 
C SUFFIX 


UNIT 


TEST CONDITIONS. UNLESS NOTED: 
V+ = 15 V, V- f -15 V. Gnd = 0. Vl = 5 V 


1 




^ANALOG 


Mm. Analog Signal 
Handling Capability 


±15 


±15 


V 




2 




rOSIon) 


Dram Source 


105 


1 75 




Vp = 10 V 


V|N = 2.4 V, Is = -1 mA 


3 


S 


ON Resistance 


115 


1 75 


Vq = -10 V 


4 


w 
1 


ISIotf)' 


Source OFF 


01 


5 




Vg = 14 V, Vp= 14 V 




5 


T 
C 


Leakage Current 


02 


-5 




Vg = -14 V, Vq = 14 V 


V|N = 0.8 V 


6 


H 


lD(of<l 


Dram OFF 


01 


5 


nA 


Vd= 14 V, Vg = 14 V 


7 




Leakage Current 


02 


-5 


Vd= -14 V, Vs = 14 V 




8 




lD(on|2 


Dram ON 


0.1 


5 




Vp= Vs = 14 V 


V|N = 2.4 V 


9 




Leakage Current 


0.15 


- 5 




Vq = Vs = -14 V 


10 


1 


l|NH 


Input Current, 


0004 


, 1 




V||sj = 2,4 V 


1 1 


N 
P 


Input Voltage High 


003 


1 


pA 


V|M=15V 


12 


U 
T 


l|NL 


Input Current, 
Input Voltage Low 


0.0004 


1 


V|M=0 


13 




^on 


Turn-ON Time 


460 


600 




Vs = 2 V 
Rl_ = IK S! 


See Switching Time 
Test Circuit 


14 




'offl 


Tur'n-OFF Time 


360 


450 


ns 


15 




'off2 


Turn OFF Time 


450 






Cl = 35 pF 




16 


D 


CsioffI 


Source OFF 
Capacitance 


5 






Vs =0, V||M = V 




17 


Y 
N 
A 


CDIoffj 


Dram OFF 
Capacitance 


5 




pF 


Vd = 0. V|N =0 V 


f = 1 MH? 


18 

I 


M 

C 


CD(on) * Csion) 


Channel ON 
Capacitance 


16 






Vd = Vs = 0, V|m = 5 V 




19 




OFF Isolation-^ 


70 






V|N = V, Ri_= IK Si, Cl= 15 pF 
Vg= 1 VRMS, f =100 kHz 


20 




Inierchannel 
Crosstal k 
Isolation 


90 




clB 


21 


S 

u 


1+ Positive Supply Current 


0.35 


0.48 








22 


1- Negative Supply Current 


0.30 


0.48 


mA 


V||,j= or 2 4 V 




23 


p 


II 


Logic Supply Current 


5 


1.2 










1 . Typical values are for DESIGN AID ONLY, not guaranteed and 


4. Signals on Sx, Dx 


or INx exceeding V+ or 


V- will be ICMC-C 



not subject to production testing. clamped by internal diodes. Limit forward diode current to 

2. iD(on) 's l^al^ags from driver into ON switch. maximum current ratings. 



I Vsl 

3. OFF Isolation = 20 log , Vs = input to OFF switch, 

Vq = output. ' ^D I 



Voltages referenced to V- 

V+ 44 V 

GND 25 V 

Digital inputs'^ Vs, Vq ■ - -2 V to (V+ +2 V) or 

20 mA, whichever occurs first. 

Current, Any Terminal Except S or D 30 mA 

Continuous Current, S or D 20 mA 

Peak Current, S or D 

(pulsed at 1 msec, 10% duty cycle max) 70 mA 

Storage Temperature -65 to 125°C 

Operating Temperature to 70°C 
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Siliconix 

See Product Selector Guides on Pages 2779-2783. 



Quad Monolithic SPST CMOS 
Analog Switch with 
Data Latches 

designed for . . . 

■ Data Acquisition Systems 



Automatic Test Equipment 

Communication Systems 

Microprocessor Controlled 
Systems 



Siliconix 



BENEFITS 

• Environmentally Rugged 

O 44V Power Supply Max Rating 
O Static Protected 
O Latchproof CMOS Process 
O Improved Input Protection 



• Easily Interfaced 

O TTL Compatible Without Pullup Resistor 
O On-Chip Regulator Allows Wide Tolerance 

of Supplies Without Affecting TTL 

Switching Levels 

• Microprocessor Bus Compatible 

O Accepts 230 ns Write Plus Width 
O Guaranteed Break-Before-Make 

• Improved System Accuracy 

O Verror=0.45 max 

= 'D(on) 



^DS(on) 



DESCRIPTION 

The DG221 is designed on the SILICONIX PLUS-40 CMOS PROCESS providing solid state switch action with 60 ohms 
(typical) contact resistance and very high OFF resistance. True switch action tal<es place over the full analog signal 
range of ± 15V with guaranteed breal<-before-make switch action to prevent momentary shorting of input signals. 
The input protection circuitry protects inputs from static damage and gives high noise immunity. Charge injection 
has been reduced by design to minimize switching transients. Latches on all four switches result in /iP bus 
compatibility. 



PIN CONFIGURATION 



INi 



GND 



_ D Q - 


r Q D - 


>- 










r-l 


1 

_ D O J 


1 

L Q D - 







IN2 


INx 


WR 


SWITCH 


02 








ON 


1 





OFF 


S2 






Maintains 


v + 


X 


1 


Previous 
state 



12] WR 

jT] S3 



Logic "1" V|N > 2.4V 
Log ic "0" V|N < 0.8V 
WR input is level sensitive 
(not edge-triggered) 



ORDER NUMBERS: 
DG221AK, DG221BK or DG221CK 
SEE PACKAGE 10 

DG221CJ 
SEE PACKAGE 8 

SWITCHES ARE SHOWN IN THE LOGIC "1" INPUT STATE 
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ABSOLUTE MAXIMUM RATINGS 



Voltages referenced to V- 

V+ 44V 

GND ^ 25V 

Digital inputs WR, Vg, Vp^ - 2V to (V + + 2V) or 

20 mA, whichever occurs first 

Current, Any Terminal Except S or D 30 mA 

Continuous Current, S or D 20 mA 

Peak Current S or D 

(pulsed at 1 msec, 10% duty cycle max) 70 mA 

Storage Temperature (A &B Suffix) -65to ^-ISO'C 

(C Suffix) -65to +125°C 

Operating Temperature (A Suffix) ....... 55 to +125°C 

(B Suffix) -20 to +85°C 

(C Suffix) 0to+70°C 



Power Dissipation (Package)* 

16-Pin DIP** 900 mW 

16-Pin Plastic DIP*** 470 mW 

* Device mounted with all leads soldered or welded to 
PC board. 
** Derate 12 mW/°C above 75 °C. 
***Derate6.5 mW/°C above 25 °C. 

Stresses listed under "Absolute Maximum Ratings" 
may be applied (one at a time) to devices witliout 
resulting in permanent damage. This is a stress rating 
only and not subject to production testing. Exposure to 
absolute maximum rating conditions for extended 
periods may affect device reliability. 



ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25°C. Sample parts are tested for AC 
parameters and high and low temperature limits to assure conformance with specifications. 













I^AX Llf^lTS 












CHARACTERISTIC 


TYP^ 


A SUFFIX 


B/C SUFFIX 




TEST CONDITIONS, UNLESS NOTED 










25''C 


-55°C 


25''C 


125°C 


-20*C/ 
0°C 


25°C 


85°C/ 
70°C 




V-t- = 15V, V- = 


+ 15V, GND = 


1 




^ANALOG 


Analog Signal Handling 
Capability 


±15 




±15 


±15 




±15 


±15 


V 




2 




4 


Drain-Source ON 


60 


90 


90 


135 


90 


90 


135 


u 


Vd= 10V 


V|N = 0.8V 


3 


S 


i^DSIon) 


Resistance 


70 


90 


90 


135 


90 


90 


135 


Vd= - 10V 


13 = - 1 mA 


4 


W 
1 


'S(off) 


Source OFF Leakage 


0.01 




1 


100 




5 


100 




Vs= 14V, Vd= - 14V 




5 


T 
C 


Current 


-0.02 




-1 


-100 




-5 


-100 




Vs= - 14V, Vd= 14V 


V|fg = 2.4V 


6 


H 


'D(off) 


Drain OFF Leakage 


0.01 




1 


100 




5 


100 




Vd= 14V, Vs= - 14V 


7 




Current 


-0.02 




-1 


-100 




-5 


-100 


nA 


Vd= - 14V, Vs= 14V 




8 




1 2 


Drain ON Leakage 


0.1 




1 


200 




5 


200 




Vd = Vs=14V 


V|N = 0.8V 


9 




'D(on) 


Current 


-0.15 




-1 


-200 




-5 


-200 




Vd = Vs=-14V 


10 


1 


'iNH' 'wR H 


Input Current, 


-.0004 




-1 


-10 




-1 


-10 




V|fg = 2.4V 


11 


N 
P 


Input Voltage Higfi 


.003 




1 


10 




1 


10 




V|N = 15V 


12 


U 
T 


l|NL' 'WR L 


Input Current, 
Input Voltage Low 


-.0004 




-1 


-10 




-1 


-10 




V|N = OV 


13 


S 
U 
P 


1 + 


Positive Supply Current 


0.8 




1.5 






1.5 




mA 


All Cfiannels "ON" or "OFF", V||vj = or 2.4V 


14 


1- Negative Supply Current 


-.4 




-1.0 






-1.0 




15 




Q 


Chiarge Injection 


20 














pC 


Cl= 1000 pF, VQEfg = OV, RGEN = Of^ 


16 




Cs(off) 


Source Off Capacitance 


8 
















Vs = 0, V|N = 5V 




17 




CD(off) 


Drain OFF Capacitance 


9 














PF 


Vd = 0, V|n = 5V 


f=1 IVIHz 


18 


D' 


CD(on) + Cs(on) 


Cfiannel ON Capacitance 


29 
















Vd=Vs = O,V|n = 




19 


Y 
N 


OIRR 


Off isolation. 


70 














dB 


V|N = 5V 


20 


A 
M 
1 


CCRR 


Cfiannel to Ctiannel 
Crosstalk 


90 














Vs= 1 Vpp, f = 100 kHz, Rl= 1 kSJ, Cl= 15 pF 


21 


C 


'on 


Turn ON Time 






550 






550 






See Switcfiing Time Test Circuit, Fig, 1 


22 




'off 


Turn-OFF Tinne 






340 






340 




nS 


23 




ton, WR 


Turn ON Time Write 






550 






550 




See Switcfiing Time Test Circuit, Fig, 2 


24 




'off.WR 


Turn-OFF Time Write 






340 






340 







ICMM-A 

NOTES: 

1. Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 

2. iD(on) 's leakage from driver mto "ON" switcti. 

3. Signals on S)(, D)(, WR or INx exceeding V -I- orV- will be clamped by internal diodes. Limit for- 
ward diode current to maximum current ratings. 

4. .irQ)S(on) guaranteed to be wittiin ±5% switcfi to switcti wittiin a package (not a tested 
parameter). 
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Siliconix 

See Product Selector Guides on Pages 2779-2783. 



Monolithic General Purpose 
CMOS Analog Switch 

designed for . . . 



Siliconix 



Programmable Gain Amplifiers 
Analog Multiplexing 
Servo Control Switching 



BENEFITS 

• Transient Suppression 

o Make-Before-Break Switch Operation 

• Environmentally Rugged 

o 40V Power Supply Rating 
o Static Protected Logic Inputs 
o Latchproof 

• Easily Interfaced 

o TTL and CIVIOS Compatible without 
Pull Up Resistors 

• Reduces External Component Requirements 

o Full Rail to Rail Analog Signal Range 
o No Diode Protection Required Between 
V|_ and V+ for Power Supply Sequencing 

• Pin for Pin Compatible with 
o IH5043 

o HI 5043 

o DG5043, DG191, DG390 



DESCRIPTION 

The DG243 designed on the Siliconix PLUS-40 CMOS process provides solid state switch action with 50 ohms contact 
resistance and very high OFF resistance. True switch action takes place over the full analog signal range of ±15 volts, with 
Make-Before-Break operation improving transient response in programmable gain amplifiers. 



PIN CONFIGURATIONS 



DUAL SPOT 





SW 1 


SW 3 


LOGIC 


SW 2 


SW 4 





OFF 


ON 


1 


ON 


OFF 



ALL SWITCHES SHOWN IN 
THE LOGIC "1" 
SWITCH STATE 



Dual-ln-Line Package 



S3<IHJ-Y H 
NCC[7 j LjJj- 



T6>Si 
INi 
V- 
GND 
Vl 

$2 



TOP VIEW 



ORDER NUMBER: 
DG243AK or DG243CK 
SEE PACKAGE 10 

DG243CJ 
SEE PACKAGE 8 



FUNCTIONAL DIAGRAM (typical channel) 



IN> 



LOGIC 
INTERFACE 
AND 

PROTECTION GND 



V+ 

I 



^Sw__ LEVEL _ _ A 
SHIFTER "\ 



I 



-OSx 



SWITCH 
CONTACT 



-ODx 
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ABSOLUTE MAXIMUM RATINGS 








Operating Temperature (A Suffix) .... -55tbl25°C 


Voltages referenced to V- 

V+ . . 




44 V 


Power Dissipation* 


(C Suffix) 


Oto 70° C 


vl- 




(GND 


-0.3 V) to 44 V 


Metal Can and Plastic DIP** 


. 450 mW 


GND 








25 V 


16 Pin DIP**** 




1 900 mW 


Digital inputs^ Vs, Vp -2 V to (V 


^+2 V) or 


Flat Pack***** 




, 900 mW 






30 mA, whichever occurs first. 














Current, Any Terminal Except S or D 
Continuous Current, S or D 
Peak Current, S or D 

(pulsed at 1 msec, 10% duty cycle max) 




. 30 mA 
30 mA 

. 100 mA 


*AII leads welded or soldered to PC board. 
** Derate 6 mW/°C above 75° C 
****Derate 12 mW/°C above 75° C 
*****Derate 10 mW/°C above 75° C 




Storage Temperature (A Suffix) .... 

(C Suffix) .... 


. -65 to 1 50° C 
. -65 to 1 25° C 


Stresses listed under "Absolute Maximum Ratings" may be applied 
lone at a time) to devices without resulting in permanent damage. 
This is a stress rating only and not subject to production testing. 
Exposure to absolute maximum rating conditions for extended periods 
may affect device reliability. 


ELECTRICAL CHARACTERISTICS 




All DC parameters are 100% tested at 25° C. Lots are sample-tested for AC 


parameters and high and low temperature limits to assure conformance with specifications. 










MAX LIMITS 




TEST CONDITIONS 
V+ = 15V, V- = -15 








CHARACTERISTICS 


A SUFFIX 


C SUFFIX 


UNIT 


/ 








-55*C 


25°C 


125'C 


o*c 


25°C 


70''C 




Vl = 5V, GND =0V 




1 




„ Minimum Analog Signal 
^ANALOG Handling Capability 




±15 


±15 




i15 


i15 


v 




2 




3 Drain Source 


50 


50 


75 


50 


50 


75 


n 


Vq = 10 V, Ig = -10 mA 




3 


S 
W 
1 


'■DS(on) ON Resistance 


50 


50 


75 


50 


50 


75 


S/q = -10 V, Ig = -10 mA 




4 


, 3 Source OFF 
Sfoffl II 

' Leakage Current 




1 


100 




1 


100 




Vg =14 V, Vq = - 14 V 




5 


T 




-1 


-100 




-1 


-100 




Vg = -14 V, Vq = 14 V 


Note 1 


6 


C 
H 


, 3 Drain OFF 




1 


100 




1 


100 


nA 


Vg = -14 V, V|3 = 14 V 


7 




D(off) , I. r~ 

^ ' Leakage Current 




-1 


-100 




-1 


-100 


Vg = 14 V, Vp = - 14 V 




8 




3 Drain ON 




2 


200 




2 


200 




Vg =Vd = 14 V 




9 




Leakage Current 




-2 


-200 




-2 


-200 




Vg = Vp = -14 V 




10 


1 

N 
P 


. 3 Input Current 

Input Voltage High 




±1 


±1 




±1 


±1 




V|NH=2.0V 


n 


U 
T 


. 3 Input Current 

Input Voltage Low 




±1 


±1 




il 


±1 


V|NL=0.8V 


12 




tgn'* Turn-ON Time 




500 






700 




ns 


Vg = ±10 V, Rl = IK!! 


Note 2 


13 




toff4 Turn-OFF Time 




1000 






1200 




Cl =35 pF 


14 




Q Charge Injection 


60 Typical 


pC 


Cl =1000pF,RGEN =0!!, 

Vgen = V 


15 


D 
Y 


_ Source OFF 
Capacitance 


15 Typical 








16 


N 
A 
M 
1 


_ Drain OFF 
'^<°"' Capacitance 


17 Typical 


PF 


Vs =Vd =0 V, 
f = 1 MHz 




17 


C 


^ P Channel ON 
^D(on) + >-S(on) Capacitance 


45 Typical 






Note 1 


18 




OIRR OFF Isolation 


75 Typical 




Zl = 75!! 
Vg =2 Vpp 








Interchannei 
CCRR Crosstalk 

Isolation 














dB 




19 








89 Typical 








f = 1 MHz 




20 


S 


1+3 Positive Supply Current 


300 


300 


300 


300 


300 


300 








21 


u 
p 
p 


1-3 Negative Supply Current 


-300 


-300 


-300 


-300 


-300 


-300 




V||,j =0 V or 2.4 V 




22 


L 
Y 


II"' Logic Supply Current 


300 


300 


300 


300 


300 


300 








23 


IqMP Ground Supply Current 


-300 


-300 


-300 


-300 


-300 


-300 










NOTES: 


















ICMK-C 






1 : V||\j = Input voltage to perform proper function. 
For Logic "l " — V|nh = 2.0 V 
For Logic "0" — V|f^L = "-^ ^ 




3: Limits of these parameters are tested 100% at 25 °C and 125°C for "/883" 
devices. 

4: For '7883" devices these parameters are 100%tested at 25°C. 








2: See Switching Time Test Circuit. 






5: Signals on Sx, Dx or INx exceeding V+ or V- will be clamped by internal diodes. 
Limit forward diode current to maximum current ratings. 
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Siliconix 

See Product Selector Guides on Pages 2779-2783. 



Quad Monolithic SPST 
CMOS Analog Switch 

designed for . . . 

■ Portable, Battery Powered 
Instrumentation 

■ Automotive Applications 

■ Computer Peripherals 

■ Communication Systems 

■ High Speed Multiplexing 

■ Low Leakage Switching 

■ Sample and Hold 

■ Data Acquisition Systems 

■ Single or Dual Supply Systems 



Siliconix 



BENEFITS 

• High Speed Switching with 
Break-Bef ore-Make 

O ton = 130 nsec Typical 
O toff = 90 nsec Typical 

• Single Supply Operation 

O + 5V to + 30V 

• CMOS Compatible (positive logic) 

O For TTL Logic Compatibility Use DG202 

• Wide Signal Range ±15V 

• Low Standby Power 

O 300 /(W Max 

• Minimizes Signal Error 

O rps < 6012 Typical 

O iD(off) < 100 pA Typical 

O Minimized Switching Transients 

• Environmentally Rugged 

O Latchproof CMOS Process 



DESCRIPTION: 

The DG308A is a monolithic quad single-pole single-throw analog switch fabricated in complementary MOS tech- 
nology. In the ON condition, each switch will conduct current in either direction and in the OFF condition each 
switch will block voltages up to 30 volts peak to peak. The ON-OFF State of each switch is controlled by a driver. With 
CMOS logic 'V at the input the switch will be ON, with logic '0' at the input the switch will be OFF. 



PIN CONFIGURATION 



ORDER NUMBERS: 
DG308AAK, DG308ABK, DG308ACK 
SEE PACKAGE 10 
(CERDIP) 

DG308ACJ 
SEE PACKAGE 8 
(PLASTIC) 



Dual-ln-Llne Package 



3 



GND 

'N4 0{>^ ^<C>Pi "^3 



jjp V+ (SUBSTRATE) 
TF]d NC 
113 3, 



LOGIC 


SWITCH 





OFF 


1 


ON 



TOP VIEW 

SWITCH CLOSED FOR LOGIC "1" (POSITIVE LOGIC) 
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ABSOLUTE MAXIMUM RATINGS 

Voltages referenced to V- Operating Temperature (A Suffix) - 55 to +125''C 

V+ 44V (BSuffix) 20to+85°C 

GND 25V (CSuffix) 0to+70°C 

Digital inputs, Vg, Vq" - 2V to (V+ + 2V) or 20 mA, Power Dissipation (Package)* 

whichever occurs first 16-Pin DIP** . .900 nnW 

Current, Any Terminal Excepts or D 30 mA 16-Pin Plastic DIP* * * . .470mW 

Continuous Current, S or D 20 mA 

Peak Current S or D "Device mounted with all leads soldered or welded to PC 

(pulsed at 1 msec, 10% duty cycle max) . .- 70 mA board. 

Storage Temperature (A & BSuffix) - 65 to +150°C **Derate 12 mW/°C above 75°C. 

(CSuffix) -65to -(-125°C ** *Derate 6.5 mW/^C above 25°C. 

ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25''C. Lots are sample-tested for AC 
parameters and high and low temperature limits to assure conformance with specifications. 


CHARACTERISTIC 


TYP^ 
25°C 


MAX LIMITS 


UNIT 


TEST CONDITIONS. UNLESS NOTED 
V+ = 15V. V- = + 15V. GND = 


A SUFFIX 


B/C SUFFIX 


-55°C 


25° C 


125°C 


-20°C/ 
0°C 


25° C 


85°C/ 
70° C 


1 


S 

w 
1 

T 
C 
H 


Analog Signal Handling 

V A M A 1 CiCX „ 

ANALOt. Capability 


± 15 














V 




2 


Drain-Source ON 

Uo(on) 

Resistance 


60 


100 


100 


150 


100 


100 


125 


s> 


Vd= 10V, ls = - 1 mA 
Vd= - 10V. Is= 1 mA 


V|N=11V 


3 


60 


100 


100 


150 


100 


100 


125 


4 


Source OFF Leakage 
'S(off) Current 


0.1 




1 


100 




5 


100 


nA 


Vs= 14V. Vd= - 14V 


V|N = 3.5V 


5 


-0.1 ■ 




-1 


-100 




-5 


-100 


V5= - 14V. Vq= 14V 


6 


Drain OFF Leakage 
'D(off) Current 


0.1 














Vq= 14V. Vs= - 14V 


7 


-0.1 




-1 


-100 




-5 


,-100 


Vq= - 14V, Vs= 14V 


8 


2 Drain ON Leakage 
'D(on) Current 






1 


100 




5 


200 


Vd = Vs= 14V 


V|N = 11V 


9 


-0.1 




-2 


-200 




-5 


-200 


Vd = Vs= - 14V 


10 


1 

N 
P 
U 
T 


Input Current. 
Input Voltage High 


0.001 




1 


1 




1 




„A 


V|N=15V 


11 


12 


1 Input Current. 

Input Voltage Low 


-0.001 




-1 


-1 




-1 




V|N = 


13 


D 
Y 
N 
A 
M 
1 

C 


Turn ON Time 


130 




200 






200 




ns 


See Switching Time Test Circuit 


14 


toff Turn OFF Time 


90 




150 






150 




15 


Charge Iniection 


-10 














pC 


Cl = 1000 pF. Vqeh = OV. RqeN = 0" 


16 


Cs(off) Source OFF Capacitance 


11' 














pF 


Vs = 0. V|N = OV 


f = 140 kHz 


17 


CQ(off) Drain OFF Capacitance 


8 














Vd = 0, V|n = OV 


18 


'-'D(on)+ ^S(on) Channel ON Capacitance 


27 














Vd = Vs = 0, V|n=15V 


19 


1 ■■ - ■ 

OIRR"^ Off isolation 


78 














dB 


V|(^ = OV. Zl= 75U. Vs = 2 Vpp. f = 500 kHz 


20 


Channel to Channel 

CCRR 

Crosstalk 


TBD 














21 


S 

u 
p 


\+ Positive Supply Current 


0.001 


10 - 


10 


100 




100 




/.A 


All Channels "ON ' or -OFF". V|n = OV or 15V 


22 


1- Negative Supply Current 


-0.001 


-10 


-10 


-100 




-100 




NOTES: ICMF.A 

1. Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 

2. V|fg = Input Voltage to perform proper function for logic '1'= 11V. for logic 'O ;; 3.5V. 

3. OFFIsolation = 20login^ u° " ^rn c ^ 

Vs Vs= '"P'J' '0 '-"^'^ Switch 

4. Signals on S^, Dx or INx exceeding V -h orV- will be clamped by internal diodes. Limit forward 
diode current to maximum current rating. 


SWITCHING TIME TEST CIRCUIT 

Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vs may be + or - 
as per switching time test circuit. Vq is the steady state output with switch on. Feedthrough via gate capacitance 
may result in spikes at leading and trailing edge of output waveform. 

+ 15V 


TnpuT 

t, 20 ns 


- 50% ^ 


SWITCH 

c;n<'/- 




SWITCH 
D, OUTPUT 




INPUT 

S, 


— 




Vs = +10 V 


o- 






S 
C 


WITCH V 


N^ 

o- 




-o—f — ' 

^lS - 

IK S2> 


' OVq Vo = Vs 

_ "L * 'DS(on) 

35 pF 


INPUT ^ 
SWITCH „ 




0.9 Vq 


toff 


-0.9VO 


LOGIC 
INPUT 


3UTPUT 




U 1 


) 


d) GND (j)v- 
OV -15V 


(REPEAT TEST FOR IN2, IN3 AND IN4) 
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Siliconix 

See Product Selector Guides on Pages 2779-2783. 



Quad Monolithic SPST 
CMOS Analog Switch 

designed for . . . 

■ Portable, Battery Instrumentation 

■ Computer Peripherals 

■ Communication Systems 

■ High Speed Multiplexing 

■ Sample and Hold 

■ Single or Dual Supply Systems 



Siliconix 



BENEFITS 

• Environmentally Rugged 

O 44V Power Supply Max Rating 
O Static Protected Logic Inputs 
J Latchproof 

• Minimizes System Power Requirements 

O Operates Off Single Supply When V- Tied 
toGND 

Low Quiescent Power <30 /iWTyp 

• Fast ton < 200 ns 

toi, < 150 ns 

• Minimizes Signal Error 

- ""dsion) < ioon 



D(OFF) 



< 5 nA 



^ Full Rail-to-Rail Analog Signal Range 

Easily Interfaced 

CMOS Logic Compatible 

ForTTL Logic Compatibility Use DG201A 



DESCRIPTION: 

The DG309 designed on the Siliconix PLUS-40 CMOS process provides solid state switch action with 100 ohms con- 
tact (ON) resistance and very high OFF resistance. True bidirectional switch action occurs over the full analog signal 
range of ±15V, with Break-Before-Make operation to prevent momentary shorting of signal inputs. 



PIN CONFIGURATION 



Dual-ln Line Package 



V- c[T 

GND lTJ 



S4 c[T 



14 

2JJj V+ (SUBSTRATE) 

uh NC 



n, 



LOGIC 


SWITCH 



1 


ON 
OFF 



ORDER NUMBERS: 
DG309CJ 
SEE PACKAGE 8 (PLASTIC) 

DG309AK, DG309BK, DG309CK 
SEE PACKAGE 10 (pERDIP) 

SWITCHES ARE SHOWN IN THE LOGIC "1" INPUT STATE 



FUNCTIONAL DIAGRAM (typical switch) 



INy O- 



LOGIC 
INTERFACE 
AND 





>- 


LEVEL 






SHIFTER 


I 




i 


i GND 


V- 



v+ 

I 



OSx 



SWITCH 
CONTACT 



-ODx 



2800 
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ABSOLUTE MAXIMUM RATINGS 

Voltages referenced to V- 

V+ 44V 

GND 25V 

Digital inputs, Vg, Vq'' - 2V to (V+ +2V) or20 mA, 

whichever occurs first 

Current, Any Terminal Except S or D 30 mA 

Continuous Current, S or D 20 mA 

Peak Current S or D 

(pulsed at 1 msec, 10% duty cycle max) 70 mA 

Storage Temperature (A & B Suffix) -65to +150°C 

(C Suffix) -65 to +125''C 



Operating Temperature (A Suffix) - 55 to +125°C 

(BSuffix) -20 to +85''C 

(CSuffix) Oto +70''C 

Power Dissipation (Package)* 

16-Pin DIP** 900 mW 

16-Pin Plastic DIP*** 470 mW 



*Device mounted with all leads soldered or welded to 
PC board. 
**Derate 12 mW/'C above 75°C. 
***Derate 6.5 mW/°C above 25°C. 



ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25 °C. Lots are sample-tested for AC 
parameters and high and low temperature limits to assure conformance with specifications. 



CHARACTERISTIC 


TYP^ 
25*C 


MAX LIMITS 


UNIT 


TEST CONDITIONS, UNLESS NOTED 
V+ = 15V, V- = + 15V. GND = 


A SUFFIX 


B/C SUFFIX 


-55°C 


25° C 


125°C 


-20°C/ 
0°C 


25° C 


85° C/ 
70° C 


1 


S 
W 
1 

T 
C 
H 


Analog Signal Handling 
VaNALOG Capability 


± 15 














V 




2 


Drain-Source ON 

'■DS(on) 

Resistance 


'60 


100 


100 


150 


100 


100 


125 


Si 


Vd= 10V, ls = - 1 mA 


V|N = 3.5V 


3 


60 


100 


100 


150 


100 


100 


125 


Vd= - 10V, ls = 1 mA 


4 


. Source OFF Leakage 
'S(off) Current 


1 




1 


100 




5 


100 


nA 


Vs= 14V, Vd= - 14V 


V|N-11V 


5 


-0.1 




-1 


-100 




-5 


-100 


Vs= - 14V, Vd= 14V 


6 


Drain OFF Leakage 
'D(o") Current 


0.1 




1 


100 




5 


100 


Vd= 14V, Vs= - 14V 


7 


-0.1 




-1 


-100 




-5 


-100 


Vd= - 14V, Vs= 14V 


8 


2 Drain ON Leakage 
'D(on) Current 


0.1 




1 


100 




5 


200 


V[) = Vs= 14V 


V|N = 3.5V 


9 


-0.1 




-2 


-200 




-5 


-200 


Vd=Vs= -14V 


10 


1 

N 
P 
U 
T 


Input Current, 
Input Voltage High 


0.001 




1 


1 




1 




^A 


V|fg = 15V 


11 


12 


1 Input Current, 

Input Voltage Low 


-0.001 




-1 


-1 




,-1 




V|N = 


13 


D 
Y 
N 
A 
M 
1 

C 


tpn Turn ON Time 


130 




200 






200 




ns 


See Switching Time Test Circuit 


14 


tgff Turn OFF Time 


90 




150 






150 




15 


Q Charge Injection 


-10 














pC 


Cl = 1000 pF, Vqem = OV, Rqen = OS! 


16 


'^S(off) Source OFF Capacitance 


11 














pF 


Vs = 0, V|M = 15V 


f= 140 kHz 


17 


CD(Qff) Drain OFF Capacitance 


8 














Vd = 0, V|n= 15V 


18 


'^D(on)+ '^S(on) Channel ON Capacitance 


27 
















Vd=Vs = 0, V|n = OV 


19 


OIRR^ Off isolation 


78 














dB 


V|N = 15V, Zl= 75!2, Vg = 2 Vpp, f = 500 kHz 


20 


QQf^f^ Channel to Channel 
Crosstalk 
















21 


S 
U 
P 


1+ Positive Supply Current 


0.001 


10 


10 


100 




100 




fA 


All Channels "ON" or "OFF", V|n = OV or 15V 


22 


1- Negative Supply Current 


-0.001 


-10 


-10 


-100 




-100 





1. Typical values are for DESIGN AID ONLY, not guaranteed and not subject to pro- 3. OFF Isolation = 20 login Output 

duction testing. Vs Vg = Input to OFF Switch 

2. V|f^=lnput Voltage to perform proper function for logic '1'=11V, for logic 4. Signals on Sx. D^ or INx exceeding V-i- orV- will be clamped by internal diodes. 
'0' = 3.5V. Limit forward diode current to maximum current rating. 



SWITCHING TIME TEST CIRCUIT 

Switch output waveform shown for Vs= constant with logic input waveform as shown. Note that Vs may be -i- or - as per switching 
time test circuit. Vq is the steady state output with switch on. Feedthrough via gate capacitance may result in spikes at leading and 
trailing edge of output waveform. 
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Siliconix 

See Product Selector Guides on Pages 2779-2783. 



16-Channel and 
Dual 8-Channel 
Analog AAultipl 

designed for . . . 

■ Data Acquisition Systems 

■ Multiplexing Reference Signals 

■ Communication Systems 



liliconix 



BENEFITS 

• Environmentally Rugged 

o AOy Power Supply Max Rating 
o Static Protected Logic Inputs 
o Latchproof 

• Easily Interfaced 

o TTL Compatible without Pull-Up 
Resistors 

• Improved System Accuracy 
o rDS(on) <400S2 

° VerroR = 150 Microvolts at 125°C 

= iD(on) X rDS(on) 
o ArDS(on)<6% 

for-10V< VaNA<+10V 

• Pin for Pin Compatible with Intersil IH6116, 
Harris Hlb06 and Analog Devices AD7506 



DESCRIPTION 

The DG506A and DG507A designed on the Siliconix PLUS-40 CMOS process provides solid state switch action with 400 
ohms contact (ON) resistance and very high OFF resistance. True bidirectional switch action takes place over the full analog 
signal range of ±15 volts, with Break-Before-Make operation to prevent momentary shorting of signal inputs. The DG506A 
provides 16 channel single ended multiplexing and demultiplexing of ±15 volt analog signals. The DG507A provides 8 chan- 
nel differential multiplexing and demultiplexing of ±1 5 volt common mode plus differential signals. 



FUNCTIONAL DIAGRAMS 




DG506A CMOS DECODE LOGIC 



i" i- i- 



DG506A 

16 CHANNEL SINGLE ENDED MULTIPLEXER 




-CT*- 



DG507A CMOS DECODE LOGIC 



DG507A 

DIFFERENTIAL 8 CHANNEL MULTIPLEXER 



2802 
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ABSOLUTE MAXIMUM RATINGS 

Voltages referenced to V- 

V+ 44 V 

GND 25 V 

Digital inputs^ Vs, Vp -2 V to (V"*" +2 V) or 

20 mA, whichever occurs first. 

Current (Any Terminal, Except S or D) 30 mA 

Continuous Current, S or D 20 mA 

Peak Current, S or D 

(Pulsed at 1 msec, 10% Duty Cycle Max) .... 40 mA 

Storage Temperature (A & B Suffix) -65 to 150°C 

(C Suffix). -65to125°C 



Operating Temperature (A Suffix) -55 to 125°C 

(B Suffix) -20to85°C 

(C Suffix) to 70°C 

Power Dissipation (Package)* 

28 Pin DIP** 1200 mW 

28 Pin Plastic DIP*** 625 mW 



*AII leads soldered or welded to PC board. 
**Derate 16 mW/°C above 75°C. 
**Derate 8.3 mW/°C above 25°C. 



ELECTRICAL CHARACTERISTICS 

All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 



CHARACTERISTIC 


MEASURED 
TERMINAL 


ISIO. 
TESTS 

TEMP. 


(Note 1 ) 
TYP 
25' C 


MAX LIMITS 


UNIT 


TEST CONDITIONS, UNLESS NOTED: 
V+ = 15 V, V- = -15 V, Ground = 0, 
(Note 41 


A SUFFIX 


B/C SUFFIX 


-55° C 


25°C 


125°C 


-20/ 
0°C 


25° C 


85/ 
70°C 


1 

2 
3 

4 

5 
6 
7 
8 
9 
10 
1 1 
12 
13 
14 


S 

w 
1 

T 
C 
H 


Minimum Analog Signal 
VaNALOG Handling Capability 






±15 




±15 


±15 




±15 


±15 


V 




Drain Source 
""DSlon) ON Resistance 


S to D 


16 


270 


400 


400 


500 


450 


450 


550 


Si 


Vd = 10 V. Is=-200mA 


Sequence each switch on 
VaL = 0.8V, Vah=2.4V 
Ven = 2.4 V 


16 


230 


400 


400 


500 


450 


450 


550 


Vd = -10 V, Is = -200mA 


Greatest Change in Drain- 
Arps(on) Source ON Resistance 
Between Channels 


S to D 


16 


6 














% 


/^DS(onl MAX - rDS(on) MIN\ 

•^rDS(onl =1 1 

^ 'DS(onl AV.P / 

-10 V< Vs ^ 10 V 


Source OFF Leakage 
'S(°'<l Current 


S 


16 


0.002 




±1 


±50 




±5 


±50 


nA 


Vs= 10 V, Vq = -10 V 


Ven = 


16 


-0.005 




±1 


±50 




±5 


±50 


Vs =-10 V. Vq =10 V 


Drain OFF Leakage 
Current 


DG506A 


D 


1 


0.020 




±10 


±300 




±20 


±300 


Vd = 10 V, Vs = -10 V 


1 


-0.03 




±10 


±300 




±20 


±300 


Vq= -10 V, Vs = 10 V 


bG507A 


2 


0.007 




±5 


±200 




±10 


±200 


Vd= 10 V, Vs = -10 V 


2 


-0.015 




±5 


±200 




±10 


±200 


Vd'-IOV, Vs=10 V 


2 Channel ON Leakage 
'0'°"' 'Current 


DG506A 


D 


16 


0.03 




±10 


±300 




±20 


±300 


Vsiaill = VD = 10 V 


Sequence each switch on 
Val'"0-8V,Vah='2.4 V 
Ven = 2.4 V 


16 


-O.06 




±10 


±300 




±20 


±300 


Vsialll = VD=-10 V 


DG507A 


16 


0.015 




±5 


±200 




±10 


i200 


Vslall) = VD = 10 V 


16 


-0.03 




±5 


±200 




±10 


±200 


Vs(all)=VD = -'0 V 


15 
16 
17 
18 


1 

N 
P 
U 
T 


1 Address Input Current, 
Input Voltage High 


Aq. Ai, A2, 
(A3) EN 


(5) 4 


-0.002 




-10 


-30 




-10 


-30 


nA 


Va = 2.4 V 


151 4 


0.006 




10 


30 




10 


30 


Va= 15 V 


1 Address Input Current, 
Input Voltage Low 


3 


-0.002 




-10 


-30 




-10 


-30 


Veni = 2.4 V 


All Va= 


1 


-0.002 




-10 


-30 




-10 


-30 


Ven=0 


19 
20 
21 
22 

23 

24 
25 
26 


D 
Y 
N 
A 
M 
1 

C 


^transition Switching Time of Multiplexer 


D 


1 


0.6 




1 










MS 


See Figure 1 


*open Break-Before-Make Interval 


D 




0.2 














See Figure 3 


*on(EN) Enable Turn-ON Time 


D 


1 


1.0 




1.5 










See Figure 2 


'off(EN) Enable Turn-OFF Time 


D 


1 


0.4 




1 










OIRR OFF Isolation (Note 3) 


D 




68 














dB 


VeN =0, Ru = IK n, Cu= 15pF, Vs = 7 VRMS. 
f = 500 KHz 


^Sloff) Source OFF Capacitance 


S 


16 


6 
















Vs = 


VEN"0,f =140KH2 


Drain OFF 
'^D'""' Capacitance 


DG506A 


D 


1 


45 














pF 


Vd=0 


DG507A 


2 


23 














27 
28 


S 
U 
P 


1+ Positive Suppiv Current 


V+ 




1.3 




2.4 






2.4 




mA 


Ven^'O V or 5 V 


All Va= 


1— Negative Supply Current 


V- 




-0.7 




-1.5 






-1.5 





DG506A ICMH-A 

DG507A ICMH-B 

NOTES: 

1. Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 

2. iD(on) leakage from driver into "ON" switch. 



3. OFF position = 20 log , Vc = input to "OFF" switch, Vn = output due to Vc. 

4. Functional operation is possible for supply voltages less than 15 V, but the input logic threshold will 
shift. 

5. Signals on Sx, Dx O"" "^x exceeding V+ or V- will be clamped by internal diodes. Limit forward 
diode current to maximum current ratings. 
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See Product Selector Guides on Pages 2779-2783. 



8-Channel/Dual 
4-Channel CMOS 
Analog Multiplexer 

designed for. . • 

■ Data Acquisition Systems 

■ Multiplexing Reference Signals 

■ Gimmunication Systems 



Siliconix 



BENEFITS 



Easily Interfaced 

' ' TTL, DTL and CMOS Direct Control 
Over Military Temperature Range 

Low Power 

o 30 mW Typical Quiescent Power 

Reduces System Cross-Talk 

Break-Before-Make Switching Action 

Environmentally Rugged 

o Latchproof PLUS-40 CMOS 

o 44V Power Supply Maximum Rating 

o Static Protection Circuitry on all Inputs 



DESCRIPTION 

The DG508A a single ended 8 channel analog multiplexer connects 1 of 8 inputs to a common output decoded from 3 binary 
inputs (Ag, A^, A2). 

The DG509A a differential input 4 channel analog multiplexer connects 1 of 4 differential inputs to a common differential 
output decoded from 2 binary inputs (Aq, A^). In the ON state feach switch conducts current in either direction, and in the 
OFF state blocks voltage up to the power supply rails, generally 30 volts peak-to-peak. Bidirectional current sv/itching also 
insures equal operation as a demultiplexer. An enable (E^) input provides a package select function. All control inputs 
address (A^^) and enable (E^) are TTL or CMOS compatible over the full operating temperature range of the product. The 
multiplexers operate in a Break-Before-Make (BBM) switch action between any two decoded switch selections protecting 
against momentary shorting of the input transducers. Additionally BBM action occurs between package selection. See the 
DG528 and DG529 for the same function plus latches on the A2, A^, Aq, E^ inputs. 



FUNCTIONAL DIAGRAMS 



S3< 
S4< 

S7< 
S8' 



12 



11 



10 



v+ 

Tl3 



V- 

h 



Gnd 
Tl4 



DG508A CMOS 
DECODE LOGIC 



15 



16 



A2 



1 

Ao 



-oD 



Sla^ 

S4a°- 
Slb^ 

S4b'>- 



13 



12 



11 



10 



14 



V- 



DG509A CMOS 
DECODE LOGIC 



16 



Ao 



Gnd 



DG508A DGSOQA 
8 Channel Single Ended Differential 4 Channel 

Multiplexer Multiplexer 
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ABSOLUTE MAXIMUM RATINGS 

Voltages referenced to V- 

V+ 44 V 

GND 25 V 

Digital inputs'^, Vs, Vp -2 V to (V+ +2 V) or 

20 mA, whichever occurs first. 

Current (Any Terminal, Except S or D) . . . 30 mA 

Continuous Current, S or D 20 mA 

Peak Current, S or D 

(Pulsed at 1 msec, 10% Duty Cycle Max) . . 40 mA 

Operating Temperature (A Suffix). .-55to125''C 

(B Suffix). . . . -20to85°C 

(C Suffix) . . ,". . . to 70°C 



Storage Temperature (A & B Suffix) . . -65to150°C 
(C Suffix) .... -65 to 125°C 
Power Dissipation (Package)* 

16 Pin DIP** 900 mW 

16 Pin Plastic DIP*** 470 mW 

Flat Package** ** 750 mW 



*AII leads soldered or welded to PC board. 
**Derate 12 mW/°C above 75°C 
** *Derate 6.3 mW/°C above 25°C 
****Derate 10 mW/°C above 75°C 



ELECTRICAL CHARACTERISTICS 

All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 



CHARACTERISTIC 


MEASURED 
TERMINAL 


NO. 
TESTS 

PER 
TEMP. 


TYP' 


MAX LIMITS 


UNIT 


TEST CONDITIONS, UNLESS NOTED: 
V+ = 15 V, V- =■ 15 V. Ground = 


A SUFFIX 


B/C SUFFIXES 


-55" C 


25'C 


12S*C 


-20/ 

c 


25' C 


85/ 
70' C 


1 


S 

w 
1 

T 
C 
H 


Minimum Analog Signal 
^ANALOG Handling Capab.htv 






t15 










±1 5 




V 




2 


Drain-Source 
'DS(on| ON-Res.stance 


S to D 


8 


270 


400 


400 


500 


450 


450 


550 




Vq = 10 V. Is= -200 ;iA 


Sequence each switch on 
Val=0.8V. Vah=2.'> V 


3 


8 


230 


400 


400 


500 


450 


450 


500 


Vo= -10 V, ls= -200 jjA 


4 


Greatest Change in Drain 
^'DS(on) Source ON Resistance 
Between Channels 


S to D 


8 


6 
















/ 'DSlon) MAX - rQslon) MIN \ 

^'DS(onl-| 1 

■ \ 'DS(on|AVE / 

-10 V .5 Vs < 10 V 


5 


Source OFF 
Leakage Current 




8 


0.002 




±1 


±50 




±5 


±50 


nA 


Vs= 10 V. Vd= -10 V 


Ven = o 


6 


8 


-0.005 




±1 


±50 




db5 


±50 


Vj^ -10 V, Vd = 10 V 




Dram OFF 
'Dloff) Leakage 
Current 


DG508A 


D 


1 


0.010 




±10 


±200 




±20 


±200 


Vd= 10 V. Vs= -10 v 


8 


1 


-0.015 




±10 


±200 




±20 


±200 


vd = -iov. vs="io V 


9 


DG509A 


2 


0.005 




±10 


±100 




±20 


±100 


V[)= 10 V. Vs= -10 V 


10 


2 


-O.008 




±10 


±100 




±20 


±100 


vd= -10 V, vs = 10 V 


1 1 


Didin ON 
'D(on)2 LiMkjye 
Cu.-.t-nt 


DG508A 


D 


8 


0.015 




±10 


±200 




±20 


±200 


Vs(all)= Vd=10 V 


Sequence each switch on 

Val" 8 V, Van = 2.4 v 


12 


8 


-0.030 




±10 


±200 




±20 


±200 


vs(ain = Vd=-io V 


13 


DG509A 


8' 


0.007 




±10 


±100 




±20 


±100 


VS(all)= Vd=10V 


14 


8 


-0015 




±10 


±100 




±20 


±100 


Vs(alll = VD=-10 V 


15 


1 

N 
P 
U 
T 


Addiess Input Cuitcnl 
Input Voltage Hic)h 


Aq, Ai . 
(A2I. EN 


(4) 3 


-0.002 




±10 


-30 




-10 


-30 


mA 


Va =2.A V 


16 


14) 3 


0.006 




10 


30 




10 


30 


Va= 15 V 


17 


Address Input Current 
Input Voltage Low 


(3) 2 


-0.002 




-10 


-30 




-10 


-30 


Ven = 2.4 V 


All Va=-0 


18 


1 


-0.002 




-10 


-30 




-10 


-30 


ven = o 


19 


D 
Y 
N 
A 
M 
1 

C 


Switching Time of 
•transition Multiplexer 


D 


1 


0.6 




1 










liS 


See Figure 1 


20 


Break-Before-Make 
'°P«" Interval 


D 




0.2 














See Figure 3 


21 


'onlENI Enable Turn-ON Time 


D 


1 


1.0 




1.5 










See Figure 2 


22 


•offlEN) Enable Turn-OFF Time 


D 


1 


0.4 




1 










23 


OIRR OFF Isolation INote 31 


D 


8 


68 














dB 


Ven" 0. f'L=° IK Si, Ci^= 15pF 
Vs= 7 VRMS, f = 500 kHz 


24 


^Sioff) Source OFF Capacitance 


S 


8 


5 














pF 


Vs-0 


Ven ' 0. f = 140 kHz 


25 


Drain OFF 
'^D'°"> Capacitance 


DG508A 


D 


1 


25 














Vo = 


26 


DG509A 


D 


2 


12 














27 


S 
U 
P 
P 
L 
Y 


1+ Positive Supply Current 


V+ 


1 


1.3 




2.4 






2.4 




mA 


Vgnj- 2.4 V 


All Va = 0, or 2.4 V 


28 


1— Negative Supply Current 


V- 


1 


-0.7 




-1.5 






-1.5 




29 


1+ Standby Positive Supply Current 


V+ 


1 


1.3 




2.4 






2.4 




Ven-0 V 


30 


1— Standby Negative Supply Current 


V- 


1 


-0.7 




-1.5 






-1.5 





NOTES: 

1. Typical Values are for DESIGN AID ONLY, not guaranteed and n6t subject to production testing. 

2. iD(on) '5 '63'<396 'rem driver into '*0N" switch. 

IVsl 

3. OFF isolation = 20 log , Vs = input to "OFF" switch, Vq = output due to Vj. 

IVp,' 

4. Signals on Sx- Dx or INx exceeding V+ or V- will be clamped by internal diodes. Limit forward 
diode current to maximum current ratings. 



ICMGA DG508A 
ICMG-B OG509A 
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8-Channel and 
Dual 4-Channel 
Latchable AAultipl 

designed for . . . 

■ Data Acquisition Systems 

■ Automatic Test Equipment 

■ Communication Systems 

■ Microprocessor Controlled Systems 

DESCRIPTION 



BENEFITS 



Siliconix 



• Microprocessor Bus Compatible 

o Accepts 300 nsec WRITE Pulse Width 
o Direct RESET 

• Environmentally Rugged 

o 44\/ Power Supply Rating 
o Static Protected Logic Inputs 
o Latch-Proof 

• Easily Interfaced 

o TTL Compatible Without Pullup Resistors 
V|NH = 2.4V 

• Improved System Accuracy 

"/DS(on)<400^2 

" Verror = 80 m V Max at 125°C 

= 'D(on) >^ ""DSIon) 
o Arpg^Qpi) Channel to Channel is Less 
Than 6% 



The DG528 and DG529 designed on the Siliconix PLUS-40 CMOS Process provides solid state switch action with 400 
ohms contact (ON) resistance and very high OFF resistance. True bidirectional switch action takes place over the full analog 
signal range of ±15 volts, with break-before-make operation to prevent momentary shorting of signal inputs. The DG528 
provides 8-channel single-ended multiplexing and demultiplexing of ±15 volt analog signals. The DG529 provides 4-channel 
differential multiplexing and demultiplexing of ±15 volt common mode plus differential mode signals. 

Four input latches on the binary coded switch-state inputs (Aq, Ai, A2, Ep) result in microprocessor bus compatibility. 
Two control lines, WR and RS, store or clear the the switch-state input (Aq, Ai, A2, Ep) latches. Programming the enable 
input (Ep) latch with a logic zero turns all analog switches OFF. The direct chip reset RS simplifies switch turn OFF during 
system power up or system reset. 



FUNCTIONAL DIAGRAMS 
DG528 



DG529 

V- GND 
T4 T16 



5 




5 





































12 














5 — 
A- 














^10 
1 

5 — 
















1 


-i- 




0— 






i— 










DECODE 


R 














LATCH E 


s 









Si,0- 



s„0- 



S..O- 



-OD 



SikO- 



S,kO- 



S,kO- 



-O RS 



WR O- 



-OD, 



-O Dh 



-O RS 



8 Channel Single Ended Multiplexer 



Differential 4 Channel Multiplexer 
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PIN CONFIGURATIONS 



DG528 

Dual— In— Line Package 



[I 

E 



E 



S4 [T 

D [~9~ 



LATCHES 

AND 
DECODER 



' I I 
I I I 



TT 



3 
3 



I r 



IT— ' 



'Ml 

" '— 1 



je] A2 

"iTjcN 

"u| V+ 



DG529 

Dual— In— Line Package 



VR pr 



V- 



S2a 6 



■E 



Da[T 



LATCHES 

AND 
DECODER 



I 

[7— ' 



-3' 



"3' 
3 



14 



-3 

-3 



S3b 



Top View 



Top View 



ORDER NUMBERS: 
DG528AK OR DG528BK 
SEE PACKAGE 23 

DG528CJ 
SEE PACKAGE 19 



ORDER NUMBERS: 
DG529AK OR DG529BK 
SEE PACKAGE 23 

DG529CJ 
SEE PACKAGE 19 



TRUTH TABLES 



DG528 



DG529 



A2 


Ai 


Ao 


En 


WR 


RS 


On Switch 


X 


X 


X 


X 


_r 


1 


Maintains previous switch 














condition 


X 


X 


X 


X 


X 





NONE 














(latches cleared) 


X 


X 


X 










NONE 


















1 








1 









2 





1 












3 





1 


1 









4 


1 















5 


1 





1 









6 


1 


1 












7 


1 


1 


1 









8 



Ai 


Ao 


En 


WR 


RS 


On Switch 


X 


X 


X 


_r 


1 


Maintains previous switch 












condition 


X 


X 


X 


X 


• 


NONE 












(latches cleared) 


X 


X 










NONE 








1 







1 





1 


1 







2 


1 





1 







3 


1 


1 


1 







4 



Logic "1": Vah > 2.4V 
Logic "0": V^l <0.8V 
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ABSOLUTE MAXIMUM RATINGS (Ta = 25°C unless otherwise noted) 



Voltages referenced to V- 

V+ 44 V 

GND 25 V 

Digital inputs^, Vs, Vp -2 V to (V*" +2 V) or 

20 mA, whichever occurs first. 

Current (Any Terminal Except S or D) . . . . 30 mA 

Continuous Current, S or D 20 mA 

Peak Current, S or D 

(Pulsed at 1 msec, 10% Duty Cycle Max) . 40 mA 



Operating Temperature (A Suffix) -55 to 125°C 
(B Suffix) -20to85°C 
(C Suffix) Oto70°C 
Storage Temperature (A & B Suffix) -65 to 150°C 
(C Suffix) -65to125°C 
Power Dissipation (Package)* 

18 Pin DIP** 900 mW 

18 Pin Plastic DIP*** 470 mW 

*AII leads soldered or welded to PC board. 
**Derate 12 mW/°C above 75°C. 
***Derate 6.3 mW/°C above 50^C 



ELECTRICAL CHARACTERISTICS 

parameters and high and low temperature 



All DC parameters are 100% tested at 25 C. Lots are sample— tested for AC 
limits to assure conformance with specifications. 



Characteristic 


Measured 
Terminal 


No. 
Tests 

Per 
Temp. 


TvP 

25° C 
Not^ 1 


Max Limits 


Unit 


Test Conditions, Unless Noted: 
V+ = 15. V- = -15. Ground = 
WR = 0, RS = 2.4V 


A SuHix 


B/C Suffixes 


-55° C 


25° C 


125°C 


-20° C 
0°C 


25° C 


85° C 


1 


S 

w 

T 
C 
H 


Minimum Analog Signal 
VanALOG Handling Capability 






• 15 




•15 


! 15 




• 15 


M5 


V 




2 


Dram-Source 
'DS(on) ON Resistance 


Sto D 


8 


270 


400 


400 


500 


450 


450 


550 


n 


Vq = 10V, Is = -200 mA 


Sequence each switch on 


3 


8 


230 


400 


400 


500 


450 


450 


500 


Vd = -10V. Is = -200 mA 


VaL = 8V, Vah = 2.4V 




Greatest Change in Dram 
•^^DSIon) Source ON Resistance 
Between Channels 


S to D 


8 


6 














% 


/'DSIonl^*^ -'DS(on)MIN\ 
'OS.on,-^ ) 

-lOV >. Vs s 10V 


5 


Source OFF 
'Sloff) Leakage Current 


S 


8 


-0.005 




• 1 


•50 




15 


♦50 


nA 


Vs = 10V. Vq = -lOV 


Ven = 


6 


8 


-O005 




11 


±50 




•5 


±50 


Vs = -lOV, Vq = 10V 


7 


Dram OFF 
iD(off) Leakage 
Current 


DG528 


D 


1 


-0.015 




±10 


±200 




±20 


±200 


Vd = lOV, Vs = -lOV 


8 


1 


-0015 




HO 


±200 




±20 


±200 


Vq = -10V, Vs = 10V 


9 


DG529 


2 


-0.008 




110 


±•100 




♦20 


♦100 


Vq = 10V. Vs = -10V 


10 


2 


-O.008 




±10 


±100 




±20 


±100 


Vd = -10. Vs = lov 


11 


Dram ON 
Leakage 

'0'°"' Current 
Note 2 


DG528 


D 


8 


-0.03 




±10 


•200 




±20 


±200 


Vslall) = Vd = 10V 


Sequence each switch on 
Val = 8V, Vah = 2.4V 


12 


8 


-0.03 




♦10 


±20u 




±20 


±200 


Vs(all) = Vd = -10V 


13 


DG529 


8 


-0.015 




HO 


±100 




±20 


±100 


Vs(all) = Vd = 10V 


14 


8 


-0.015 




•10 


±100 




±20 


±100 


Vs(alll = Vd = -10V 


15 


1 

N 
P 
U 
T 


1 Logic Input Current, , 
Input Voltage High 


Aq, A,, (A2), 
En. WR, 
RS 


5 (6) 


-0.002 




±10 


-30 




-10 


-30 


mA 


V^ = 2.4V 


16 


5 (6) 


0.006 




10 


30 




10 


30 


Va = 15V 


17 


1 Logic Input Current, 
Input Voltage Low 


5 (6) 


-0.002 




-10 


-30 




-10 


-30 


VE(g = All Va = 0, WR = 0, RS"= 


18 


Switching Time of 
•transition Multiplexer 


D 


1 


06 




1 












See Figure 3 


19 


Break-Before-Make 
Interval 


D 




0.2 














See Figure 5 


20 


D 
Y 
N 
A 
M 
1 

C 


tonlEN.WR) Enable Turn-ON Time 


D 


1 


1.0 




1 










See Figures 4 and 6 


21 


,o,,(EN,RS) Enable and RS Reset 
Turn-OFF Time 


D 


1 


0.4 




1 










See Figure 4 and 7 


22 


Q Charge Coupling 


D 




4.0 














pC 


See Figure 8 


23 


OFF Isolation Note 3 


D 


8 


68 














dB 


VeN = 0. Rl ' IKJl, Cl = 15pF 
Vs = 7 VRMS. f = 500 kHz 


24 


S 

u 
p 
p 

L 
Y 


^ Logic Input 
Capacitance 


Aq, Ai, IA2) 
En. WR. RS 




2.5 














pF 


1 = 1 MHz 


25 


Source OFF 
''Slo"* Capacitance ' 


S 


8 


5 














Vs = 


Ven = 0,f = 140 kHz 


26 


Dram OFF 
Capacitance 


DG528 


D 


1 


25 














Vd = 


27 


DG529 


D 


2 


12 














28 


1+ Positive Supply Current 


V+ 


1 






2.5 






2.5 




mA 


Ven = OV All Va = O 


29 


1- Negative Supply Current 


V- 


1 






-1.5 






-1.5 





NOTES: 

1. Tvpical Values are for DESIGN AID ONLY, not guaranteed and 
not subject to production testing. 

2. iD(on) leakage from driver into "ON" switch. 

3. OFF isolation=20 log I^Sl . Vs=input to "OFF" switch, Vd = 
output due to Vg. IVq| 

4. Period of Reset (RS) pulse must be at least 50 »isec during or 
after power ON. 

5. Signals on Sx, Dx or INx exceeding V+ or V- will be clamped by internal diodes. Limit forward 
diode current to maximum current ratings. 



ICML-A DG528 
ICML-B DG529 
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TIMING DIAGRAMS 



Minimum Input Timing Requirements 





Parameter 


Measured Terminal 


Min Limits 
over full temp range 


Unit 


Test Circuit 


30 


tww WRITE Pulse Width 


WR 


300 


ns 


See Figure 1 


31 


A, En Data Valid to WRITE 
^Dw (Stabilization Time) 


Ao, Ai, (A2), En 
WR 


180 


32 


A, Ep Data Valid after WRITE 
(Hold Time) 


WR 

Aq, Ai, (A2), En 


30 


33 


tRs RESET Pulse Width 
Note 4 


RS 


500 


See Figure 2 
Vs = 5V 



3V 



WR 



1.5V 



3V' 

Aq, Ai.(A2) 

En 0" 



WD 



2.0V 



0.8V 



KS 



SWITCH 
OUTPUT 




Figure 1. 



Figure 2. 



SWITCHING TIME TEST CIRCUITS 



LOGIC INPUT 3V 
t, 20 ns 





SWITCH OUTPUT 



'88 
''$8 
'transition" 
81 ON 






V+ 


En 


Si 


RS 






82 THRU 87 






Ai 


DG528 ^8 




D 


GND 


WR V- 



SWITCH 
-O OUTPUT 

; 35 pF 




(a) 






V+ 


En 


Sib 




S-igTHRU 
S4a. Da, 
S2b. AND 831, 


RS 


Ai 


DG529 

Db 


GND 


WR V- 



i 1 -15 V 



SWITCH 
-O OUTPUT 



35 pF 



(b) 



Figure 3. Transition Time Test Circuit 
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SWITCHING TIME TEST CIRCUITS (Cont'd) 



LOGIC INPUT 3V 
V<20n5 50% 
t, < 20 ns 



SWITCH OUTPUT 



0.9 Vo_ 



'on (En) 



! I 



RS 


V+ 


En 


Si 




S2 




THRU 




Ss 


DG528 






D 


GND WR 


V- 



SWITCH 
-O OUTPUT 



LOGIC , KHD D OU 

input! I GND WR V- V 

111 1 i'""if°' 



(a) 



LOGIC 
INPUT 



+15' 

L I 



RS 

En 



S-igTHRU 
S43;Da. 
^Zb' ^3b- ^Ab 



Db O 



1 11 T^-ii" 



SWITCH 
-O OUTPUT 



(b) 



Figure 4. Enable top/tg^f Time 



LOGIC INPUT 3V 
t, < 20 ns 



SWITCH OUTPUT 



80% - 



LOGIC I 
INPUT 



+2.4 V 

Q 





v+ 


En 




RS 


ALL S AND Dg 




DG528 




DG529 




(Aj) D^-D 






GND 


WR V- 



SWITCH 
-O OUTPUT 



1K< ^35pF 



Figure 5. Open Time (B.B.IVI. Interval) 
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SWITCHING TIME TEST CIRCUITS (Cont'd) 



+2.4V +15V 



! 




Figure 6. Write Turn-On Time tQp((/7R) 




Figure 7. Reset Turn-Off Time tQffjpjg) 



Rgen 



vgen 



I 



AO, Ai, 
(A2) 

sx 



DG528 RS 
"DG529 



En 



GND WR V- 



T 



-O Vo 



Cl = 1000 pF 



En 

Vo 



|aVo 



AVo IS THE MEASURED VOLTAGE ERROR 
DUE TO CHARGE INJECTION. THE ERROR 
VOLTAGE IN COULOMBS IS Q=ClXAVo. 



Figure 8. Charge Injection Test Circuit 
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DETAILED DESCRIPTION 



The internal structure of the DG528 and DG529 
provides a 5 volt logic interface with input pro- 
tection circuitry followed by a latch, level shifter, 
decoder and finally the switch constructed with 
parallel N and P channel MOSFETs (see figure 9). 

Looking at figure 9, the input protection on the 
logic lines Aq, Ai, A2, Ep and control lines WR, 
RS minimize susceptibility to static encountered 
during handling and operational transients. 

The logic interface circuit compares the TTL input 
signal against a TTL threshold reference voltage. 
The output of the comparator feeds the data input 
of a D-type latch. The level sensitive D latch con- 
tinuously places the Dx input signal on the Qx 
output when the CLK (WR) input is low, resulting 
in transparent operation. As soon as CLK (WR) 
returns high the latch holds the data last present on 
the Dx input at the Qx output, subiect to the 
"Minimum Input Timing Requirements" table. 



Following the latches the Qx signals are level 
shifted and decoded to provide proper drive levels 
for the CMOS switches. This level shifting insures 
full ON/OFF switch operation for any analog signal 
present between the V+ and V- supply pins. 



Power Supplies 

The final data sheet will provide graphs showing 
the effect on power supply sensitive parameters. 




O v+ 



f O D 



O s. 



O V- 



Figure 9. DG528 Simplified Internal Structure 
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DG5040-45 Series 
General Purpose CMOS 
Analog Switches 

designed for . . . 

■ Programmable Gain 
Amplifiers 

■ Analog Multiplexing 

■ Servo Control Switching 

■ Sqmpled Data Systems 

■ Synchronous Demodulators 



Siliconix 

Revised 3/82 



BENEFITS 

• Environmentally Rugged 

o 44V Power Supply Rating 
o Static Protected Logic Inputs 
o Latchproof 

• Easily Interfaced 

o TTL and CMOS Compatible without 
Pull Up Resistors 

• Reduces External Component Requirements 

o Full Rail to Rail Analog Signal Range 
o No Diode Protection Required Between 
V|_ and y+ for Power Supply Sequencing 

• Pin for Pin Compatible with 

o IH5040 Family 
o HI5040 Family 



DESCRIPTION 

The DG5040 through DG4045 series designed on the Siliconix PLUS-40 CMOS process provides solid state sv^itch action 
with 50 ohms contact resistance and very high OFF resistance. True switch action takes place over the full analog signal 
range of ±15 volts, with Break-Before-Make operation to prevent momentary shorting of signal inputs. 



FUNCTIONAL DESCRIPTION 



PART NUMBER 


TYPE 


DG5040 




SPST 


DG5041 


Dual 


SPST 


DG5042 




SPDT 


DG5043 


Dual 


SPDT 


DG5044 




DPST 


DG5045 


Dual 


DPST 



FUNCTIONAL DIAGRAM (typical channel) 




LOGIC 
INTERFACE 
AND 

PROTECTION GND 



? 





LEVEL 


> — 


SHIFTER 



I 



V- 



■OSx 



SWITCH 
CONTACT 



-ODx 
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ADO/^I 1 ITC nil A V 1 K/ll IK/I DATIM/^O 

AbbULU 1 b IviAaIIVIUIVi KA I INljo 


Ta = 


25° unless otherwise noted) 








Voltages referenced to V- 

V+ 




44 V 


Operating Temperature (A Suffix) -55to125°C 
(C Suffix) 0to70°C 


vl 

GNf 




(GND 


-0.3 V) to 44 V 


Power Dissipation* 














9R V 


Metal Can and Plastic DIP** 


450 mW 


Digital inputs^, Vs, Vp -2 V to (V+ +2 V) or 


16 Pin DIP**** 




900 mW 


30 mA, whichever occurs first. 
Current. Anv Terminal Exceot S or D .30 mA 


Flat Pak***** 




pnn mw 


*AII leads welded or soldered to PC board. 




Continuous Current, S or D 




30 mA 


* * Derate 6 mW/" C above 75° C. 




Peak Current, S or D (pulsed, at 1 msec. 




inn 


mA 


* * * * Derate 1 2 mW/° C above 75° C. 
''****Derate 10 mW/°C above 75°C. 




Storage Temperature (A Suffix) 
(C Suffix) 


-65 to 150"C 
-65 to 125°C 


Stresses listed under "Absolute Maximum Ratings" may be applied 
(one at a time) to devices without resulting in permanent damage. 
This is a stress rating only and not subject to production testing. 
Exposure to absolute maximum rating conditions for extended 
periods may effect device reliability. 


ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25°C. 
parameters and high and low temperature limits to assure conformance with specifications. 


Lots are sample-tested for AC 








Max Limits 




Tast Cofxlitiom 








Charactafittics 


A SuHix 


C Suffix 


Unit 


V+ - 15V, V- - -15V 








-55° C 


25° C 


125°C 


0°C 


25° C 


70° C 




V|_ - 5V, GND - OV 


1 




Min. AnsloQ SiQnsI 
VaNALOG Handling Capability 




115 


115 




115 


115 


V 




2 




3 Drain Source 

'^DS(On) riM Do«i<t:>n^a 


50 


50 


75 


50 


50 


75 


n 


Vd = 10V. Ij = -10 mA 




o 




50 


50 


75 


50 


50 


75 


Vq = -10V, I5 = -10 mA 




4 


s 
w 


2 Source OFF 

Leakage Current 




1 


100 




1 


100 




Vj = 14V, Vq = -14V 




5 


T 




-1 


-100 




-1 


-100 




Vs = -14V, Vq = 14V 


Note 1 


6 


C 
H 


•J Drain OFF 

'DIoffI 

' Leakage Current 




1 


100 




1 


100 


nA 


Vj = -14V, Vq = 14V 


7 






-1 


-100 




-1 


-100 


Vj = 14V, Vq = -14V 




8 




3 Drain ON 

^ Leakage Current 




2 


200 




2 


200 




V5 = Vq = 14V 




9 






-2 


-200 




-2 


-200 




V5 = Vq = -14V 




10 


1 

N 
P 
U 
T 


3 Input Current, 
'NH Input Voltage High 




±1 


11 




11 


11 


>iA 


V|NH =^ 2 OV 


11 


. -i , Input Current. 

llMI 

Input Voltage Low 




11 


11 




11 


11 


V,NL = 0.8V 


12 




tfjn'' Turn-ON Tinne 




1000 






1200 




ns 


Vj - 110V, Rl = iKn, 


Note 2 


13 




toff^ Turn-OFF Time 




500 






700 




Cl - 35 pF 


14 




Q Charge Injection 


3 Typical 


mV 


Cl = 10,000 pF, Rqen = on, 

VcEN = 0V 


15 


D 
Y 


p Source OFF 
^Sfo'O Capacitance 


15 Typical 








16 


N 
A 
M 


Drain OFF 
Capacitance 


17 Typical 


PF= 


Vj = Vq = OV, 
f = 1 MHz 




17 


C 


CD(on) + Cs(on) Channel ON 
Capacitance 


45 Typical 






Note 1 


18 




OIRR OFF Isolation 


75 Typical 




Zl = 75n 




19 




CCRR Interchannel 
Crosstalk 
Isolation 


89 Typical 


dB 


Vj = 2 Vpp, 
f = 1 MHz 




20 


S 


!+•' Positive Supply Current 


300 


300 


300 


300 


300 


300 








21 


U 
P 


1-'' Negative Supply Current 


-300 


-300 


-300 


-300 


-300 


-300 


mA 


V|N = OV or 2.4V 




22 


P 
L 


• l^ Logic Supply Current 


300 


300 


300 


300 


300 


300 




23 


Y 


IqnD Ground Current 


-300 


-300 


-300 


-300 


-300 


-300 








NOTES: 

1; V|(^ = Input voltage to perform proper (unction. 
For Logic "1" — V||Njn - 2.0 V 
For Logic "0" — V||vj(_ = 0.8 V 

2: See Switching Time Test Circuit. 




ICMK-A, B 

3: Limits of these paramaters are tested 100°o at 25 C and 125 C for " 883" 
devices. 

4: For "'883" devices these parameters are lOO^o tested at 25C 

5; Signals on Sx, or INx exceeding V+ or V- will be clamped by internal diodes. 
Limit forward diode current to maximum current ratings. 
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PIN CONFIGURATIONS 








ALL SWITCHES SHOWN IN 




CERDIP (K) OR 




THE LOGIC "1" 


FLAT PACK (L) 


PLASTIC (J) 


METAL CAN (A) 


SWITCH STATE 


SEE PACKAGE 5 


SEE PACKAGE 8 or 10 


SEE PACKAGE 2 



SPST 
DG5040 



LOGIC 


SWITCH 



1 


OFF 
ON 



Jli. 



ORDER 
NUMBER: 



DG5040AL 



DG5040AK or DG5040CK 
or DG5040CJ 




SPOT 
DG5042 




GNO V- 



ORDER DG5042AK or DG5042CK 

NUMBER: DG5042AL or DG5042CJ DG5042AA 
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PIN CONFIGURATIONS Continued 



ALL SWITCHES SHOWN IN 
THE LOGIC "1" 
SWITCH STATE 



FLAT PACK (L) 
SEE PACKAGE 5 



CEROIP (K) OR 
PLASTIC (J) 
SEE PACKAGE 8 or 10 



^VIETAL CAN (A) 
SEE PACKAGE 2 



DUAL SPOT 
DG5043 





SW1 


SW3 


LOGIC 


SW2 


SW4 





OFF 


ON 


1 


ON 


OFF 



IN20- 



(DG191 EQUIVALENT) 

i k 



-OOi 

-0D3 




ORDER 
NUMBER: 



DG5043AL 



DG5043AK or DG5043CK 
or DG5043CJ 



DPST 
DG5044 



LOGIC 


SWITCH 



1 


OFF 
ON 



SjO- 



D-t> 



-002 





ORDER 
NUMBER: 



DG5044AL 



OG5044AK or DG5044CK 
or DG5044CJ 



DG5044AA 



DUAL DPST 
DG5045 



LOGIC 


SWITCH 



1 


OFF 
ON 



IN20- 



S40- 



(DG185 EQUIVALENT) 



"F 



-OOj 



-004 




ORDER 
NUMBER: 



DG5045AL 



DG5045AK or DG5045CK 
or DG5045CJ 
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digit A/D 

■ High Accuracy and High 
Resolution Digital Voltmeters, 
Panel Meters 

■ Digital Scales, Thermometers 

■ Microprocessor Data 
Acquisition Systems 

■ Scientific Instrumentation 



DESCRIPTION 



Replace 

forNewDesigni 



Siliconix 



BENEFITS 

o 0.005% ±1 Count Accuracy, Ensures High 
System Performance 

• 1 AtV Resolution for 20 mV Full Scale 

• 28,500 Count Maximum for 142% Over- 
range 

• Sample Rate from One to Five/Second 

• Auto-Zero Cycle Nulls Out Internal and 
External Amplifier Offsets 

• Auto-Polarity Operation with One Reference 

• Multiplexed BCD Output for Easy Interface 
to Displays 

• Two Overrange Outputs, Underrange Output, 
Blink Inhibit, and Convert-On-Command 
Capabilities Allow Easy Interface to External 
Circuitry and Microprocessors 



The LD122/LD121A AV2 digit A/D system uses Siiiconix's proprietary "Quantized Feedback" (patent pending) conversion 
technique. Intrinsic features of this system are Auto-Polarity. Auto-zero and ratiometric operation. No critical components 
are required except for a stable voltage reference and a low noise op amp. The technique offers superior linearity, normal 
mode rejection, and stability due to the simultaneous integration of the unknovyn input and the reference voltages. Unlike 
other conversion techniques, the integrator output voltage never represents more than 100 counts, thus critical, high 
resolution performance is not required of either the integrator or comparator. 

The LD122/LD121A combination extends system resolution beyond the lOjuV maximum available from the LD120/121A 
system. By adding a user selected low noise input gain amplifier, and appropriate input filter, any input resolution can be 
achieved. Otherwise functional operation is identical to the LD120/LD121 A. Complete LD122/LD121A functional infor- 
mation may be obtained by consulting the.LD120/LD121 A data sheet. Also see AN80-8 and AN77-1 application notes. 
The LD122 analog processor is fabricated with a unique combined PMOS/Bipolar process. It contains all the necessary 
amplifiers, MOSFET switches, and switch driver circuits for the system. The reference voltage input is fully buffered on 
the LD122 to eliminate the reference switch resistance as a source of error. All the amplifiers are internally compensated. 
The LD122 directly interfaces the LD121A digital processor with no additional active components required. 
The LD121A synchronous processor contains all the digital circuitry for the quantized feedback system. Device outputs 
supply two overrange signals, underrange, sign and AV2 digits of multiplexed BCD data. (All outputs are TTL compatible.) 
Overrange is also indicated by blinking digit strobes above 20,000 counts. An input is provided to inhibit this feature at 
user option. Microprocessor controlled operation is simplified by a start conversion input that allows conversion-on- 
command. 

Both devices are supplied in space saving 300 mil dual-in-line packages. The LD122 has 16 pins and the LD121A has 
18 pins. 



FUNCTIONAL BLOCK DIAGRAM 



Dual-tn-Line Package 



BUFF IN ^ 
HI Q GND [T 
M/Z[T 

u/d|T 

COMP ^ 

v-[7 

ANALOG GND ^ 
""OUT U 



TOP VI E« 

ORDER NO. LD122CJ 
SEE PACKAGE 8 




Dual-ln-Line Package 




is] D3 


Old 




COMpfT 




GND [T 




U/d[T LDl 






T7| SIGN/0 


START [T 


12] Bj 


CLK [T 






to]B| 



TOP VIEW 

ORDER NO. LD121ACJ 
SEE PACKAGE 19 



LD122 
ANALOG PROCESSOR 



SWITCH STATES ARE FOR A LOGIC "O" AT U/D AND M/Z INPUTS 



LD121A 

SYNCHRONOUS DIGITAL PROCESSOR 
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ABSOLUTE MAXIMUM RATINGS 

V|N(Pin 15. 2 LD122) V- < V|n < V+ 

V+ - V- (LD122) 32 V 

Vss- Vdd (LD121A) 20 V 

Any Pin (LD121A) Vpo to Vss ±0.3 

Vref +v 



Operating Temperature to 70°C 

Storage Temperature — 65to125°C 

Power Dissipation (Package)* . . 750 mW 

* Device mounted with all leads welded or soldered to 
PC Board. Derated 6.3 mW/°C above 25°C. 



Absolute Maximum Ratings are stress limits only. Exceeding these limits may cause device damage. Electrical Characteristic define the 
functional operating limits. 

ELECTRICAL CHARACTERISTICS 

All DC parameters are 100% tested at 25°C. Lots are sample tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 



CHARACTERISTIC 


MIN 


TYP 


MAX 


UNITS 


TEST CONDITIONS 
UNLESS NOTED OTHERWISE 
V+ = 12 V; V— = Vdd ~ —12 V, 
VSS=5V, Ta = 25'C 


1 








Linearity 


1 


1/4 


1 


Count 


2 V Scale 




S 




2 


1/2 


2 


200 mV Scale 


2 


Y 




Noise (Note 1 1 




1/3 


1 


Count 


2 V Scale 


S 
T 






1/2 


2 


200 mV Scale 


3 


E 


NMRR ' 






40 




clB 


Il= 50 or 60 H/ 


M 

(Notes 2 
and 31 


PSRR 






80 




4 




Gain T.C, 












5 








Zero Drift 




1 


5 


Count 


— zDto /D i^STRG" ' • "in S 'UUfs -I 


6 




P 


Vss 




4 .5 


5 


5.5 


V 


Range Over Which Functionality is Guaranteed 


7 




O 

w 

E 
R 


Vdd 




-10.8 


1 2 


— 13.2 


8 




'ss 


(Note 4) 




14 


25 


mA 




9 






Iqd 






- 14 


-25 




10 


L 


1 

N 
P 


ViNH 


Comparator Input, Sign/UR/OR/ 


4 






V 


Guaranteed Input Threshold Voltages 


1 1 


D 
1 


V|NL 


Blink (Note 5), Start, CLK IN 






5 


12 


2 
1 


U 
T 


l|NH 


Sign/OR/UR (Note 5) 




170 


300 


(jA 


V|N=5V 


13 


A 
C 


S 


l|NL 


Start Convert, Clock 




-150 


-400 


V|N = V 


14 


J 




Vqh 


Bit Lines, Sign/OR/UR Digit Strohes 


2 4 








'oh =■ -'lo 


15 


D 
1 




u 

T 
P 

u 

T 

S 


Vol 






0.6 




l0L~ 1 6 mA 


16 


G 
1 


Vqh 


M/Z 


4 






V 


IOH = -150/iA 


17 


T 
A 


Vol 






0.6 


IOL=08mA 


18 


L 


Vqh 


U/D 


4.0 








Iqh ~ —0.5 mA 


19 






Vol 






0.6 




IOL= 0.8 mA 


20 






'p 


Start Convert (Note 6) 


20 






PS 




21 




D 
Y 
N 


'CLK 




50 




250 




50% Duty Cycle 


22 






Rep Rate (Strobes) 


y 

78 




470 


H/ 


'CLK : 640 



INPUT/OUTPUT SCHEMATICS 



Pin 15 Pin 16 
V|N V+ 



J 



HI Q . 
GND 
Pin 2 



TO USER INPUT 
BUFFER AMP 
Pin 1 




Vss 
o 



COMP 
OUTPUT 
Pm 5 



V- Pin 6 

LD122 Comparator Output 





LD122 Input 



LD121A Output Buffers 
(Digits, Bits, Sign, M/Z U/D) 



t 

V|N 



LD121A Clock Input 
Start Convert , 



Pin 3 I 
V|N 
JL 



LD121A Comparator Input 
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ELECTRICAL CHARACTERISTICS (Cont'd) 


CHARACTERISTIC 


MIN 


TYP 


MAX 


UNITS 


TEST CONDITIONS 
UNLESS NOTED OTHERWISE 
V+ = 12 V; V- =• Vdd =. -12 V, 
Vss ' 5 V, Ta = 25°C 


23 


L 
D 
1 

2 
2 
C 
J 

L 
1 

N 
E 
A 
R 


P 

O 

w 

E 
R 


V+ 




9 


12 


15 


V 




24 


V- 




-9 


--12 


-15 


25 


1 + 








3.5 


mA 




26 


1- 








-3 


27 


Ignd 









-2 


mA 


M/Z, U/D = 2.4 V 


28 


1 

N 
P 
U 
T 

s 
w 
1 

T 

c 

H 


Va 


(Note 7) 


-3 




+ 3 


V 




29 


'■DS{on) 


On Resistance, V||vj or 
Hi-Q Switches 






5.5 




\/ = -t- 1 \/ 
^A +^ ^ 


30 






8.0 


V^=-1V 


31 

32 
33 


'leakage 


Leakage Current, Switch 
ON or OFF 




2 




pA 


= ± 2 , 8 V 


34 


A 
Z 

B 
U 
F 
F 


'source 






- 1 00 




mA 




35 


ISINK 






800 




36 


ISTRG 






1 00 




pA 


~ 70 C 


37 


^OFFSET 




— 50 






mV 


^OUT - V 


38 




Switch Resistance Ion) (Note 8) 






20 




^STRG ^ ^' 'DS oU^iA 


39 


R B 
E U 
F F 


'source 


Pin 8 


—400 


—800 




aiA 


Vll \\Jl U 11^ 1 , U.O V, VQ ~ U V 


40 


ISINK 


Pin 8 




100 




V|H (U/D IN) = 2.0 V, Vo = 2 V 


41 


1 

N 
T 


ISOURCE 


(Note 9) 


-50 


-100 






V|fvj (Int. IN) = -100 mV, Vo = V 


42 


'sink 


400 


800 




V|r^ (Int. IN) = 100 mV, Vq = V 


43 




Output Swing 


-10 




10 


V 




44 


C 

M 
P 


^OUT 




-5 






V 


Rl_ = 10k to -1^5 V, AZ FILTER IN = 
lOOmV 

INTEGRATOR OUT = V 


45 


^OFFSET 






5 




mV 


46 




l|H 


M/Z, U/D Inputs 






20 


mA 


V|H = 2.0 V 


47 


l|L 






-100 




V|L = 0.8 V 


Tvpical values are for Design Aid Only, not guaranteed and not subject to production testing. LD1 22 - CM AM-C LD121A - IPDC VI 


NOTES: 

1 . Bit width over which reading is stable 95% of the time. 

2. System Parameters are not directly tested. 

3. fcLK = 163.84 kHz, Vref = 6.8 V. 

4. All outputs disconnected. 

5. Pin characteristic only during D4 strobe time. 

6. Minimum positive going pulse width to initiate a conversion. 

7. Maximum voltage range for Vii^pyj (pin 1) or hi-quaiity GND (pin '2). 

8. VsTRG "^"St be more positive than —4 volts. 

9. Reference Source Impedance must be less than 1 0K il. 


TYPICAL CHARACTERISTICS 

Vjfj and V^i.Q GND Switches Typical Input Leakage.vs Temp and Input Leakage Test Set-up 
Typical rpslon) « and Temp .12 v -12 v 

•- - .... V+- . v- 


14K 

i 10K 

z 



a 

2K 
















V»-*12V 


_ 10 pA 

IpA 

70* C 
25" C 
O'c 

„ 0.1 pA 

01 


;- v» ■ » 1 2 V t : i 








16° 16 
























:.T ■[ : 

_...(_ ). . 4 .... 








V|N 15 

1 — 

HiQ 2 
GND? 


— T 


1 
























- - Va 


•-5V 


7 4 3 


BUFF IN 


































1 . , lU/DlM/Z 
















J - GND OV OV 
























?^ V. 






























































































I 


Va - VOLTAGE PIN IS (V|m) OR PIN 2 (HI Q GN 
W ITH RESPECT TO ANALOG GND PIN 7 


• 10" 20' 30* 40" 50" SO- 70- 8 
T - TEMPERATURE I'CI 
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Regulating Pulse 
Width Modulators 

designed for ... 

■ Switched Mode Power 
Supplies (SMPS) 



BENEFITS 



Siliconix 

May 1982 



Improved Performance Over SG2525A/2527A 

o Greatly Reduced Output Crossover Current 
o Greatly Reduced Transients with Separated 

Ground System 
o Fully Operational Up to 500 KHz 

Wide Versatility 

o 100 Hz to 500 KHz Oscillator Range 

o Separate Oscillator Sync Term inal 

o Adjustable Deadtime Control 

o Internal Soft-Start 

o Input Undervoltage Lockout 

o Latching PWM to Prevent Multiple Pulses 

o 8 to 35 Volts Operation 

Lower Overall Parts Count 

o 5.1 Volt Onboard Reference Trimmed 
to±1% 

o Dual 100mA source/Sink Output Drivers 
Pin Compatible with SG2525A/2527A 



DESCRIPTION 

The PWM25/27 series of pulse width modulator integrated circuits are designed to offer improved performance and 
lowered external parts count when used to implement all types of switching power supplies. In addition to being pin 
compatible with the SG2525A/2527A the PWM25/27 features low crossover current through the output transistors and 
will maintain typical 10% pulse width up to 200KHz. The on-chip +5.1 volt reference is trimmed to ±1% -initial accuracy 
and the input common-mode range of the error amplifier includes the reference voltage, eliminating external potentio- 
meters and divider resistors. A Sync input to the oscillator allows multiple units to be slaved together, or a single unit to be 
synchronized to an external system clock. A single resistor between the Cj pin and the Discharge pin provides deadtime 
adjustment. These devices also feature built-in soft-start circuitry with only a timing capacitor required externally. A Shut- 
down pin controls both the soft-start circuitry and the output stages, providing instantaneous turn-off with soft-start re- 
cycle for slow turn-on. These functions are also controlled by an undervoltage lockout which keeps the outputs off and 
the soft-start capacitor discharged for input voltages less than that required for normal operation. Another unique feature 
of these PWM circuits is a latch following the comparator. Once a PWM pulse has been terminated for any reason, the out- 
puts will remain off for the duration of the period. The latch is reset with each clock pulse. The output stages are totem- 
pole designs capable of sourcing or sinking 100 mA. The PWM25 output stage features NOR logic, giving a LOW output 
for an OFF state. The PWM27 utilizes OR logic which results in a HIGH output level when OFF. 

PIN CONFIGURATION 

Dual-ln-Llne Package 



INV INPUT {T 




iUvREF 


N.I. INPUT fT 




j5]+V|N 


SYNcjT 




u\ OUTPUT B 


OSC OUTPUT |T 






Ct[T 




12]gND 


Rt[T 




Tt] output a 


DISCHARGE pT 




To] SHUTDOWN 


SOFT-START |T 




T] COMPENSATION 



ORDER NUMBERS: 



PWM25BK 
PWM25CK 



PWM27BK 
PWM27CK 



Top View 
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ABSOLUTE MAXIMUM RATINGS * (Ta = 25°C unless noted otherwise) 



Supply Voltage (+V|n) +40V 

Collector Supply Voltage (Vq) +40V 

Logic Inputs -0.3V to +5.5V 

Analog Inputs -0,3V to +V||\j 

Output Current, Source or Sink 500 mA 

Reference Output Current 50 mA 

Oscillator Charging Current 5 mA 

Power Dissipation at Ta = +25°C** 1000 mW 

Thermal Resistance: junction 

to ambient 100°C/W 



Power Dissipation at Tq = +25°C***. . . . 2000 mW 
Thermal Resistance: junction to case .... 60°C/W 

Operating Junction Temperature +150°C 

Storage Temperature Range .... -65° C to +150°C 
Lead Temperature 

(Soldering, 10 seconds) +300°C 

*Values beyond which damage may occur. 

o o 
** Derate at 10 mW/ C for ambient temperatures above +50 C. 

*.** Derate at 16 mW/ C for case temperatures above +25 C. 
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RECOMMENDED OPERATING CONDITIONS 1 
















Inniit Wnltanp Z+V.mK . . 


+8V to +35V 


Ooeratinq Ambient Temoerature Ranqe 




' • IN' 

Collector Supply Voltage (Vc). • • +4.5V to +35V 
Sink/Source Load Current 

(each output) Steady State to 100 mA 

Poak Piirrpnt to 400 mA 


PWIVI25C, PWM27C 




0°C to +70° C 


PWIV125B. PWM27B 




-2R°r: tn +8.R°r. 
















Rpfprpnnp 1 narl Ciirrpnt 


_ to 20 mA 
















Oscillator Frequency Range. . -100 Hz to 500 kHz ^ 
Oscillator Timing Resistor 1 .5K to 21 Ok^2 

Dcinillatnr Timinn Cananitnr R20 nF to 0.1 LtF 


Range over which the device is functional. 


























ELECTRICAL CHARACTERISTICS (+V||\| = 20V, and over operating temperature, unless otherwise noted) 




Parameter 


Conditions 


PWM25B 
PWM27B 


PWM25C 
PWM27C 


Units 








Min 


Typ 


Max 


Min 


Typ 


Max 




Reference Section 


1 


Output Voltage 


Tj = 25° C 


5.05 


5.10 


5.15 


5.00 


5.10 


5.20 


V 


2 


Line Regulation 


ViN = 8 to 35V 




4 


20 




4 . 


20 


mV 


3 


Load Regulation 


II = to 20 mA 




20 


50 




20 


50 


mV 


4 


Temperature Stability^ 


Over Operating Range 




20 


50 




20 


50 


mV 


5 


Total Output Variation^ 


Line, Load, and Temp 


5.00 




5.20 


4.95 




5.25 


V 


6 


Short Circuit Current 


Vref = 0,Ti = 25°C 




80 


110 




80 


110 


mA 


7 


Output Noise Voltage^ 


10 Hz<f < 10 kHz,Tj = 25°C 




40 


200 




40 


200 


inVrms 


8 


Long Term Stability^ 


Tj = 125°C 




20 


50 




20 


50 


mV/khr 


Oscillator Section^ 


9 


Initial Accuracy^''^ 


Tj = 25°C ' 




±2 


±6 




±2 


±6 


% 


10 


Voltage Stability^'^ 


ViN = 8 to 35V 




±0.1 


±1 




±0.1 


±2 


% 


11 


Temperature Stability^ 


Over Operating Range 




±3 


±6 




±3 


±6 


% 


12 


Minimum Frequency 








100 






100 


Hz 


13 


Maximum Frequency 




400 


500 




400 


500 




kHz 


14 


Current Mirror 


lRT = 2mA 


1.7 


2.0 


2.2 


1.7 


2.0 


2.2 


mA 


15 


Clock Amplitude^'"^ 




3.0 


3.5 




3.0 


3.5 




V 


16 


Clock Width2.3 


Tj = 25°C 


0.3 


0.5 


1.3 


0.3 


0.5 


1.3 


jusec 


17 


Sync Threshold 




1.2 


2.0 


2.8 


1.2 


2.0 


2.8 


V 


18 


Sync Input Current 


Sync Voltage = 3.5V 




1.0 


2.5 




1.0 


2.5 


mA 


Error Amplifier Section (VcM = 5.1 Volts) 


19 


Input Offset Voltage 






0.5 


5 




2 


10 


mV 


20 


Input Bias Current 






1 


10 




1 


10 


mA 


21 


Input Offset Current 








1 






1 


/iA 


22 


DC Open Loop Gain 


RL> 10 Mega 


60 


80 




60 


80 




dB 


23 


Gain-Bandwidth Product^ 


Av = dB, Tj = 25°C 




3.5 






3.5 




MHz 


24 


Output Low Level 






.02 


0.5 




.02 


0.5 


V 


25 


Output High Level 




3.8 


7 




3.8 


7 




V 


26 


Common Mode Rejection 


VcM = 1.5 to 5.2V 


60 


85 




60 


85 




dB 


27 


Supply Voltage Rejection 


ViN = 8to35V 


50 


85 




50 


85 




dB 


^ These parameters, although guaranteed over the recommended operating conditions, are not 1 00% tested in production. PWM25 CMCD-A 
3 Tested at fQSC = ^0 kHz (Ry =3.6 kn. Cj = .01 mF, Rq = 0^^)- PWM27 CMCD-B 

TENTATIVE DATA SHEET. This page provides tentative information on a new product. Siliconix reserves the right to 

change specifications for this product in any manner without notice. 
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ELECTRICAL CHARACTERISTICS (CONT) 



Parameter 


Conditions 


PWM25B 
PWM27B 


PWI\/I25C 
PWM27C 


Units 


Min 


Typ 


Max 


Min 


Typ 


Max 


P.W.M, Comparator 


28 


Minimum Duty Cycle 


















% 


29 


Maximum Duty Cycle 




45 


49 




45 


49 




% 


30 


Input Threshold^ 


Zero Duty Cycle 


0.6 


0.9 




0.6 


0.9 




V 


31 


input Threshold^ 


Max Duty Cycle 




3.3 


3.6 




3.3 


3.6 


V 


32 


Input Bias Current^ 






.05 






.05 




iiA 


Soft-Start Section 


33 


Soft Start Current 


VSHUTDOWN = OV 


25 


50 


100 


25 


50 


100 


HA 


34 


Soft Start Voltage 


VSHUTDOWN = 2V 




0.4 


0.6 




0.4 


0.6 


V 


35 


Shutdown Input Current 


VsHUTDOWN = 2.5V 




0.4 


1.0 




0.4 


1.0 


mA 


Output Drivers (Each Output) (Vc = 20 Volts) 


36 


Output Low Level 


ISINK = 20 mA 




0.2 


0.4 




0.2 


0.4 


V 


37 


ISINK = 100 mA 




1.0 


2.5 




1.0 


2.5 


V 


38 


Output High Level 


ISOURCE = 20 mA 


18 


19 




18 


19 




V 


39 


ISOURCE = 100 mA 


17 


18 




17 


18 




V 


40 


Undervoltage Lockout 


Vcomp and Vss = high 


6 


7 


8 


6 


7 


8 


V 


41 


Crossover Current 


Vc = 35V 




120 






120 




mA 


42 


Rise Time'* 


Cl = 1 nF, Tj = 25°C 




100 


600 




100 


600 


nsec 


43 


Fall Time^ 


Cl = 1 nF, Tj = 25°C 




50 


300 




50 


300 


nsec 


44 


Shutdown Delay** 


VsH = 3V, Cs = 0, Tj = 25°C 




0.2 


0.5 




0.2 


0.5 


^sec 


Total Standby Current 


45 


Supply Current 


ViN = 35V 




14 


20 




14 


20 


mA 



^ These parameters, although guaranteed over the recommended operating conditions, are not 100% tested in production. PV\/I\/125 CMCD-A 
5 Tested at fosc = '^O kHz (Ry = 3.6 kf2, Cj = .01 mF, Rq = on). P\/VM27 CMCD-B 



PACKAGE DIMENSIONS 



liJLHJLuJliiJLlilLlilLl^l^l 



-0.840 (21 34i MAX- 



0.310 
0.220 

17.87 ) 
15.591 



0.060 
0.015 

11.52) 
10 38) 



PACKAGE 10 

16. Lead Dual in Line Package (K) 
(Cerdip) 

PIN 1 INDEX IS ONE OR MORE OF THE FOLLOWING: 

■ DOT (INKOR IMPRESSION) ON TOP OF PACKAGE 

■ NOTCH OR HOLE IN PIN 1 VISIBLE FROM TOP AND/OR SIDE 

■ NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM 
(INDEX NOTCH MAY BE PARTIALLY FILLED WITH GLASS) 



IMMMKl 



^ 023 
*0 014 

10 58 1 
10 381 



^ 0.070 
"0.030 

(1 78 ) 
10 76) 



0.200 

15.08) 



-_ 'SEATING 

Tplane 

0.200 1 5. OS) 
0.125 (3.181 



_ 0.110 12 79 ) O 
"^nnon /o -701 TYP ^ 



0.320 18. 13 ) _ I ., 
0.290 17 37)'' 

-Oto 15° 
TYP 



0.015 J(V^ 



0.008 

1033 ) 
(020) 



ALL DIMENSIONS IN INCHES 

(ALL DIMENSIONS IN MILLIMETERS} 



TOLERANCE 
NON-ACCUMULATIVE 
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D-MOS FET QUAD ANALOG 
SWITCH ARRAYS AND DRIVER 

designed for.„ 

SD5000 SERIES APPLICATIONS FEATURES 



Siliconix 

August 1982 



■ Analog Switching (up to very 
high frequencies) 

■ Audio Routing 

■ Choppers 

■ Crosspoint Switches 

■ Sample and Hold 

SD5200 AppI Ications 

■ Switch Drivers 



Low Input Capacitance - 2.4pF 

Low Feedback Capacitance - 0.3pF 

Low Output Capacitance - 1.3pF 

±10V Analog Signal Range 

Low Propagation Delay Time - 600ps 

Low On Resistance - 30Q 

Low Feedthrough And Feedback Transients 

Ion Implanted For Greater Reliability 

High Channel-To-Channel Isolation - 107dB 

Transient Protection For Gates 



DESCRIPTION 

The SILICONIX D-MOS SD5000, and 5200 series are 
monolithic arrays of silicon, insulated-gate, field-effect 
transistors using the N-channel enchancement mode 
technology. 

This family of devices is designed to handle a wide variety 
of analog switching and driver applications. They are 



capable of high speed operation where excellent transient 
response, and wide voltage range are required. The 
SD5000 quad switch array can handle high voltage analog 
signals (± lOV), whereas the SD5001 and SD5002 are 
designed for lower voltage applications. The SD5200 is 
intended for use as a 30V driver to complement the other 
switch products. 



PIN CONFIGURATIONS 



I, N PACKAGE 

(TOP VIEW) 



DRAIN 1 |_J 
SUBSTRATE | 2 
GATE1 I 3 
SOURCE 1 
S0URCE2 I 5 
GATE 2 [T 
NO [7 
DRAIN 2 I 8 



16 I DRAIN 4 

Ts] NO 

GATE4 

TT| SOURCE4 
IF] SOURCE 3 

ri"! GATE3 
1o~\ NC 
~9~| DRAIN3 



ORDER PART NO. 
SD5000N SD5001N SD5002N SD5200N 
(PLASTIC) 

SD5000I SD5001I SD5002I SD5200I 
(SIDE BRAZE) 



FUNCTIONAL AND 
SCHEMATIC DIAGRAM 

SD5000, 5001,5002, 5200 

3 O 1 



O— O 4 1 



6 O 



O 05 



no- 1 

I 



IQ — 012 9 C^^^-^ 



140 1 14 

I 

160— 013 16 



CHIP DIAGRAM 



SD5000, 5001, 5002, 5200 
SWITCH ARRAYS 




Die Size 35 x 43 
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ABSOLUTE MAXIMUM RATINGS Ta = 25°C unless otherwise specified. 



PARAMETERS 


SD5000 


SD5001 


SD5002 


SD5200 


UNIT 


Vds Drain-to-source 


+20 


+10 


+15 


+30 


Vdc 


VsD Source-to-drain ^ 


+20 


+10 


+15 


+0.5 


Vqb Drain-to-Substrate 


+25 


+15 


+22.5 


+30 


VsB Source-to-Substrate 


+25 


+15 


+22.5 


+0.5 


Vqs Gate-to-source 


+30 


+25 


+30 


+20 


-25 


-15 


-22.5 




Vqb Gate-to-substrate 


+30 


+25 


+30 


+20 


-0.3 


-0.3 


-0.3 


-0.3 


Vqd Gate-to-drain 


+30 


+25 


+30 


+20 


-25 


-15 


-22.5 




Id Drain current 


50 


50 


50 


50 


niA 


Ambient temperature 
range 


Storage 


-55 to +150 


°C 


Operating 


to +85 


Power Dissipation 


Total package 
dissipation^ 


640 


mW 


Individual transistor 
dissipation 


300 



1. Refer to test conditions specified in Electrical Characteristics Table. 

2. Derated 5mW per degree centigrade. 



TEST CIRCUIT 



SWITCHING TEST CIRCUIT 



CROSSTALK MEASUREMENT 
Quad Switch 
SD5000/SD5001/SD5002 

-5V 



Vo 

600 < 600 



Crosstalk = 20 Log ^ 
V|N 

WtiereV|N = 1V RMS at 3kHz 





CO 

a 

o 
o 
ro 



CO 

a 

ro 
o 
o 



c 
o 
o 



V|N o ^ 



V " SCOPE 



Input Pulse 

tr, tp ■ Ins 
Pulse Width =100ns 
Rep Rale =1MHz 



Sample Scope 

tr<350ps 
R|N = IMQ 
C|N = 2.0pF 



SWITCHING WAVEFORMS 




SWITCHING CHARACTERISTICS 





*d(ON)(ns) 


*r(ns) 


* *OFF(ns) 


Vdd 


Rl 


TYP 


MAX 


TYP 


MAX ' 


TYP 


MAX 


5 


680 


0.6 


1.0 


0.7 


1.0 


9.0 




10 


680 


0.7 




0.8 




9.0 




15 


Ik 


0.9 




1.0 




14.0 





*tQpp is dependent on Riband does not depend 
on the device characteristics. 
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DC ELECTRICAL CHARACTERISTICS Ta = +25°C unless otherwise specified. 



PARAMETER 


TEST CONDITIONS 


SD5000 


SD5001 


UNIT 


Min 


Typ 


Max 


Min 


Typ 


Max 


BREAKD( 
BVds 


DWN VOLTAGE 
Drain-to-source 


Vgs = Vbs=-5V. Is = lOnA 


20 


25 




10 


25 




V 


BVsD 


Source-to-drain 


Vgd = Vbd=-5V, Id= lOnA 


20 






10 






V 


BVdb 


Drain-to-substrate 


Vqb" 0^' source Open 
lD=10nA 


25 






15 






V 


BVqO 


Source-to-substrate 


Vrb- OV, drain Open , 
1 - ini / A 

Is 1 UjLtM 


25 






1 ^ 

1 






V 


LEAKAGE 
Ids(OFF) 


CURRENT 
Drain-to-source 


^GS ~ V BS - 3V, V DS - ^'iUV 




1 


10 








nA 


Vgs=Vbs=-5V, Vds=+10V 










1 


10 


Isd(OFF) 


Source-to-drain 


''GD ''BD <J*i*SD 




1 


10 








nA 


Vgd = Vbd=-5V, Vsd=+10V 










1 


10 


'gbs 


Gate 


Vdb = Vsb=OV, Vgb=30V 






1 








/^A 


Vdb=Vsb=OV, Vgb=25V 












1 


Vt 


Threshold voltage 


Vds= Vgs= Vt. Is= I^A 
VsB= OV 


0.1 


1.0 


2.0 


0.1 


1.0 


2.0 


V 


rDs(On) 


Drain-to-source 
resistance 


Id= 1.0mA. Vsb=0,Vgs=+5V 




50 


70 




50 


70 


n 


Id= 1.0mA, VsB = 0, Vgs= +10V 




30 






30 




Id = 1.0mA, VsB = 0, Vgs= +15V 




23 






23 




1 D = 1 .0mA, V SB = 0, V Gs = +20V 




19 






19 




rDs(On) 


Resistance match 
(Note 1) 


Id = 1.0mA, VsB = 
Vgs=+5V 




1 


5 




1 


5 





PARAMETER 


TEST CONDITIONS 


SD5002 


SD5200 


UNIT 


Min 


Typ 


Max 


Min 


Typ 


Max 


BREAKDOWN VOLTAGE 


Vgs=Vbs=OV. Id^10)^A 








30 


35 




V 


BVds 


Drain-to-source 


Vgs = Vbs = -5V, Is =10nA 


15 


25 










BVsD 


Source-to-drain 


Vgd=Vbd = -5V, Id= lOnA 


15 












V 


BVdb 


Drain-to-substrate 


Vgb = OV, source Open 
Id= lOnA 


22.5 












V 


BVsB ' 


Source-to-substrate 


Vqb = OV, drain Open 
ls= 10m A 


22.5 












V 


LEAKAGE 
Ids{OFF) 


CURRENT 
Drain-to-source 


Vgs=Vbs=-5V 

Vds=+15V 

Vds=+10V 




1 


10 








nA 


Isd{OFF) 


Source-to-drain 


Vgd=Vbd=-5V 

VsD=+15V 

VsD-+10V 




1 


10 








nA 


'gbs 


Gate 


Vdb=Vsb = OV 
Vgb = 30V 






1 








^^ 




Threshold voltage 


VDS=VGs=VT.is=1iUA 

Vsb=OV 


0.1 


1.0 


2.0 


0.5 


1.0 


2.0 


V 


rDs(On) 


Drain-to-source 
resistance 


Id= 1.0mA. VsB = 0, Vgs= +5V 




50 


70 




50 


80 




Id= 1.0mA. VsB = 0, Vgs= +10V 




30 






30 




ln= 1.0mA, VsB=0, Vgs=+15V 




23 






23 




1 D = 1 .0mA, V SB = 0, V Gs = + 20V 




19 






19 




rDs(On) 


Resistance match 
(Note 1) 


Id= 1.0mA, Vsb= 
Vgs=+5V 




1 


5 








SI 



1. This untested parameter is guaranteed by design. 



TENTATIVE DATA SHEET. This page provides tentative information on a new product. Siliconix reserves tiie right to 
change specifications for this product in any manner without notice. 



2826 



Siliconix 



© IC MASTER 1983 



AC ELECTRICAL CHARACTERISTICS 



PARAMETER 


TEST CONDITIONS 


SD5000 


SD5001 


UNIT 


Min 


TVD 


Max 


Min 


TVD 


Max 


gfs 


Forward transconductance 


Vds= 10V, VsB^OV 
Id = 20mA, f = 1kHz 


10 


15 




10 


15 . 




mmhos 


C(GS*GD+GB) 


Gate node capacitances 


Vds= 10V, f = 1MHz 
Vgs= Vbs=-15V 




2.4 


3.5 




2.4 


3.5 




CfGD+DB) 


Drain node capacitances 




1.3 


1.5 




1.3 


1.5 


Pf 


C(GS+SB) 


Source node capacitances 


See capacitance model 
in Figure 1 




3.5 


4.0 




3.5 


4.0 


Cdg 


Reverse transfer capacitances 




0.3 


0.5 




0.3 


0.5 




Ct 


Cross talk 


See test circuits 
no.1 and 2, f = 3kHz 




-107 






-107 




dB 




PARAMETER 


TEST CONDITIONS 


SD5002 


SD5200 


UNIT 


Min 


Typ 


Max 


Min 


Typ 


Max 


gfs 


Forward transconductance 


Vds= 10V, VsB-OV 
Id = 20mA, f = 1kHz 


10 


15 




10 


15 




mmhos 


C(GS-GD+GB) 


Gate node capacitances 


Vds~ 10V, f - 1MHz 
Vgs= Vbs=-15V 




2.4 


3.5 




2.4 


3.5 




(GD*DB) 


Drain node capacitances 




1-3 


1.5 




1.3 


1.5 


pf 


C(GS*SBl 


Source node capacitances 


See capacitance model 
in Figure 1 




3.5 


4.0 








'-'DG 


Reverse transfer capacitances 




0.3 


0.5 




0.3 


0.5 




Ct 


Cross talk 


See test circuits 
no.1 and 2, f = 3kHz 




-107 






-107 




dB 



THEORY OF OPERATION 

The SD5000 series consists of four SPST 
switches with analog signal capability of 
up to ±10 volts for the SD5000 and ±7.5 
volts for the SD5002. Each switch of the 
array is a D-MOS N-channel field-effect 
transistor of the enhancement-mode type; 
that is, the device is normally off when 
gate-to-source voltage (Vqs) is zero volts. 
When Vqs exceeds the threshold voltage, 
V J, the FET switch starts to turn ON with 
Vcsin excess of +10 volts, a low resistance 
path (typically 30Q) exists between input 
and output of the switch. Figure 1 shows 
the normal mode of operation of a single 
switch of thearrayfor±5 voltanalog signal 
processing. Note that the source is recom- 
mended for the input since feedback or 
reverse transfer capacitance is lower when 
drain is used as the output. When analog 
signals are routed from one point to 
another the important factors are isola- 
tion, crosstalk between switches, feed- 
through and feedback transients, insertion 
loss and speed of operation. The SD5000 
series offers superior performance in all 
these areas (Figure 1). 



Isolation. ON resistance is typically 30Q 
and OFF resistance is typically 10 ^"Q, which 
results in an OFF to On resistance ratio in 
excess of lO^. Isolation from output to 
input from 3kHz analog signals is typically 
-107dB.' 

Feedback and feedthrough transients. 

These are kept to a minimum because of 
the very low feedback and feedthrough 
capacitances. This means that "glitch- 
less" or "clean" signals appear at the 
output. 



Insertion loss. This depends upon the 
source and load impedances involved. As 
an example, for 600Q source impedance 
the insertion loss for voice signals (IV 
RMS at 3kHz) is less than 0.3dB. This 
indicates that the SD5000 series would 
make good telephone cross-point switches. 
Speed. Because of the low ON resistance 
and low input capacitance, the SD5000 
switches ON at sub-nanoseconds speeds. 
They are also capable of handling very 
high frequency analog signals and still 
maintain excellent isolation (20-30dB-at 
1GHz). 



8 

INPUT O- 
(•5V) 



Cgs 



Cqd 



T 

"TCSB 



Cgb 



I 



-O OUTPUT 
(•5V) 



-lOV^ 



Cdb 



GATE 

-lo- 
ts 

OUTPUT ■ 
-5 



Figure 1 



Note that the body (B) is biased to the most negative voltage in the circuit. 
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TYPICAL PERFORMANCE CHARACTERISTICS 



MAXIMUM POWER DISSIPATION 
vs TEMPERATURE 




20 40 60 80 
TEMPERATURE(°C) 



z 
o 

"to 
□ 



DRAIN— TO— SOURCE RESISTANCE vs 
SOURCE— TO-SUBSTRATE AND 
GATE-TO— SOURCE VOLTAGE 



150 
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120 
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90 
75 
60 
45 
30 
15 
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oJ 
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JRRENT = 

I (Ta) =25 
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5mA 

"C 



4 8 12 16 20 

GATE— TO— SOURCE VOLTAGE (Vqs) VOLTS 



DRAIN— TO— SOURCE RESISTANCE 
vs TEMPERATURE 



SOURCE— TO— DRAIN LEAKAGE 
CURRENT vs TEMPERATURE 



100 
90 
80 
70 
60 
50 
40 
30 
20 
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GATE— TO— SUBSTRATE VOLTAGE Vqq = OV 
SOURCE-TO-DRAIN VOLTAGE Vsq = 10^^ 
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DRAIN— TO— SOURCE LEAKAGE 
CURRENT vs TEMPERATURE 



SOURCE— TO— SUBSTRATE LEAKAGE 
CURRENT vs TEMPERATURE 
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TYPICAL PERFORMANCE CHARACTERISTICS (Cont.) 



CROSSTALK vs FREQUENCY 



GATE LEAKAGE CURRENT 
vs TEMPERATURE 



-120 
-110 
-100 
-90 
-80 
-70 
-60 
-50 
-40 



-30 



V 










— N— 






IN -IV 


:rms) 



















































































5? 100k 

< 

a 



^ 10k 



Ik 



100 



10 



1 1 1 1 1 . 

DRAIN— TO— SOURCE VOLTAGE Vqs = 

SOURCE— TO-SUBSTRATE VOLTAGE 
- n 1 1 1 1 


GATE 


-TO-S 


OURCE 


VOLT A 


GEVqs 


= 10V 







































100 Ik 10k 100k 1M 
FREQUENCY (Hz) 



10M 



25 35 45 55 65 75 85 
AMBIENT TEMPERATURE (Ta)°C 



PACKAGE OUTLINES 



riimmmmmmm 



tij biJ IhJ H I15J 

TOP VIEW 



0.23O 

tSMi 
15 841 




0.01s jYP 

Lsai 

1.38) 



0.030 

(1.781 ' 
I 76 1 



iJSSL 
0020 

11.271 
1. 511 



9^ ISJS2 

0.110 (2 791 

t SFtTiun 

PLANE 



0.310 
0.275 

(7.871 
(6 991 



0.110 (2 791 ' 

TOLERANCE 
NON-ACCUMULATIVE 





0.200 (5 081 

o.ioor?*»; 

SEATING 
PLANE 



0.070 - , 
0.040 

LUSl 
(1.02) 



0.008 ( 201 

0.090 (2 291 0.290 ^7 J/; 

TOLERANCE 
NON-ACCUMULATIVE 



16 LEAD DUAL IN LINE PACKAGE (N) 
(PLASTIC) 



16 LEAD DUAL IN LINE PACKAGE (I) 
(SIDE BRAZE) 




■ X 

CO o 

o 

O 

ro 



CO 

a 

01 
ro 
o 
o 



PIN 1.INDEX IS ONE OR MORE OF THE FOLLOWING 

• DOT (INK OR IMPRESSION) ON TOP OF PACKAGE 

• NOTCH OR HOLE IN PIN 1 VISIBLE FROM TOP AND/OR SIDE 

• NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM 

ALL DIMENSIONS IN INCHES 

(ALL DIMENSIONS IN MILLIMETERS) 
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Si7250 

High Current Power Driver 

Designed as Coil Pre-Driver for Bubble Memories 



Siliconix 

Revised April 1982 



FEATURES 

■ Capable of Driving a 500 pf Load With Less Than 25 ns Transitions 

■ Very Low Standby Power Consumption 

■ TTL Compatible Inputs 

■ Single 12V Power Supply 

■ CMOS Technology 

■ Ideal for use in Magnetic Bubble Memory Systems 

■ Power Fail Reset for Maximum Protection of Bubble Memories 

■ Standard 16 Pin Dual-ln-Line Package. 



DESCRIPTION 

The Si7250 is a low power coil pre-driver for direct 
use with the Siliconix VQ7254 to drive magnetic 
bubble memory coils. The Si7250 has TTL com- 



patible inputs and complimentary outputs designed 
to drive high capacitance, low on resistance MOS- 
POWER® devices. 



LOGIC DIAGRAM 



X + .IN O f 



cs O 



X - IIM O 



® 
® 



RESET O 



Y + .IN O 



Y -.IN O 



® 



-I |-f-rV-=-0 X +.0UT 



X + .OUT 



X -.OUT 



X - .OUT 



Y +.OUT 



• Y +.OUT 



r— l>o-0 Y - .OUT 



Y - .OUT 



PIN CONFIGURATION 



cs 

RESET [2 
X +.IN Q 
X -.IN 

Y +.IN [Z 

Y -.IN [2 
Y - .OUT [2 7 

GND 8 



5 ^ X + .OUT 
^ X + .OUT 



X -.OUT 
^ X - .OUT 
^ Y + .OUT 
^ Y + .OUT 

^ y"^TJt 



ORDER NUMBER: Si7250CK 
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25° C unless otherwise noted) 



ABSOLUTE MAXIMUM RATINGS (Ta = 

Ambient Temperature Under 

Bias -20°Cto+80°C 

Storage Temperature -65°C to +150°C 

Voltage on Any Pin with 

Respect to Ground -0.5 to Vpo + 0-5V 

Supply Voltage, Vdd -0.5to+14V 

Output Current 250 mA 

(One Output @ 100% Duty Cycle) 



Maximum Operating Junction Temperature 150°C 
6jc = 25°C/W 
0JA = 75°C/W (No Airflow) 

Stresses listed under "Absolute Maximum Ratings" may be applied 
(one at a time) to devices without resulting in permanent damage. 
This is a stress rating only and not subject to production testing. 
Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 



ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25°C. Lots are sample-tested for 
AC parameters and High and low temperature limits to assure performance with specifications. 



Characteristic 


Limits 


Unit 


Test Conditions 
Unless otherwise noted: 
Ta = 0°C to 70°C 

Vdd = 12V ±10% 


Min 


Tvn^ 


Max 


1 


1 

N 
P 
U 
T 


|l||\|| Input Current 






10 


fjA 


V|=0.8V 


2 


V||_ Low Level Input Voltage 






0.8 


V 




3 


V|H High Level Input Volage 


2.2 






V 




4 


O 
U 
T 

n 

r 

u 

T 


^OLI Output Low Voltage 




1.45 


2.0 


V 


Iql = 200 mA 


5 


Voi_2 Output Low Voltage 




0.1 


0.2 


V 


IOL=10niA 


6 


^OHI Output High Voltage 


"DD 


V DD ' 




,v 


Iqh = -200 mA 


7 


Vqh2 Output High Voltage 


VdD-0.2 


Vdd-0.1 




V 


Iqh = -10 


8 


Iql Output Sink Current 








mA 


Vol = 2.0V, 30% Duty Cycle 


9 


IIqhI Output Source Current 


200 






mA 


VqH = VDD-2.0V, 30% 

D 1 1 tw Ov/pI P 


10 


D 
Y 
N 
A 
M 
1 

C 


Propagation Delay from X+.IN, 
X-.IN, Y+.IN, Y-.IN 




55 


100 


ns 


500 pF Load 


11 


Propagation Delay from CS 
or RESET 




90 


150 


ns 


500 pF Load 


12 


tr Rise Time ( 1 0% to 90%) 




25 


45 


ns 


500 pF Load 


13 


tf Fall Time (90% to 10%) 




25 


45 


ns 


500 pF Load 


14 


^ Skew Between an Output and 
^ its Complement 




10" 


20 


ns 


500 pF Load 


15 


C||\j^ Input Capacitance 






10 


pF 




16 


S 

u 
p 
p 

L 
Y 


Iqqq Supply Current 




1.0 


4.5 


mA 


Chip Deselected: CS - V||-|, 

Vdd = 12.6V 


17 


IddI Supply Current 






75 


mA 


f = 100 kHz, VdD= 12.6V, 
Outputs Unloaded 


18 


IDD2 Supply Current 






90 


mA 


f - 200 kHz, Vdd = 12.6V, 
Output Unloaded 



Note 1: This parameter is periodically sampled and is not 1 00% tested. Condition of measurement is f= 1 MHz, VbiaS~ 2V, Vqd= OV, and 
Ta= 25°. 

Note 2: Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing (Typical values at T « = 25°C and 



VdD= 12V) 
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AC TEST CONDITIONS 



INPUT 



OUTPUT 



OUTPUT 



Tp 



3.0V 

1.5V 

OV 



50% 



^^50°/ 



PIN DESCRIPTION 

CS{Pinl) 

Chip select is active low. When high, chip is de- 
selected and Iqq is significantly reduced. Chip 
Select is most commonly used for system expansion. 



X-.OUT, X-.OUT, X+.OUT, X+.OUT{Pins 12-15) 

High current outputs and their complements for 
driving the gates of the 7254 QUAD MOSPOWER® 
FETs which in turn drive the X coils of the bubble 
memory. 



RESET (Pin 2) 



Active low input from RESET. OUT of the Con- 
troller results in removal of power from the chip so 
that bubble memory is protected in the event of 
power supply failure. 



Y+.IN, Y-.IN (Pins 5, 6) 

Active low inputs from controller which turn on 
the high current Y outputs. 



X+.IN, X-.IN (Pins 3, 4) 

Active low inputs from controller which turn on 
the high current X outputs. 



Y-.OUT, Y+DUT, Y+.OUT, Y-.OUT (Pins 9-11 
and 7) 

High current outputs and their complements for 
driving the gates of the 7254 QUAD MOSPOWER® 
FETs which in turn drive the Y coils of the bubble 
memory. 



TRUTH TABLE 



INPUT PINS 



OUTPUT PINS 



1 


2 


3 


4 


5 


6 


7 


9 


10 , 


11 


12 


13 


14 


15 


cs 


R 


X+. 




Y+. 




Y-. 




Y+. 


Y+, 


X-. 




X + . 


x+7 


1 


X 


X 


X 


X 


X 





1 










1 





1 


X 





X 


X 


X 


X 





1 










1 





1 



8 INPUT STATES DECODED 











1 





1 





1 


1 







1 


1 













1 


1 





1 













1 


1 













1 


1 


1 





1 










1 


1 


' 















1 





1 


1 




1 








1 












1 





1 










1 








1 












1 


1 





1 







1 








1 









1 





1 





1 


1 












1 









1 


1 





1 


















1 


The 8 remaining input states are not decoded resulting in a reset output condition This is to 
prevent the inadvertent shorting of any power drivers directly across the supplies in a standard 
bubble memory configuration 






















1 















1 
















1 





1 















1 













1 








1 















1 













1 


1 





1 















1 










1 











1 















1 







1 














1 















1 







1 


1 











1 















1 







1 


1 


1 


1 





1 















1 



INPUT STRUCTURE 



'DO 



INPUT 

O Wv- 



OUTPUT STRUCTURE 



'DD 



OUTPUT 



1^ 
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MOSPOWER Prime Product Selector Guide 



MOSPOWER Prime Product 
Selector Guide 



Packages: 






& 

7/ 1 


1 


i 


11 








BVdss 
(Volts) 


103 


TO-220 


TO-39 


TO-237 


TO-92 


TO-202 


Quad 
Side Braze 


Quad 
Plastic 


450-500 


IRF450 
13A, O.AU 


IRF840 
8A, 0.850 














IRF440 
8A, 0.85fi 


VN5001D/IRF830 
4A, 1.50 














VNP002A* 
6.5A, 1.5n 


IRF820 
2.5A, 30 














VN5001A/IRF430 
4A, ^.5U 
















350-400 


IRF350 
15A, 0.3U 


JRF740 
10A, 0.550 














IRF340 
10A, 0.55n 


VN4000D/IRF730 
6A, 1.00 














VNM001A* 

RA 1 no 


IRF720 
1 fin 














VN4000A/IRF330 
6 A, 1.00 
















150-240 


IRF250 
30A, 0.085n 


IRF640 
18A, 0.180 


VN2406B 
0.8A, 60 


VN2406M 
0.3A, 60 


VN2406L 
0.21A, 60 








IRF240 
18A, 0.1812 


IRF630 
9A, 0.40 




VN2410M 
0.25A, 100 


VN2410L 
0.16A, 100 








IRF230 
9A, 0.4n 


IRF620 
5A, 0.80 














IRF220 
5A, 0.80 


VN2406D 
1.4A, 60 















Silconix 
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MOSPOWER Prime Product Selector Guide 



Packages: 






/fv 
// 1 


H 

n 


n 

! Ii il 








BVdss 
(Volts) 


TO-3 


TO-220 


TO-39 


TO-237 


TO-92 


TO-202 


Quad 
Side Braze 


Quad 
Plastic 


100-120 


IRF150 
40A, 0.055fi 


IRF540 
27A, 0.085n 


IRFF120 
6A, 0.300 


VN1206M 
0.3A, 60 


VN1206L 
0.21A, 60 








IRF140 
27A, 0.085n 


VN1200D/IRF530 
12A, 0.18n 


IRFF122 
5A, 0.400 


VN1210M 
0.25A, 100 


VN1210L 
0.16A, 100 








VN1200A/IRF130 

12A, o.ien 


IRF520 
8A, o.3on 


VN1206B 
0.8A, 60 


VP1008M 
0.37A, 50 


VP1008L 
0,4A, 60 










VN1206D 

1.4A, en 


VP1008B 
9A, 5U 












80-90 


VN0800A 
12A, 0.18n 


VN0800D 
12A, 0.1 8n 


2N6661 
0.9A, 40 


VN0808M 
0.35A, 40 


VP08Q8L 
0.37 A, 5» 


VN88AF 
1.5A, 40 


VQ1006P 
0.40A, 4.50 


VQ1006J 
0.40A, 4.50 


2N6658 
1.9A, 4n 


VN88AD 
1.7A, An 


VP0808B 
0.9A, 50 


VP0808M 
0.37A, 50 




VN80AF 
1.3 A, 50 


VQ2006P 
1.3A. m. 


VQ2006J 
1.3A, 50 


60 


IRF151 
40A, 0.055Q 


IRF541 
27A, 0.085n 


IRFF121 
6A, 0.300 


VN0606M 
0.4, 30 


VN0610L 
0.2A, 50 


VN66AF 
1.7 A, 30 


VQ1004P 
0.46A, 5.50 


VQ1004J 
0.46A, 5.50 


IRF141 
27A, 0.085n 


VN0600D 
16A, 0.120 


IRFF123 
5A, 0.400 


VN10KM 
0.3A, 50 


VN2222L 
0.15A, 7.50 


VN67AF 
1.6A, 3.50 


VQ1000P 
0.225A, 3.50 


VQ1000J 
0.225A, 3.50 


VN0600A 
16A, 0.120 


IRF531 
14A, 0.18n 


2N6660 
1.1A, 30 


VN2222KM 
0.25A, 7.50 






VO2004P 
1.3A. 5« 


VQ2004J 
1.3A, 5ft 


IRF131 
14A, 0.18n 


IRF521 
8A, 0.300 


VN67AB 
1A, 3.50 












2N6657 
2A, 3Q 


VN66AD 
1.9A, 30 














30-40 


VN0400A 
16A, 0.12n 


VN0400D 
16A, 0.120 


2N6659 
1.4A, 1.80 


VN0300M 
0.7A, 1.20 




VN46AF 
1.6A, 30 


VQ1001P 
0.85A, 1.00 


VQ1001J 
0.85A, 1.00 


2N6656 
2A, ^.8U 


VN0300D 
2.5A, 1.50 


VP0300B 
1.3 A. 2.6JJ 


VP0300M 
0.48A, 2.50 




VN40AF 
1.3A, 50 


VQ2001P 
1.3 A, 20 


VQ2001J 

1.3A, an 


Specialty Products 
(N- and P-Channel 
Quad Arrays) 














VQ3001P 
30V, 30 Total 


VQ3001J 
30V, 30 Total 














VQ7254P 
20V, 30 Total 


VQ7254J 
20V, 30 Total 



VQ1000P ■ VQ1000J 



Siliconix 



60V 



N-Channel Enhancement Mode 

Quad MOSPOWER Array 



This power FET is designed especially for low power high frequency inverters, interface to 
CMOS and TTL logic, line drivers and Analog Switching. 



FEATURES 

■ High Input Impedance 

■ Extremely Fast Switching 

■ Rugged 

■ Internal Drain-Source Diode 

■ Dual-ln-Line Package for Packing 
Density and Automatic Insertion 

BENEFITS 

B Reduced Component Count 

■ Simpler Designs 

— Directly Interfaces CMOS & TTL 
B Improved Circuit Performance 
^ Increased Reliability 



Product Summary 



Part 
Number 


BVdss 
(Volts) 


Rds(on) 
(Ohms) 


Package 


xmo 


VQ1000P 


60 


5.5 


Side Braze 




VQ1000J 


60 


5.5 


Plastic 


CO 



D2 S2 G2 NC G] Si Di 




N N 

[aj [9j ^ [iij [i2j [13J [14J 

D3 S3 ■ 63 NC G4 S4 D4 

TOP VIEW 
ORDER NUMBER: VQ1000P, VQ1000J 



s 



ABSOLUTE MAXIMUM RATINGS (Ta=25°C unless otherwise noted) 

Drain-Source Voltage 60V 

Drain-Gate Voltage 60V 



Linear Derating Factor 

Single 10.4mW/°C 

Quad 16mW/°C 



Drain Current 

Continuous^ ±225mA 

Pulsedi'2 _ 

Gate-Source Voltage ±30V 

Gate Current Peak ±1A 

Power Dissipation 

Single 1.30W 

Quad 2W 



Operating and Storage 

Temperature -55°C to +150°C 

Lead Temperature 
(1/16" from case for 10 sees) +300°C 



Note: 1: Single device alone. Package limited. 
Note: 2: Pulse test: 80^s to 300^5, 1% duty cycle. 



PACKAGE DIMENSIONS 




PIN 1 INDEX IS ONE OR MORE OF 
THE FOLLOWING 

• DOT (INK OR IMPRESSION) ON 
TOP OF PACKAGE 

• NOTCH OR HOLE IN PIN 1 
VISIBLE FROM TOP AND/OR 
SIDE 

• NOTCH IN END OF PACKAGE 
VISIBLE FROM TOP AND/OR 
BOTTOM 



m m m m m m m 



PIN 1 INDEX IS ONE OR MORE OF 
THE FOLLOWING 

• DOT (INK OR IMPRESSION) ON 
TOP OF PACKAGE 

• NOTCH OR HOLE IN PIN 1 
VISIBLE FROM TOP AND/OR 
SIDE 

• NOTCH IN END OF PACKAGE 
VISIBLE FROM TOP AND/OR 
BOTTOM 

ALL DIMENSIONS IN INCHES 

{Alt mMFNSIONS IN MtLLIMETEf^Sy 



0.090 (!.29l 
TOLERANCE 
NON-ACCUMULATIVE 



-^I—IOUOUtyp 

' n nno / '>ni 




0.310 17.871 . ,1 
0.290 17 371 I U 

-Owls' 0012 -\\— - 



14-LEAD DUAL-IN-LINE PACKAGE (P) 
(SIDE BRAZE) 



14-LEAD DUAL-IN-LINE PACKAGE (J) 
(PLASTIC) 
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Parameter 


Min 


Max 


Unit 


Test Conditions 


Static 


BVdss Drain-Source Breakdown 


60 




V 


Vgs = 0, Id = 100mA 


VGS(th) Threshold Voltage 


0.8 


2.5 


V 


Vne = Vr^c. In = 1 mA 


Iqss Body Leakage 




100 


nA 


Vr!Q = 10V, Vn<? = 




500 


Vrc; = 10 V, Vnq = 0. Ta = 125°C 


loss Zero Gate Voltage Drain Current 




10 


mA 


Vgs = 0, Vns = 48V 

OO ' L/O 




500 


Vrjc; = 0, Vnc; = 48 V. T& = 125''C 


VDS(on) Drain-Source Saturation Voltage^ 




1.5 


V 


Vgs = 5V, Id = 0.2 a 




1.65 


Vgs = 10V, Id = 0.3 a 


'■DS(on) Drain-Source On Resistance^ 




7.5 


Q 


Vgs = 5V, Id = 0.2 a 




5.5 


Vgs = 10V, Id = 0.3A 


'□(on) On-State Drain Current'' 


0.2 




A 


Vds = 15V, Vgs = 5V 


0.5 




Vds=15V, Vgs = 10V 


Dynamic 


gfs Forward Transconductancei 


100 




mS 


Vds = 15V, Id = 0.5 a 


Cjss Input Capacitance 




60 


PF 


Vds = 25V, Vqs = 0, f = 1 MHz 


Crss Reverse Transfer Capacitance 




5 


Cqss Common-Source Output Capacitance 




25 


toN Turn-ON Time 




10 


ns 


Vdd = 15V, Rl = 23Q, Rg = 25Q, Id=0.6A 
(Figure 1) 


toFF Turn-OFF Time 




10 



ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 



Drain-Source Diode Characteristics 



Typ 



VsD Forward ON Voltage^ 



-0.85 



is = -0.5A, Vgs = 



Reverse Recovery Time 



165 



ns 



iF = lR = 0.3A, Vgs = 
(Figure 2) 



Note 1 : Pulse test — 80ms to 300 jiS, 1 % duty cycle 

TEST CIRCUITS 

FIGURE 1. Switching Test Circuit 



VNiVIL 



FIGURE 2. JEDEC Reverse Recovery Circuit 



V|N Vdd 
O 



r 




' Rin 



:rl 

i^-r 
J. 

T 
i- J 



-O VoUT 



AW— f 1 

50 Q 



cs 



.5TO50mF 
y'^ l(p)^)Adjust 



PULSE 



[CIRCUIT ■= 
'UNDER 



[GENERATORJ [TEST | 

P.W. = 1us Cs<50pF 
DUTYCYCLE = 1% 



di/dt Adjust 
{^-27^H) 




FROM TRIGGER CKT 



2836 



Siliconix 



© 10 IVI ASTER 1983 



VQ1004P ■ VQ1004J ■ VQ1006P ■ VQ1006J 



Siliconix 



90V 



N-Channel Enhancement Mode 

Quad MOSPOWER Array 



This power FET is designed especially for low power high frequency inverters, interface to 
CMOS and TTL logic, line drivers and Analog Switching. 



FEATURES 

■ High Input Impedance 

■ Extremely Fast Switching 

■ Rugged — Dissipation Limited SOA 

■ Internal Drain-Source Diode 

■ Dual-ln-Line Package for Packing 
Density and Automatic Insertion 

BENEFITS 

■ Reduced Component Count 
B Simpler Designs 

— Directly Interfaces CMOS & TTL 
B Improved Circuit Performance 
B Increased Reliability 



Product Summary 



Part 
Number 


Package 


RDS(on) 


Id 


BVdsS 


>< 


VQ1004P 


14 Pin DIP, Side Braze 


3.5 Q 


0.46A 


60 V 


'c 




VQ1004J 


14 Pin DIP, Plastic 


_o 


VQ1006P 


14 Pin DIP, Side Braze 


4.5Q 


0.40 A 


90 V 


(75 


VQ1006J 


14 Pin DIP, Plastic 




D2 S2 G2 NC Gi Si Di 






N N 
[8J [9J [lOj [llj [12J [13J [14J 
D4 



D3 S3 G3 NC G4 S4 

TOP VIEW 

ORDER NUMBER: VQ1004P, VQ1004J, VQ1006P, VQ1006J 



ABSOLUTE MAXIMUM RATINGS (Ta=25°C unless otherwise noted) 



Drain-Source Voltage 

VQ1004P, J 60V 

VQ1006P, J 90V 

Drain-Gate Voltage 

VQ1004P, J 60 V 

VQ1006P, J. . . 90V 

Gate Current (Peak) ±1A 

Gate-Source Voltage ±30V 

Drain Current Continuous^ 

VQ1004P, J ±0.46 A 

VQ1006P, J ±0.40 A 

Drain Current 

Pulsed2 ±2A 

Note 1: Single device alone. Package limited. 
Note 2: Pulse test: SOfiS to 300ms, 1 % duty cycle. 



Power Dissipation 

Single 1.30W 

Quad 2W 

Linear Derating Factor 

Single 10.4mW/°C 

Quad 16mW/''C 

Thermal Resistance 

Single 96.2°C/W 

Quad ..62.5°C/W 

Operating and Storage 

Temperature -55°C to -i-150°C 

Lead Temperature 
(1/16" from case for 10 sees) -i-300°C 



PACKAGE DIMENSIONS 



DEX IS ONE OR MORE OF 
E FOLLOWING 

OR IMPRESSION) ON 




m m m rri m m m 



PIN 1 INDEX IS ONE OR MORE OF 
THE FOLLOWING 

ESSIONl ON 



0.110 (2.79) 
0-090 (2.29) 
TOLERANCE 
NON-ACCUMULATIV 




14-LEAD DUAL-IN-LINE PACKAGE (P) 
(SIDE BRAZE) 



14-LEAD DUAL-IN-LINE PACKAGE (J) 
(PLASTIC) 
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ELECTRICAL CHARACTERISTICS (Ta=25''C unless otherwise noted) 



Parameter 


Part Number 


Min 


Max 


Unit 


Test Conditions 


Static 


bVdss 


Drain-Source Breakdown 


VQ1004 


60 




V 


Vgs = 0, Id = 10mA 


VQ1006 


90 






VGS(th) 


Gate-Source Threshold 
Voltage 


All 


0.8 


2.5 


V 


VdS = VgS. lD = ''f"A 


'gss 


Gate Body Leakage 


All 




100 


nA 


Vgs = 15V, Vds = 




500 


Vgs = 15 V, Vns = 0, Tfi = 125°C 


■dss 


Zero Gate Voltage Drain 


Ail 




1 


mA 


Vgs = 0, Vds = 0-8 Max Rating 


Current 




500 


Vqs = 0, Vds = 0.8 Max Rating, Ta = 125''C 






All 




1.5 




Vgs = 5V, Id = 0-3A 


VDS(on) 


Drain-Source Saturation 
Voltage'' 


VQ1004 




3.5 


V 


Vgs = 10V, Id = 1A 




VQ1006 




4.5 








All 




5 




Vgs = 5V, Id = 0.3A 


''DS(on) 


Drain-Source On 
Resistance^ 


VQ1004 




3.5 


Q 


Vgs = 10V, Id = 1A 




VQ1006 




4.5 




'□(on) 


On-State Drain Current 


All 


1.5 




A 


Vgs = iov, Vds = 25V 


Dynamic 


Qfs 


Forward Transcon- 
ductance^ 


All 


170 




mS 


Vds = 25V, Id = 0-5 A 


C|ss 


Input Capacitance 


All 




60 






^rss 


Reverse Transfer Capaci- 
tance 


All 




10 


PF 


Vds = 25V, Vgs = 0, f = 1MHz 


Cqss 


Common-Source Output 
Capacitance 


All 




50 








Turn-ON Time 


All 




10 


ns 


Vdd = 25V, Rl = 23Q, Rg = 25Q, Id=1A 


tOFF 


Turn-OFF Time 


All 




10 



Drain-Source Diode Characteristics 



Typ 



VsD Forward ON Voltage^ 



All 



-0.9 



Vgs = 0, Is = -1A 



trr Reverse Recovery Time 



All 



35 



ns Vgs = 0, If = Ir = 1 A 



Note 1: Pulse test — SO^s to 300ms, 1% duty cycle 

TEST CIRCUITS 

FIGURE 1. Switching Test Circuit 



V|N Vdd 

Q 



FIGURE 2. JEDEC Reverse Recovery Circuit 



r 




:rl 



't— <• 



-r 
j_ 

T 



-O VoUT 



Cs 



PULSE 



i circuit — 
'under 



lG_ENERATO_Rj [f_EST | 

P.W. = 1l(S Cs<50pF 
DUTY CYCLE =1% 
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VQ2006P ■ VQ2006J 



S 

Siliconix 



90V 



P-Channel Enhancement Mode 

Quad MOSPOWER Array 



This power FET is designed especially for low power high frequency inverters, interface to 
CMOS and TTL logic, line drivers and Analog Switching. 



FEATURES 

■ High Input Impedance 

■ Extremely Fast Switching 

■ Rugged 

■ Internal Drain-Source Diode 

■ Dual-ln-Line Package for Packing 
Density and Automatic Insertion 

BENEFITS 

■ Reduced Component Count 

■ Simpler Designs 

— Directly Interfaces CMOS & TTL 
B Improved Circuit Performance 

■ Increased Reliability 



Product Summary 



Part BVdss RdS(ON) 
Number (Volts) (Ohms) 


Package 


VQ2006P -90 


5 


Side Braze 


VQ2006J -90 


5 


Plastic 




D2 S2 G2 NC Gi Si Di ' 




D 

s 




p p 

( 

p p 






[8j ^ [loj [llj [12J [13J [l4j 
D3 S3 G3 NO G4 S4 04 







>< 
"c 
o 
o 



TOP VIEW 
ORDER NUMBER: VQ2006P, VQ2006J 



ABSOLUTE MAXIMUM RATINGS (Ta=25°C unless otherwise noted) 

Drain-Source Voltage -90V 

Drain-Gate Voltage -90V 



Linear Derating Factor 

Single 10.4mW/°C 

Quad 16mW/°C 



Drain Current 

Continuous^ ±410mA 

Pulsedi-2 ±3.0A 

Gate-Source Voltage ±20V 

Gate Current Peak ±1A 

Power Dissipation 

Single 1.30W 

Quad 2W 



Operating and Storage 

Temperature -55°C to H-ISCC 

Lead Temperature 
(1/16" from case for 10 sees) +300°C 



Note 1: Single device alone. Package limited. 
Note 2: Pulse test: 80ms to 300^3, 1% duty cycle. 



PACKAGE DIMENSIONS 




INDEX IS ONE OR MORE 01 
FOLLOWING 
DOT (INK OR IMPRESSION) ON 
TOP OF PACKAGE 
NOTCH OR HOLE IN PIN 1 
VISIBLE FROM TOP AND/OR 
SIDE 

NOTCH IN END OF PACKAGE 
VISIBLE FROM TOP AND/OR 
BOTTOM 



m m m m nn m m 



L8j LU IHJ inJ IhJ LiiJ H 



0.270 
0.230 

(6.8GJ 



PIN 1 INDEX IS ONE OR MORE OF 

• DOT (INK OR IMPRESSION! ON 
TOP OF PACKAGE 

• NOTCH OR HOLE IN PIN 1 
VISIBLE FROM TOP AND/OR 
SIDE 

• NOTCH IN END OF PACKAGE 
VISIBLE FROM TOP AND/OR 
BOTTOM 

ALL DIMENSIONS IN INCHES 

fALL DIMENSIONS IN MILLIMETERS) 



X 



0.023 

flft015^„„ ^ 




0.200 (5. 
1 0.110 12.79) 

L-i. 



M ' / 

' 0.030 _. r f^O OaO <2-29) ' 



0.090 12.29) 
TOLERANCE 
NON-ACCUMULATtVE 



, 0.310 (7.87) , il 
0.290 i7.37)^ \\ 

■0 lo 15° 0.012 ^y-— 



14-LEAD DUAL-IN-LINE PACKAGE (P) 
(SIDE BRAZE) 



14-LEAD DUAL-IN-LINE PACKAGE (J) 
(PLASTIC) 
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ELECTRICAL CHARACTERISTICS (Ta 


=25°C unless Otherwise noted) 




Parameter 


Min 


Max 


Unit 


Test Conditions 


static 


bVdss 


Drain-Source Breakdown 


-90 




V 


Vgs=o, Id = -10mA 


VGS(th) 


Gate Threshold Voltage 


-2.0 


-4.5 


V 


Vds = Vqs. lD = ~1niA 


Iqss 


Gate Body Leakage 




-100 


nA 


Vgs = -30V, Vds = 




-500 


Vqs = -30V, Vds = 0, Ta = 125''C 


'dss 


Zero Gate Voltage Drain Current 




-10 


mA 


Vgs = 0, Vds = -90V 




-500 


Vqs = 0, Vds = -90V, Ta = 125»C 


VDS(on) 


Drain-Source Saturation Voltage^ 




-5.0 


V 


Vgs = -10V, Id = -1A 


""DSton) 


Drain-Source On Resistance^ 




5.0 


Q 


Vqs = -10V, iD = -1A 


'□(on) 


On-State Drain Currenf 


-1.0 




A 


Vqs = -10 V, Vds = -15V 


Dynamic 


Qfs 


Forward Transconductancei 


200 




mS 


Vds = -25V, lD = -500mA 


^iss 


Input Capacitance 




150 






Crss 


Reverse Transfer Capacitance 




20 


PF 


Vds = -25V, Vgs = 0, f = 1MHz 


Cqss 


Comnnon-Source Output Capacitance 




60 








Turn-ON Time 




15 


ns 


Vdd = -25V, Rl = 23£2, Rg = 25Q, Id=-1A 


tOFF 


Turn-OFF Time 




15 


(Figure 1) 



Drain-Source Diode Characteristics 



Typ 



Vsd Forward ON Voltage^ 



0.9 



Vgs = 0, is = 0.5 a 



Reverse Recovery Time 



65 



ns 



Vgs = 0, If = Ir = -0.5A 
(Figure 2) 



Note 1 : Pulse test — SO^s to 300ms, 1 % duty cycle 

TEST CIRCUITS 

FIGURE 1. Switching Test Circuit 



VPMH1G 



FIGURE 2. JEDEC Reverse Recovery Circuit 




PULSE 



|_GENERATORj QEST | 

Cs<50pF 



P.W. = 1 ^t 
DUTY CYCLE = 1% 
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VQ3001P ■ VQ3001J 




Quad N-and P-Channel Enhancement Mode 

MOSPOWER 



Siliconix 

August 1982 



These power FETs are designed especially for low power high frequency inverters, 
interface to CMOS and TTL logic, line drivers and Analog Switching. 

FEATURES 



Product Summary 



■ High input impedance 

■ Extremely Fast Switching 

■ Rugged 

B internal Drain-Source Diode 
BENEFITS 

■ Reduced Component Count 
o Simpler Designs 

— Directly Interfaces CMOS & TTL 
B Improved Circuit Performance 
B increased Reliability 



Part 
Number 


BVoss 
Volts 


'■OS(ON) 

. (ohms) 


Package 


VQ3001P 


30 


1 &2 


Side Braze 


VQ3001J 


30 


1 & 2 


Plastic 



0: St Q] NC a, s. 0, 

n m rn rn m (Tj n 



H liJ H W y ^ H 

□] S] G] NC a, s, Ot 



N-Channel 



P-Channel 



0^^ 



ABSOLUTE MAXIMUM RATINGS (Tc = 25°C unless otherwise noted) 



Drain-Source Voltage 30V 

Drain-Gate Voltage 30V 

Drain Current 
Continuous^ 

P-Channel ±600 mA 

N-Channel ±850 mA 

Pulsed^ 

P-Channel ±2.0A 

N-Channel ±3.0A 

Gate Source Voltage ±20V 



Power Dissipation 

Single 1.30W 

Quad 2W 

Linear Derating Factor 

Single 10.4mW/°C 

Quad 16mW/°C 

Operating and Storage 

Tennperature -55°C to +15p°C 

Lead Tennperature 

(1/16" fronn Case for 10 sees) +300°C 



Note: 1. Single device alone. Limited by package dissipation. 
2. Pulse Test: 80 fis - 300 ^s, 1% Duty Cycle. 

PACKAGE DIMENSIONS 

^ I J- PIN t IND€X IS ONE OR MORE OF 

^ ' THE FOLLOWING 

• DOT (INK OR IMPRESSIONI ON 
TOP OF PACKAGE 

• NOTCH OR HOLE IN PIN t 
VISIBLE FROM TOP ANO/OR 
SIDE 

• NOTCH IN END OF PACKAGE 
VISIBLE FROM TOP ANO/OR 
BOTTOM 

ALL DIMENSIONS IN INCHES 

lALL OluenSIOHS in MILLIME TiRSI 




m fsi m pn m m m 



LlJ LlI N liU iiiJ LiiJ LiiJ 

TOf VIEW 



0.230 
15 841 



' 0O8 ' 



0O8 ' 
0.290 i> 3>l 




^mtzzsj TYP 

0090 12:^1 

TOLERANCE 
NON-ACCUMULATIVE 



0.290 '/37l I U 

0IO15' o.oi; - 



14-LEAD DUAL-IN-LINE PACKAGE (P) 
(SIZE-BRAZE) 



14-LEAD DUAL-IN-LINE PACKAGE (J) 
(PLASTIC) 
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ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 



Symbol 


Parameter 


N-Channei 


P-Channel 


Unit 


Test Conditions 
(Reverse Polarity (or P-Channel) 


Min 


Max 


Min 


Max 


Static 




Drain Source Breal<down 


30 




-30 




V 


Vgs = 0. Id=10mA 


^GS(th| 


Gate Threshold Voltage 


0.8 


2.5 


-2.0 


-4.5 


V 


^08= VgsJo= 1 mA 


' GSS 


Gate Body Leakage 




100 




-100 


OA 


Vos = 0, Vgs = 16V 




500 




-500 


Vds = 0. Vgs=16V. Ta=125=C 


loss 


Zero Gate Voltage Drain 
Current 




10 




-10 


M A 


Vds=24V. Vg<5=0 




500 




-500 


Vds= 24V. Vqs = 0. Ta = 125°C. 
Note 2 


' D(ON) 


ON-State Drain Current' 


2.0 




-1.5 




A 


Vgs=12V, Vds=15V 


Vqs 


Drain-Source On-State 
Voltage ' 




0.35 






V 


Vgs=5.V. Id= 200mA 




1.0- 




-2.0 


Vgs= 12V, Io=1 a 


Dynamic 


9(5 


Forward Transconductance ' 


250 




200 




mS 


Vds= -15V. lD=i:500mA 


C,ss 


Input Capacitance 




100 




150 


pF 


Vgs=0- ^03= 15V. f = 1 MHz 


CqSS 


Output Capacitance 




80 




100 


Crss 


Reverse Transfer 
Capacitance 




55 




60 


^ on 


Turn-On Time 




30 




30 


ns 


Voo = 15V, Ri_ = 2311. Rg=25n 
ID « 0.6A (Figure 1) 


^Off 


Turn-Off Time 




30 




30 


Drain-Source Diode Characteristics 






Typ 


Typ 


Unit 




VsD 


Forward On Voltage 


-■72 


.72 


V 


If = 50 mA. V(33 = 


trr 


Reverse Recovery Time 


50 


65 


ns 


1f = Ir = 0.5A, Vgs = 
(Figure 2) 



Note 1 : Pulse test — 80 to 300 ms, 1% duty cycle. 



TEST CIRCUITS (Reverse Polarity for P-Channel) 
FIGURE 1 Switching Test Circuit 



FIGURE 2 Reverse Recovery Test Circuit 




oy 



OUT 



PULSE • ■ UNDER 
|_GENERATORj {J}^ 

P W- • 1 MJ Cc < 50 pF 

DUTY CYCLE - 1% 



_ J 



CURRENT SET 




10 M* - 



I r 

•ft " 



+ If 

OlOOE 

UNDER 
TEST 100% 
-Ir 




CURRENT 
PROBE 
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Sink or Source in order of (1) output current rating, (2) output voltage rating, (3) number of drivers 



1 TYPICAL DRIVING APPLICATIONS 


OUTPUTS* 
mA V # 


EXTENDED TEMP. 
SPRAGUE MILITARY HERM. 
PART NUMBER AVAILABLE 


1 DISPLAYS 

LED V. FLUOR. GAS DIS. INCAND. 


INDUCTIVE 
SOLENOID- MOTOR 


PRINTERS 
THERMAL ELECTRO. SENS. 


SINK DRIVERS 


— — ^ _ 

— — ^/' — 

— — ^ — 






5 130 5 
1 30 7 
130 8 


UHP-480 ^ 
UHP-482 ^ 






- 


20 -115 8 


SERIES UDN-7180A _ 


»^ — _ 1^ 






100 20 8 


UDN-2595A ^ 


^ — , — ^ 
^ — ■. _ ^ 


I-' 


l/* — 


250 70 4 
10O 4 


SERIES UHP-400 ^ 
SERIES UHP-500 i/' 


SCR ARRAY ^ 
SCR ARRAY ^ 


— 
— 




275 35 6t 
35 8t 


UTN-2886B — 
UTN-2888A - 


t^' . ' _■ _ . . . . : . 
»^ ■ _ ■„ ^^.'.■ 
^^ ■ ■ ■ — — 

„>x 'i/^ ■ 
PIN DIODE DRIVER 


" , : >^ 


^ ' — 


300 80 2 
80 2 
80 4 

80 4 
120 4 


SERIES UDN-3610M ^ 
SERIES UDN-5710M <^ 
SERIES UDN-5700A »^ 

UDN-5733A »^ 
UDN-5790/91A ^ 


\\\ \\\\\\ 

III III III 

III Ml Ml 


— 

\^ — 
. ^ 


^ — 

— 

>^ 


350 50 4t 
50 7 
50 8 

50 8t 
50 8t 
80 8t 

95 7 
95 8 
100 8t 


UCN-4401A 
SERIES ULN-2000A 
SERIES ULN-2800A 

UCN-4801A ^ 
UCN-4821A ^ 
UCN-4822A ^ 

SERIES ULN-2020A ^ 
SERIES ULN-2820A ^ 
UCN-4823A >^ 


STEPPER MOTOR DRIVER 


' — 




500 35 4 
50 7 
50 8 
50 8t 


UCN-4202/03A ~ 
SERIES ULN-2010A 
SERIES ULN-2810A 

UCN-4807/08A i/' 


FULL-BRIDGE 


— 1^ 




±1000 36 1 


UDN-2952B - 








1250 • 60 4 


UDN-2540B - 


II III 

M ill 




— ^ 


1 500 50 2 
50 4 
-50 4 

80 2 
80 4 


ULN-2061 M - 
SERIES ULN-2064B 
SERIES UDN-2840B - 

ULN-2062M — 
SERIES ULN-2065B 


HALF-BRIDGE 
FULL-BRIDGE 


■/:''yv'- ■ 




±2000 30 1 

■ ■ ■ 'se'' . \ 


UDN-29492 - 
UDN-2952W - 


SOURCE DRIVERS 






_ ^^ ^ _ 
_ ^ ^ _ 
— >^ — 






-15 -80 5 
-80 6 
—80 6 


UHP-490 . y 
UHP-491 >y 

UHr'-4yo ^ 


— _ — 

— ^ — — 

_' _ ^ _ 

— ■ — 

_ _ — 

■■»»",„„,.. . ■ — . 

— ~ </• ' ~ 

.''^ — ■ 






-25 ±40 8 

60 at 

60 lOt 

'IIS'" 6 
115 6 
115 8 

115 8 
140 8 
200 8 


SERIES UDN-6138A - 
UCN-4815A 
UCN-4810A 

SERIES UDN-6116A - 
UDN-6164A - 
SERIES UDN-6118A ™ 

UDN-6184A - 
UDN-6514A — 
UDN-6510A - 


»^ - _ - ^ 
_ ^ ^ 

l/- t/f — 

!>' — — 
i/' ~ 


— 
— 

>/" — 
^ 1^ 


I/' 


-350 20 8 
50 8 
-80 5 

80 8 
80 8 
80 8 


UDN-2585A <y 
UDN-2981/82A ^ 
UDN-2956/57A - 

SERIES UDN-2580A ^ 
SERIES UDN-2588A ^ 
UDN-2983/84A 


FULL-BRIDGE 






±1000 36 1 


UDN-2952B _ 


^ _ _ ^ 
»^ — — i/" 

_ _ _ 

1^ — — 
ix- — — 


>^ 1/* 
1^ ^ 


- 1^ 


-1500 50 2 
50 4 
-50 4 

80 2 
80 4 


ULN-2061 M — 
SERIES ULN-2074B V 
SERIES UDN-2840B - 

ULN-2062M — 
SERIES ULN-2075B 


HALF-BRIDGE 
FULL-BRIDGE 


— , 




±2000 30 1 
36 1 


UDN-2949Z — 
UDN-2952W - 



*Current is maximum tested condition, voltage is absolute maximum rating. 



i Latched Driver. 



For application engineering assistance, write or call Semi- 
conductor Division, Sprague Electric Company, 115 Norttieast 
Cutoff, Worcester, Mass. 01606. Tel. 617/853-5000. 



For the name of your nearest Sprague Semiconductor Distributor, 
write orcali Sprague Products Company, Northi Adams, Mass. 01247. 
Tel. 413/664-4481. 
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Authorized IC Master 
International Distributors 



ARGENTINA, COLOMBIA, 
ECUADOR, VENEZUELA, 
MEXICO, PERU 

Intectra 

2629 Terminal Blvd. 
Mt. View, CA 94043 
Tel. (415) 967-8818 



AUSTRALIA 

A J Distributors Pty Ltd. 
P.O. Box 71 

Prospect, S. Australia 5082 
Tel. 269-1244 
Telex (790) 82635 



AUSTRIA 

LBG GmbH 
Tichtelgasse 10/2/12 
A-1120 Vienna, Austria 
Tel. (0222) 83 41 01 
Telex (847) 134106 



BELGIUM 

J. P. Le Maire 
Rampe Gaulouise la 
1020 Bruxelles, Belgium 
Tel. 02 478 4847 
Telex (846) 24610 



BRAZIL 

Filcres Importacao 
Rua Auroraigs 
CEP 01209 
Caixa Postal 18767 
Sao Paulo, Brazil 
Tel. (Oil) 223 7388 
Telex 113298 



CYPRUS 

MOR Electronics Ltd. 

P.O. Box 4155 

Ramat Gan 52141, Israel 



DENMARK 

Advanced Electronik 

55, Mariendalsvej 

DK2000, Copenhagen F, Denmark 

Tel. 01 194433 

Telex (855) 22431 



ENGLAND 

Paterson/Steadman & Partner 
4 Gold Street 

Saffron Walden, Essex CB10 lEP 
England 
Tel. 27067 
Telex 81653 



J. B. Tratsart Ltd. 
Dogmersfield Nr. Baskingstoke 
Hampshire RG27 8SU, England 
Tel. 02514 3334 
Telex (851) 8814136 



FRANCE 

Conseilet Promotion 
1 Rue Damiens 
92100 Boulogne, France 
Tel. 621-30-77 
Telex 250030F 

OFFILIB 

48 Rue Gay-Lussac 

75240 Paris, Cedex 05, France 

Tel. 329-2132 

Telex: None 



HOLLAND 

Manudax-Nederland B. V. 
54732G Heeswijk (N.B.) 
Meerstraat 7, Holland PB25 
Tel. 04139 2901 
Telex (844) 50175 



HONG KONG 

Conmos Products, Ltd. 
Haynein BIdg., 11th Floor 
1 Tai Yip Street 
Keun Tong, Kowloon 
Tel. 3-684572 
Telex 85448 



INDIA, MALAYSIA, 
SINGAPORE, THAILAND 

Radio & Craft Publications 
4794/23 Bharat Ram Road 
Daryanganj, New Delhi 2, India 
Tel. 277147 
Telex: None 



ISRAEL 

STG International Ltd. 
10 Huberman Street 
P.O. Box 1276 
61012 Tel-Aviv, Israel 
Tel. 248231 
Telex 342229 

ITALY 

Gruppo Editoriale Jackson 

Technoclub 

Direzione Redacione e 

Amministrazione 

Via Rosellini 12 

20124 Miiano, Italy 

Tel. 688-0951 



JAPAN 

Asahl Glass Company, Ltd. 
Electronic Components Group 
1-2 Marunouchi 2-chome 
Chiyoda-ku, Tokyo 100, Japan 
Tel. (03) 218-5813 
Telex TK4616 



JAPAN (Continued) 

Overseas Data Service Co., Ltd. 
Shugetsu Building, No. 12-7 
Kita-Aoyama 3-chome 
Minato-ku, Tokyo 107, Japan 
Tel. (03) 400-7090 
Telex (781 )J26487 

Tokyo International 
Communications, Inc. 
Miyajima Blvd. 

28 Yoyogi 1-chome, Shibuya-ku 
Tokyo 151, Japan 
Tel. 379-2561 
Telex: 33106 

NORWAY, FINLAND, SWEDEN 

Ingenioerforlaget A/S 
Kronprinsens Gate 17 
Boxs 2476 Soil! 
Oslo 2, Norway 
Tel. (02) 11-51-70 
Telex 72400Y 

SOUTH AFRICA 

Suntronika PTY Ltd. 
P.O. Box 46268 Orange Grove 
Johannesburg 2119, South Africa 
Tel. 725-1210 

SPAIN 

Sagitron 
Castello 25, 2, ° 
Madrid 1, Spain 
Tel. 402 6085 
Telex (831) 43819 

SWITZERLAND 

W. Stolz AG 
Taefernstrasse 15 
CH-5404 Baden-Daettwil 
Switzerland 
Tel. 056 840151 
Telex (845) 54070Z 

TAIWAN 

Alfred M. L. Pien 
IBS Publications Ltd. 
P.O. Box 55-879 
Taipei, Taiwan 

TURKEY 

EEMPA Elektronik 
Tersane Cad. Kuthan 38/408 
TR/Kara Koy, Istanbul 
Turkey 

Tel. (11)49-6249 
Telex 24429 

WEST GERMANY 

Astronic GmbH 
Winzererstrasse 47d 
8000 Munich 40 
West Germany 
Tel. (089) 309031 
Telex (841) 5216187 
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TSC450 
Dual Power 
MOSFET Driver 



General Description 

The TSC450 is a low cost dual driver with TTL compatible 
Inputs and high voltage outputs. Each device may be confi- 
gured in an Inverting or non-Inverting configuration. The 
active pullup, high voltage outputs will drive power f^OSFET 
gates. 

The TSC450 also serves as a logic level translator and dis- 
crete analog switch driver. 



Ordering Information 



Part No. 


Supply 
Voltage 


Temp. 
Range 


Package 


TSC450AIJE 


15 V 


-25° C to +85° C 


ISPinCerDIP 


TSC450ACPE 


15 V 


0°C to +70°C 


16 Pin Epoxy 


TSC450BIJE 


12 V 


-25° C to +85° C 


16 Pin CerDIP 


TSC450BCPE 


12 V 


0°C to +70°C 


16 Pin Epoxy 


TSC450AMJE 


15 V 


-55°C to +125°C 


16 Pin CerDIP 


TSC450BMJE 


12 V 


-55° C to +125°C 


16 Pin CerDIP 


TSC450 
AMJE/883 


15 V 


MIL-STD-883B 

Processing 
-55°C to +125° C 


16 Pin CerDIP 


TSC450 
BMJE/883 


12 V 


MIL-STD-883B 

Processing 
-55°C to +125°C 


16 Pin CerDIP 



Features 

• Dual Device for High Packing Density 

• User Selectable Inverting or Non-Inverting Operation 

• Single Supply Operation 

• TTL Compatible Inputs 

• High Output Sink Current 12 mA 

• High Output Source Current 6 mA 

• Fast Switching 125 ns 

• Available with Mil-STD-883B Processing 



Pin Configuration 



NC [T 


• 




OUTPUT 1 [T 




"is] NC 


GROUND [T 

INVERTING 
INPUT 1 ' — 

GROUND 
NON-INVERTING Tf 
INPUT 1 I — 
NC [T 

GROUND [±_ 


TSC450 


"h1 OUTPUT 2 
"ii] GROUND 

771 INVERTING 
— 1 INPUT 2 
TT] GROUND 

-rr\ NON-INVERTING 
INPUT 2 

T] NC. 






NC = No Connection 



o 

13 
T3 
C 

o 
o 



Functional Diagram (1/2 Circuit) 



''cc O- 



INVERTING O- 



6(10) Ijf 



7.5 kn > 1.8 kn 



-O OUTPUT, 



< 



-OGND 
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TSC 700A 

Four Digit LED Display 
Decoder and Driver 
High Segment Drive Current 



o 

■D 

C 

o 
o 

E 

0) 
CO 

0) 

c 




h- 



General Description 

The TSC700A drives common anode LED displays with 28 
high current, open-drain N channel output transistors. Four 
seven segment LED displays may be driven. Drive current is 
guaranteed to be 1 1 mAminimum. Thisistwicethe minimum 
drive current available from comparable devices and will 
provide high LED luminance. High luminous intensity is an 
important factor when a dark contrasting background is 
unavailable or the LED is viewed at a distance. The TSC700A 
current capability makes it an ideal large character LED driver. 

Four data bit inputs and four digit select signals permit inter- 
facing to multiplexed BCD or binary output devices. The four 
bit data input is decoded into the seven segment alpha- 
numeric code known as "Code B". A to 9, — , E, H, L, P or 
"blank" reading may be displayed. 

An added feature includes a brightness control input that 
adjusts segment drive current. The control pin may also be 
used as a digital display enable. The TSC700A is an improved 
pin compatible and functional equivalent to the ICM7212A. 

Ordering Information 



Part No. 


Temp. 
Package Range 


LED 

Segment Output 
Current Code 


TSC700AMJL 


40 Pin 
CerDIP 


-55°Cto+125°C 


14 mA 


Code B 


TSC700AIJL 


40 Pin 
CerDIP 


-25° C to +85° C 


14 mA 


Code B 


TSC700 
AMJL/883 


40 Pin 
CerDIP 


-55°Cto+125°C 


14 mA 


Code B 


TSC700A/Y 


CHIP 


25°C 


14 mA 


Code B 



Features 

• High Drive Current for High Luminance LED Display 

• Guaranteed High LED Segment Current 11 mA Minimum 

• 28 Common Anode LED Drivers (4 Digits) 

• Code B Output Format ... to 9, — , E, H, L, P, "blank" 

• BCD/Binary Input to 7 Segment LED Code 

• Four Separate Digit Selects for Multiplexed Input 

• Digital or Analog Brightness Control 

• Digital Display Enable 

• Low Thermal Resistance Package 

• Military Temperature Range Devices Available 

• Pin Compatible With TSC7212A, ICM7212A 

Pin Configuration 



[Z 



[Z 
•IT 
■EI 



E2 I 10 

G2 nr 



C3 I 15 
□ 3 I 16 
E3 pf7" 
G3Qr 
F3 I 19 
A4 Ho 



40 I D1 
39 I C1 
38~| B1 ■ 

Hi]- 

36 ] GND 
35~| GND 
34~| D4 1 MSD 



TSC700A 



ID 



3 

ID 



If Brightness Control is not needed, connect BRT (pin 5) to Vs- 



Functional Diagram 



BRIGHTNESS 
CONTROL O- 



GND 
GND 



INPUT 1 o 



DIGIT 
SELECT 



SEGMENT OUTPUTS 



SEGMENT 
DRIVERS 



DATA 
LATCHES 



4 TO 7 LINE 
ROM DECODER 



DIGIT SELECT 

LOGIC AND 

ONE SHOT STROBE 



DIGIT 3 DIGIT 2 DIGIT 1 

I 1 r" — 1 I ^ — 



DIGIT LATCH 



COMMON 

ANODE 

LEDS 



/ 
/ 


o 


o 
o 


3 




' 7 ^ 


'7 ^ 




'' 7 



TO TSC700A 
OUTPUTS 



"Limits Pac(<age Power Dissipation 
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TELEDYNE 
SEMICONDUCTOR 



TSC7109| 

12-Bit Plus Sign CIVIQS 
A/D Converter 
Microprocessor/UART Interface 



General Description 

The TSG7109 is a 12-bit plus sign CMOS low power A/D 
converter. The single CMOS IC contains all the necessary 
active devices to interface with microprocessors. 

In direct mode, Chip Select and High/Low Byte Enables con- 
trol parallel bus interface. In the handshake mode the 
TSC7109 will operate with industry standard UARTs in con- 
trolling serial data transmission, ideal for remote data logging. 
Control a nd mo nitoring of conversion timing is provided by 
the RUN/HOLD and STATUS outputs. The TSC7109 requires 
only the addition of 8 passive components plus a crystal to 
operate as a dual slope integrating A/D converter. The 
TSC7109 has features that make it an attractive per-channel 
alternative to analog multiplexing for many data acquisition 
applications. These features include typical input bias current 
of 1 pA, drift of less than 1 fi\//°C, input noise typically 15 /xV 
p-p, and auto-zero. True differential input and reference 
allows the measurement of bridge-type transducers such as 
load cells, strain gauges and temperature transducers. 

Ordering Information 



Part No. 


Temp. Range 


Package 


TSC7109MDL 


-55° C to +125°C 


40 Pin CerDIP 


TSC7109IDL 


-25°Cto +85° C 


40 Pin CerDIP 


TSC7109CPL 


0°Cto +70° C 


40 Pin Plastic 


TSC7109IJL 


0°Cto +70° C 


40 Pin CerDIP 



Features 

• 12-bit plus sign integrating analog-to-digital converter! 
with overrange indication 

• Sign magnitude coding format 

• True differential signal input and differential reference 
input 

• Low noise — typically 15 /iV p-p 

• High normal mode noise and line frequency rejection 

• 1 pA typical input current 

• No zero adjustment potentiometer needed 

• TTL compatible byte organized Tri-State outputs 

• UART handshake mode for simple serial data 
transmission 

• Direct bus connection to 8 or 16-bit bus 

• Dual mode on-chip oscillator 

- 3.58 MHz crystal provides 7.5 conversions per second 

for 60 Hz rejection 

- External RC network provides up to 30 conversions per 

second 

• Power dissipation typically less than 20 mW 
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Pin Configuration 



HIGH 
ORDER 
BYTE ■ 
OUTPUTS 



LOW 
ORDER 
BYTE 
OUTPUTS 



BYTE 
CONTROL 
INPUTS 
OR FLAG 
OUTPUTS 



1 GND 

2 STATUS 

3 POL 

4 OR 

5 B12 

6 811 

7 BIO 

8 B9 

9 B8 

10 B7 

11 B6 

12 B5 

13 B4 

14 B3 

15 B2 

16 B1 

17 TEST 

18 LBEN 

19 HBEN 

20 ceTload 



TOP VIEW 

-\u — 



V^ 40 
REF IN- 39 
REF CAP - 38 
REF CAP+ 37 
. REF IN+ 36 
IN HI 35 
IN LO 34 
COMMON 33 
3 INT 32 

AZ 31 
BUF 30 
REF OUT 29 
V" 28 
SEND 27 
RUN/HOLD 26 
BUF OSC OUT 25 
OSC SEL 24 
OSC OUT 23 
OSC IN 22 
MODE 21 



DIFFERENTIAL 
REFERENCE 



.01 pF 



-O INPUT HIGH 
-O INPUT LOW 



CiNTi 



iCaz 



.15 /iFl 



'.33 mF 



R|NT 



-vw- 



-0-5V 

2KS2 



-W* O V* 



•GND 



3.5795 MHz 
TV CRYSTAL 



Normal Mode Rejection Growth 

m 




INPUT FREQUENCY 
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TSC7126 
Low Power 3 1/2 Digit CMOS 

A/D Converter 
— 50 Microamp Supply Current 
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General Information 

The TSC7126 is designed to operate from a 9 volt battery 
drawing 50 /lA typical, 100/iA maximum supply current. The 
single CMOS IC 3-1/2 digit A/D converter contains all the 
necessary active devices including seven segment decoders, 
liquid crystal display drivers, bac.kplane drive, clock and 
reference. 

With ah auto zero less than 1 /xV, zero drift less than 1 /iiV/° C, 
input bias current of 10 pA max and rollovererrorof less than 
one count, the TSC7126 brings exceptional value to the port- 
able battery powered field. 

In addition, the differential input and reference allows the 
measurement of load cells, strain gauges and other bridge 
type transducers. The TSC7126 can be used as a plug-in 
replacement for the TSC7106 changing only the values of the 
seven passive components. 



Ordering Information 



Part 

Number 


Temp. 
Range 


Package 


• 
• 


TSC7126CDL 
TSC7126CPL 


0-70° C 
0-70° C 


40 pin Ceramic DIP 
40 pin Plastic DIP 













SET REF = 100.0 mV > 240KJ! 





DISPLAY 
I 



) 



715^ TSC7126 

10 



J J I II I I I I I I I I T 



LIQUID CRYSTAL DISPLAY 
♦ 



Figure 1: Typical Circuit Configuration for 3 readings/ 
second 



Features 

• 8000 hours typical 9 volt battery life 

• Pin compatible with TSC71 26 

• Auto-zero, auto-polarity 

• True polarity at zero for precise null detection 

• True differential input and reference 

• 1 pA input current 

• Direct LCD Display drive — no external components 
required 

• Low noise — less than 15 /xV p-p 

• On-chip clock and reference 

• Power dissipation typically less than 1 mW 

• No other active circuits required 



Applications 

• Portable Instruments 

• Multimeters 

• Digital Voltmeters 
Digital Thermometers 
Digital Bridges (strain gauges, load cells) 
Ph meters 



RELATIVE BATTERY LIFE 

(Times 7106 Ballery Lifel 



•8000 HOURS ON A 9V ALKALINE BATTERY 



LED LED 

I TSC7107Tl TSC71W I 



LCD 



LCD 



LCD 



Figure 2: Battery Life Comparisons 
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TSC7126 



Low Power 3 1/2 Digit CMOS! 

A/D Converter 

— 50 Microamp Supply Current! 



Absolute Maximum Ratings'" 

Supply Voltage (V+ to V-) 15V 

Analog Input Voltage (either input)l^l V+toV" 

Reference Input Voltage (either input) V"'"toV~ 

Clock Input Test to V+ 



Power Dissipation'^' 

Ceramic Package 1000 mW 

Plastic Package 800 mW 

Operating Temperature 0°Cto+70°C 

Storage Temperature — 65°C to +160°C 

Lead Temperature (Soldering, 60 sec) 300°C 



Electrical Characteristics' 



CHARACTFRI^TIf^ 

w r 1 r\ n r\ w 1 L« n 1 O l IwO 




ivii n 


TVD 


MAY 
MM A 


1 IMITQ 
uni 1 o 


Zero Input Reading 


V|N -o.ov 

run ocaie - ^lUU.u mv 


-UUU.U 


+UUU.U 


4-nnn n 
+UUU.U 


Digital Reading 


Ratiometric Reading 


V|N = Vref 


999 


999/1000 


1000 


Digital Reading 


Rollover Error (Difference in 
reading forepual positive and 
negative reading near Full Scale) 


-V|N = +V|N 200.0 mV 


-1 


±0.2 


+1 


Counts 


Linearity (Max. deviation from 
best straight line fit) 


hull bcale - 200 mV 
or Full Scale = 2.000 V 


-1 


±0.2 


+ 1 


Counts 


Common Mode Rejection Ratiol''! 


VcM - ±'V, V|N - ov. 
Full Scale = 200.0 mV 




50 




\//\/ 


Noise (Pk - Pk value not exceeded 95% 
of time) 


ViN = ov 

Full Scale = 200.0 mV 




15 




/^V 


Leakage Current @ Input 


V|N = 0V 




1 


10 


pA 


Zero Reading Drift 


V|N = 

, 0° < Ta < 70° C 




0.2 


1 


AiV/°C 


Scale Factor Temperature Coefficient 


V|N = 199.0 mV 
< Ta < 70°C 
(Ext. Ref. Oppm/°C) 




1 


5 


ppm/°C 


Supply Current (Does not 
include Common current) 


V|N = 

< Note 6i 




50 


100 




Analog Common Voltage (with respect 
to positive supply) 


250Kil between Common and 
• positive supply 


2.4 


2.8 


3.2 


V 


Temp. Coeff. of Analog Common 
(w'ith respect to positive supply) 


250KI1 between Common and 
positive supply 




80 




ppm/°C 


Pk-Pk Segment Drive Voltage 
(Note 5) 


VMoV-=9V 


4 


5 


6 


V 


Pk-Pk Backplane Drive Voltage 
(Note 5) 


VMoV-=9V 


4 


5 


6 


V 


Power Dissipation Capacitance 


vs. Clock Frequency 




40 




PF 
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Notes: 

1. Input voltages may exceed the supply voltages provided the 
input current is limited to ±100 ;uA. 

2. Dissipation rating assumes device is mounted with all leads 
soldered to printed circuit board. 

3. Unless otherwise noted, specifications apply at Ta = 25°C, 
fciock = 16kHz and are tested in the circuit of Figure 1. 



4. Refer to "Differential Input" discussion on page 4. 

5. Backplane drive is in phase with segment drive for 'off seg- 
ment, 180° out of phase for 'on' segment. Frequency is 20 times 
conversion rate. Average DC component is less than 50 mV. 

6. During auto zero phase, current is 10-20 /lA higher. 48 kHz 
oscillator, Figure 2, increases current by 8 ^xA (typ. i 



'stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only, 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of the specif ications 
is not implied. Exposure to absolute maximum rating conditions for extended periods may effect device reliability. 



3-1/2 Digit ADC Family Comparison 





10 mV 


Low Power 


Single 


Internal 


Differential 


Differential 


Display "Hold" 


LCD 


LED 


Part No. 


Resolution 


(Is < 100 mA) 


Supply 


Reference 


input 


Reference 


Feature 


Drive 


Drive 


TSC7106 


X 




X 


X 


X 


X 




X 




TSC7126 


X 


X 


X 


X 


X 


X 




X 




TSC7116 






X 


X 


X 




X 


X 




TSC7107 


X 






X 


X 


X 






X 


TSC7117 


X 






X 


X 




X 




X 
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TSC7135 
4 1/2 Digit Precision 
Analog-to-Digital Converter 
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Generai Description 

The TSC7135 4 1/2 digit analog converter offers 50 ppm 
(1 part in 20,000) resolution with a maximum linearity errorof 
1 count. An auto-zero cycle reduces the zero error to below 
' 10 and zero drift to 0.5 ^tV/°C. Source impedance error 
sources are minimized by a 10 pA maximum input current. 
Rollover error is limited to ± 1 count. 

By combining the TSC7135 with a TSC7211A (LCD), 
TSC7212A (LED)orTSC700A(High LED Segment Current) 
driver a 4 1/2 digit display DVM or DPM can be constructed. 
Overrange and underrange signals support automatic range 
switching and special display blanking/flashing applications. 

Micro-processor base d measu rement system s are supported 
by the TSC7135 Busy, Strobe and Run/HOLD control signals. 
Remote data acquisition systems with data transfer via UART 
are also possible. The additional control pins and multiplexed 
BCD outputs make the TSC7135 the ideal converter for dis- 
play or ju-processor based measurement systems. 



Ordering Information 



Features 



Part No. 


Package 


Temperature 
Range 


TSC7135CJI 


28 Pin CerDIP 


0°C to +70° C 


TSC7135CPI 


28 Pin Plastic 


0°C to +70° C 



Typical 4 1/2 Digit DVM with LCD Display 



Low Rollover Error ±1 Count Maximum 

Guaranteed ± 1 Count Maximum Error 
Guaranteed Zero Reading for V Input 
True Polarity Indication at Zero for Null Detection- 
Multiplexed BCD Data Output 
TTL Compatible Outputs 
Differential Input 

Control Signals Permit Interface to UARTS and 
/x-Processors 

Auto-ranging Supported with Over and Underrange 
Signals 

Blinking Display Visually Indicates Overrange Condition 

Low Input Current 1 pA 

Low Zero Reading Drift 2i^y/°C 

Interface to TSC7211A, TSC7212A, and TSC700A 

Display Drivers 



Pin Configuration 









v-[J 




la] UNDERANGE 


REF In| 2 




Tj] OVERANGE 


ANALOG COMMON [T 




le] STROBE 


INT OUT [T" 




25] RUN/HOLD 


AZ IN [T 




24] DIGITAL GROUND 


BUFF OUT [T 


23] POLARITY 


REF CAP -[T 


TSC7135 


"22] CLOCK IN 


REF CAP*|T" 




"21] BUSY 


-INPUT [T" 




'20] (LSD)Dl 


♦ INPUT QF 




T]] 02 


V* pTT 




D3 


IMSDID5 [u 




"l7| D4 


■ ' (LSB)BlQT 




Te] (MSBIB8 , 


B2 Q7 




"iil B4 










UR 



REF IN 



ANALOG 
COMMON 



OR 
STROBE 
INT OUT RUN/HOLD 
AZ IN DIG. GND 



BUF OUT 
REF CAP- 
RE F CAP+ 
- INPUT 
+ INPUT 



POL 
CLOCK 
BUSY 
D1 



TSC7135 



4 1/2 DIGIT LCD DISPLAY 



hn h O O O O 

i-j u u u u 



1 16 15 14 12 5 3 4 

CD4054A 
7 8 13 11 10 9 2 6 



i 



120kHz = 3 READING/SEC 
< CLOCK IN 



i 



TSC7211A 



SEG 
OUT 



2,3,4 
6 - 26 
37 ■ 40 



OPTIONAL 
CAPACITOR 

OSC -)|-- +5V 

II 
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TSC7135 



4 1/2 Digit Precision 
Analog-to-Digital Converter 



Absolute Maximum Ratings (Note i) 

Positive Supply Voltage +6 V 

Negative Supply voltage -9 V 

Analog Input Voltage (Pin 9 or 10) V"^ to V~ (Note 2) 

Reference Input Voltage (Pin 2) V"^ to V~ 

Clock Input Voltage V to V* 



Operating Temperature Range 0°C to +70° C 

Storage Temperature Range -65° C to +160° C 

Soldering Lead Temperature (10 Seconds) 300°C 

CerDIP(J) Package Power Dissipation 1 W 

Plastic(P) Package Power Dissipation 0.8 W 



Electrical Specifications: ta = 25° c, f clock = 120 kHz. v* = 5.0 v. v" = -5 v 











TEST 




TSC7135 






TYPE 


NO. 


SYMBOL 


PARAMETER 


CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


A 


1 




Display Reading with 
Zero Volt Input 


Note 3,4 


-0.0000 


±0.0000 


+0.0000 


Display 
Reading 


N 
A 
L 


2 


TCz 


Zero Reading 
Temperature Coefficient 


ViN = V 
Note 5 


— 


0.5 


2 


mV/°C 



G 


3 


TCfs 


Full Scale 

Temperature Coefficient 


ViN = 2V 
Notes 5.6 


> — 


— 


5 


ppm/°C 




4 


NL 


Nonlinearity Error 


Note 7 




0.5 


1 


count 


8 
E 
C 


5 


DNL 


Differential 
Linearity Error 


Note 7 




0.01 




LSB 


t 
1 


6 




Display Reading In 
Ratiometric Operation 


ViN = Vref 
Note 3 


+0.9998 


+0.9999 


+1 .0000 


Display 
Reading 



N 


7 


±FSE 


± Full Scale Symmetry 
Error (Rollover Error) 


-ViN = +V|N 

Note 8 


— 


0.5 


1 


count 




8 


llN 


Input Leakage Current 


Note 4 




1 


10 


pA 










Peak-to-Peak 












9 


Vn 


Noise 


Value not exceed 
95% of time 


— 


15 


— 


MVp-p 




10 


Inl 


Input Low Current 


ViN = V 


— 


10 


100 




S 


11 


Inh 


Input High Current 


ViN = +5 V 


— 


0.08 


10 


mA 


1 E 


12 


Vol 


Output Low Voltage 


lOL = 1.6 mA 




0.20 


0.40 


V 


GC 
1 t 
T 1 


13 


VOH 


Output High Voltage 
(Bi, B2, B4, Bs, Di - D5) 


lOH - 1 mA 


2.4 


4.4 


5.0 


V 


AO 






Output High Voltage 












L N 


14 


VOH 


(Busy, Polarity, Overrange, 
Underrange, Strobe) 


lOH = 10 mA 


4.9 


4.99 


5.0 


V 




15 


fCLK 


Clock Frequency 







120 


200 


kHz 




16 


V* 


Positive Supply Voltage 




4 


5 


6 


V 


Op 


17 


v~ 


Negative Supply Voltage 




-3 


-5 


-8 


V 


W 


18 




Positive Supply Current 


fCLK = Hz 




1.0 


3.0 


mA 




19 


r 


Negative Supply Current 


fCLK = Hz 




0.7 


3.0 


mA 


Ry 


20 


Pd 


Power Dissipation 


fCLK = Hz 




8.5 


30 


mW 



Notes: 

1. Functional operation is not implied. 

2. Limit input current to under 100 /iA if input voltages exceed supply voltage. 

3. Full Scale Voltage = 2.000 V. 

4. ViN = 0.0000 V. 

5. 0''C.<Ta<+70''C. 
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6. External Reference Temperature Coefficient less than 0.01 ppm/°C. 

7. -2 V < ViN < +2 V. 

8. IVinI = 1.959 V. 

9. Test Circuit show/n in Figure 1. 
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TSC7211A (LCD) 
TSC7212A (LED) 

Four Digit CMOS 
Display Decoder and Driver 
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General Description 

The TSC7211A (LCD Decoder/Driver) andTSC7212A (LED 
Decoder/Driver) are direct drive, four digit, seven segment 
display decoder and drivers. 

The TSC7211A drives conventional LCD displays. An RC 
oscillator, divider chain, backplane driver, and 28 segment 
outputs are provided on a single CMOS chip. The segment 
drivers supply square waves of the same frequency as the 
backplane but in phase for an OFF segment and out of phase 
for an ON segment. The net d.c. voltage applied between 
driver segment and backplane is zero. 

The TSC7212A drives common anode LED displays with 28 
current controlled, low leakage, open drain, N-Channel out- 
put transistors. The brightness control input can be used as a 
digital display enable. A varying voltage at the control input 
will allow continuous display brightness control. 

The TSC7211A (LCD) and TSC7212A (LED) require only 
four data bit inputs and four digit select signals to interface 
with multiplexed BCD or binary output devices such as the 
ICM7217, ICM7226, ICL7103 and TSC7135. The four bit 
binary input code is decoded into the seven segment alpha- 
numeric code known as "Code B." 

The "Code B" output format results in a to 9, — , E, H, L, P 
or blank display. True BCD or binary inputs will be correctly 
decoded to the seven segment display format. 

The CMOS TSC7211A and TSC7212A are available in a 40 
pin epoxy dual-in-line package. All inputs are protected 
against static discharge. 



Ordering Information 



Part 
No. 


Driver 
Type 


Package 


Output 
Code 


Input 
Config. 


TSC7211AIPL 


LCD 


40 Pin 
Epoxy DIP 


Code B 


Multiplexed 4 
Bit Binary or 
BCD 


TSC7212AIPL 


LED 


40 Pin 
Epoxy DIP 


Code B 


Multiplexed 4 
Bit Binary or 
BCD 


TSC7211AA' 


LCD 


DICE 


Code B 


Multiplexed 4 
Bit Binary or 
BCD 


TSC7212A/Y 


LED 


DICE 


Code B 


Multiplexed 4 
Bit Binary or 
BCD 



TSC7211A Features (LCD Driver) 

• Four digit non-multiplexed 7 segment LCD display out- 
puts with backplane driver. 

• RC oscillator on chip generated backplane drive signal. 

• Eliminates d.c. bias which degrade LCD display life. 

• Backplane input/output pin permits synchronization of 
cascaded slave device to a master backplane signal. 

• Separate digit select inputs to accept multiplexed 
BCD/binary inputs. 

• Binary and BCD inputs decoded to code B (0 to 9, — , E, 
H, L, P, blank). 

• Pin compatible and functionally equivalent to ICM7211A 
andDF411. 



TSC7212A Features (LED Driver) 

• 28 current limited outputs drive common anode LEDs at 
greater than 5 mA per segment. 

• Brightness input allows potentiometer control of LED 
segment current. Pin also serves as digital display enable. 

• Same input configuration and output decoding as the 
TSC7211A. 

• Pin compatible and functionally equivalent to ICM7212A. 



Pin Configuration 



El I 2 
Gl I 3 
Fl 
BP 

A2 [X^ 
B2 [T^ 

C2 pi" 

D2[T^ 
E2 Qo[ 
G2 I 11 
F2 [jT 
A3 [IT 
83 QT 
C3 IjF 
D3 [iF 
E3 

G3 Qr 

F3 

A4 I 20 



40 I D1 

39~| CI 
IF] 81 
171 A1 

36] OSCILLATOR 

35] GND 

sTl 04 • 



TSC7211A (LCD) 



33JD3 

32 I D2 
TT] 01 
30 I B3 
29] B2 
28 I B1 
27] 80 
26 I F4 
25 I G4 
24] E4 
I3] D4 
22 I C4 
It] B4 



DIGIT 

SELECT 

INPUTS 



El I 2 
Gl [T[ 
Fl [1^ 
BRT I 5 
A2 I 6 

B2 |~r 

C2 I 8 
02 pF 
E2 Qo^ 

02 [22. 
n QF 
A3 I 13 
83 QT 
C3 I 15 

03 Q? 
E3 Q7 
G3piF 
F3 pi? 
A4r20 



7^" 



TSC7212A (LED) 



I GNO 
35 I GND 

33 I 



30 I 
28 I 

JLl 



DIGIT 

SELECT 

INPUTS 
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TSC800 

15 Bit PILis Sign Integrating 
Analog to Digital Converter 
- 8/16 Bit ju-Processor Interface 
- UART Interface 



General Description 

The TSC800 is a 15 bit plus sign integrating analog to digital 
converter. The TSC800 improves the conventional two phase 
dual slope conversion cycle by incorporating system zero 
and integrator output zero phases. , 

External zero nulling potentiometers are unneededand over- 
range recovery time is enhanced. Conversion speed may be 
set to reject the 50, 60 and 400 Hz line frequency interference 
signals common in industrial environments. 
Interface control signals support either single byte (16 bits) 
or two byte (8 bits) parallel data transfer to processor data 
busses. A "handshake" operating mode permits serial data 
transmission with a UART. 

The high Impedance differential inputs, 16bitdynamic range 
and bus interface ease make the TSC800 the ideal converter 
in precision process control, data logging and "intelligent" 
measurement applications. 



Ordering 


Information 










Temp. 


Max Linearity 


Part No. 


Package 


Range 


Error 


TSC800AMJL 


40 Pin CerDIP 


MIL 


2LSB 


TSCSOOAIJL 


40 Pin CerDIP 


IND 


2LSB 


TSC800ACPL 


40 Pin Plastic 


COM 


2LSB 


TSC800BMJL 


40 Pin CerDIP 


MIL 


4LSB 


TSC800BIJL 


40 Pin CerDIP 


IND 


4LSB 


TSC800BCPL 


40 Pin Plastic 


COM 


4LSB 


Typical fi 


-Processor Interface 





Features 

• 15 Bit Resolution Plus Sign Bit 

- 96 dB Dynamic Range I 

• Integrating Dual Slope Converter 

- Monotonic 

- Eliminate 50/60 Hz "Line" Interference 

- High Noise Immunity 

-Auto Zero Cycle Eliminates Trimming 

- Incorporates Integrator Zero Cycle for Fast Overload 

Recovery 

• Three State Data Bit/Sign Bit Outputs 

- 8 or 16 Bit Parallel Data Transfer to /i-Processor Bus 

• UART Control Signals 

- Serial Data Transmission 

- "Handshake" Data Transfer 

- Distributed Control Systems 

- Fiber Optic Transmission Systems 

• Easy Conversion Cycle Monitoring and Control 

- Data Valid Output Signal 

- Continuous or Convert on Command Operation 

• High Impedance Differential Input 

- 15 pA Maximum Input Current 

• Low Input Noise 
-15m Vp-p 

• On Chip Crystal Oscillator for 2.5 Conversions/ Sec. 

- fxtal = 2.4576 MHz 

- 100 mSEC Integration Period Rejects 50, 60, 400 Hz 

Interference Signals 

• Convenient ±5 V Supply Operation 

- Low Power Dissipation 20 mW 
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h- 



^INT '-INT 



ANALOG 
INPUT 



II Ib OkSi^ ^ ^ |j0.47| jF 



'R ^BUFF ^AZ 



DB15DB9 



HBEN 
LBEN 



PARALL/HAND OSC, OSCj 



OSC 
CONT 



VpEF = 3.2678 V Tj-y.'.,. 




74C30 I-(r/W VMA 



MC6800 
or 

MCS650X 



ADDRESS DATA CONTROL 
BUS BUS BUS 
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TSC9403 
TSC9404 
Serial Input/16 Bit Parallel 
Output Peripheral Driver 
— High Voltage, High Current Outputs 



General Description 
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The Teledyne Semiconductor TSC 9403 and TSC 9404 are 
serial input, 16 bit parallel output shift registers. High output 
power MOS switching transistors nnake the TSC 9403 and 
TSC 9404 ideal interface circuits between microprocessor 
I/O ports and high current/voltage peripherals. The MOS 
construction limits quiescent power dissipation to 20 mW. 

The TSC 9403 common source, open drain MOS outputs 
sustain 20V in the OFF state and maintain leakage currents 
under 100 ^iA. The TSC 9404 outputs are rated at 15V. The 16 
parallel outputs will continuously sink 60 mA. (Vsat<0.5Vi. 

Successive connection of serial data outputs to serial data 
inputs make longer length serial to parallel conversions pos- 
sible. Device cascading makes the TSC 9403 and TSC 9404 
ideal thermal printhead or high resolution LED bar graph 
drivers. ■ ' ■ 



Features 

• High Voltage Outputs: 20V (TSC 9403), 15V (TSC 9404) 

• High Output Current Sink Capability; 60 mA 

• Low Standby Power: 20 mW 

• High Speed Operation: 3.0 MHz 

• 16 Parallel Outputs 

• Cascading Possible for Longer Data Words 



Applications 

• Thermal, Printhead Driver 

• LED Bar Graph Driver 

• High Current, Microprocessor Serial Port Expander 

• Relay/Solenoid Driver 

• Tungsten Lamp Driver 
e SCR Gate Driver 



Ordering Information 







Temperature 


Output 


Order 


Part 


Package 


Range 


Voltage 


Part U 


TSC 9403 


24 Pin 


0°Cto 70° C 


20V 


TSC 9403CJ 




Epoxy DIP 








TSC 9403 


24 Pin 


-25° C to 85° C 


20V 


TSC 94031 L 




Cerdip 








TSC 9404 


24 Pin 


0°C to 70° C 


15V 


TSC 9404CJ 




Epoxy DIP 








TSC 9404 


24 Pin 


-25°Cto 85° C 


15V 


TSC 94041 L 




Cerdip 









Simplified Schematic 



Pin Configuration 



SERIAL DATA INPUT C 
LOGIC GROUND C 
Ql C 
Q2 C 
Q3 C 
Q4 C 

OUTPUT GROUND [I 
O5 C 

OUTPUT GROUND Q 



□ V* ■ 

□ CLOCK 

□ SERIAL DATA OUTPUT 

□ Q16 

□ Ql5 

□ Ql4 

□ Q13 

□ OUTPUT GROUND 

□ Q12 
D Q11 

□ Q10 

3 Q9 



V"^ LOGIC GROUND 

T24 T2 
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INPUT 



OUTPUT 
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13 


14 


15 


16 
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13 



14 



TSC 9403 
TSC 9404 



15 



16 
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20 



21 



22 SERIAL 
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OUTPUT 



17 OUTPUT 
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Peripheral Drivers 

from Texas Instruments 



Dual, high current, peripheral drivers 
Types SN75407, SN75408 



Features 

• Very low quiescent power ... 100 mW typical 

• Very low input current ... 1 ixA typical 

• No output latch-up at 50 V 

• Characterized for use to 500 mA 

• Output clamp diodes 

• TTL OR MOS compatible-diode clamped inputs 

• Standard 5-V supply voltage 

Applications 

• Logic buffers 

• Hammer drivers 

• DC motor drivers 

• DC relay/solenoid drivers 

Logic Functions 

SN75407 — NAND 
SN75408 — OR 

Description 

The SN75407 and SN75408 series of dual peripheral 
drivers are designed for use in systems that require high 
current, high voltage, and fast switching outputs. These 
devices have diode-clamped inputs as well as high-current, 
high-voltage inductive-clamp diodes on the outputs. Use of 
PNP circuitry enables this series to feature very low 
quiescent power and minimal input current requirements. 

Absolute maximum ratings over operating free-air 
temperature range (unless otherwise noted) 



Supply voltage, Mqq (see Note 1) 


7 V 


Input voltage 


5.5 V 


Output current (see Note 2) 


500 mA 


Output clamp diode current 


500 mA 


Continuous total dissipation at (or below) 25°C free-air 
temperature (see Note 3) 




P (copper) 


1380 mW 


Operating free-air temperature 


0°C to 70°C 


Storage temperature range 


-65°C to 150°C 


Lead temperature 1/16 inch from case for 10 seconds: 


260°C 



Notes: 1. Voltage values are with respect to network ground terminal. 

2. Botti halves of this dual circuit may conduct rated current simultaneously; however, 
power dissipation averaged over a short time interval must fall within the continuous 
dissipation ratings. 

3. PG packagefor operation above 25°C free-air temperature, derate at 11.1 mW/°C 



SN75407 
DUAL-IN-LINE 
PACKAGE (TOP VIEW) 



SN75408 
DUAL-IN-LINE 
PACKAGE (TOP VIEW) 




S lA IV QNO 

positive logic: Y = A + S 



SN75407 
function table 
(each driver) 



INPUTS 


OUTPUT 
Y 


A S 


L L 


H 


L H 


H 


H L 


H 


H H 


L 



2100 
2000 
1900 
1800 
1700 
1600 
1500 
1400 
1300 
1200 
1100 
1000 
900 
800 
700 
600 
500 
400 
300 
200 
100 





positive logic: Y = AS 



SN75408 
function table 
(each driver) 



INPUTS 


OUTPUT 
Y 


A S 


L L 


L 


L H 


H 


H L 


H 


H H 


H 



25 30 35 40 45 50 55 60 
Ta-FREE-AIR TEMPERATURE-°C 
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Peripheral Drivers 

from Texas Instruments 



Quadruple, hi-current, peripheral drivers 
Types SN75436, SN75437A, SN75438 



Features 

•Saturating outputs with low on-resistance 

• Very low standby power . . . 26mW max 

• High voltage outputs ... 70 V min 

• High impedance MOS or TTL compatible inputs 

• Standard 5 V supply voltage 

• No output glitch during power up or power down 

• Output clamp diodes for transient suppression 

• 2W power pkg ... 60°C W RojA 

10°CWRojc 

Applications 

• Relay drivers 

• DC and stepping motor drivers 

• Solenoid drivers 

• Land drivers 

• Hammer drivers 

• Memory drivers 

Logic Functions 

• All 3 devices — NAND 

Description 

The SN75436, SN75437A, and SN75438 quad peripheral 
drivers are designed for use in systems requiring high 
current, high voltage, and high load power. Each features 
four inverting open collector drivers with a common enable 
input which, when taken low, disables all four outputs. 

Absolute maximum ratings over free-air 
temperature range (unless otherwise noted) 



Supply voltage, Vcc 


7 V 


Input voltage 


5.5 V 


Output voltage 


70 V 


Output current 


1.0 A 


Output clamp diode current 


1.0 A 


Continuous total dissipation, T/\ s 25°C (free-air) Note 1 


2075 mW 


Operating free-air temperature 


0°C to 70°C 



Note 1: For operating above 25 C ambienl temperature derate at 16.6 mW C 



Recommended operating conditions 





MIN 


NOM 


MAX 


Supply voltage, Vqc 


4.75 V 


5.0 V 


5.25 V 


Output current SN75436, SN75437 
SN75438 






500 mA 
1.0 A 


Output voltage SN75436 

SN75437, SN75438 






50 V 
35 V 



Selection guide 



FEATURE 


75436 


75437A 


75438 


Output current 


500 mA 


500 mA 


1000 mA 


IVlax VSAT 


0.5 V 


0.5 V 


1.0 v 


Ivlax switctiing volt. 


50 V 


35 V 


35 V 



NE 

DUAL-IN-LINE 
PACKAGE (TOP-VIEW) 



Logic diagram 




vcco 




4--^ rT |LT * --.^ Ebr 

1A 2A 3A 4A 



Equivalent of each input 




Function table 
(each nand driver) 



INPUTS 


OUTPUT 
Y 


A G 


L X 


H 


X L 


H 


H H 


L 
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Peripheral Drivers 

from Texas Instruments 



2 Amp Half-H motor driver 
Types SN75603, SN75604 



Features 

• ±2 Amp Continuous Output Current 

• ±5 Amp Peak Output Current 

• Vcc Operating Range from 8V to 40V 

• Sink-Source Interlock Protection 

• Transient Suppression Diodes 

• Thermal Shutdown 

• High Impedance 

• TTL or MOS Compatible Inputs 

• 5 Lead TO220 Power Package 



Description 

The SN75603 and SN75604 are designed for H-drive 
motor applications. A full-H driver can be implemented 
using 1-75603 and 1-75604 without adding any additional 
gates or inverters, thereby achieving easy interface 
between a microprocessor or stepper motor controller. 

The "A" input determines direction of current flow 
through the motor coil by activating either the sink or 
source output. The "E" input is an enable, which when 
taken low, provides a high impedance output of the 
driver and shuts off current to the motor. This also 
provides for chopper mode operation and pulse width 
modulation to achieve lower power dissipation and 
speed control. 

These drivers offer desirable protection features 
such as thermal shutdown if the junction temperature 
exceeds 150°C, sink-source interlock to prevent the 
sink and source outputs from conducting 
simultaneously, and transient suppression diodes. 

FUNCTION DIAGRAM 



SN75603, 75604 KG 




Truth Tables 



75604 



75603 
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off 
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Z 


off 
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Line Circuits for 

EI A Industry Standards 

from Tfexas Instruments 



SN75176, SN75177, SN75178 
differential bus transceivers/repeaters 



Features: 

Meets EIA standard RS422A 
Designed for multipoint bus transmission 
-7V to + 12V bus common mode range 
Single +5V supply 

Low power requirements . . . 35 mA max. 

High Impedance to bus with driver in 3-state or with power 
off over entire common mode range 

Driver thermal shutdown protection 

Positive and negative current limiting on driver outputs 

60mA driver output capability 

± 200m V receiver sensitivity 

12kn minimum receiver input impedance 

50mV typical receiver hysteresis 



Description 

The SN75176, SN75177, and SN75178 transceivers are 
designed to meet EIA standard RS422 with extended 
positive and negative common mode range for bus , 
appli^cations. These transceivers are capable of transmitting 
and receiving data at rates up to 4M bits and over distances 
up to 4000 ft. If distances greater than 4000 ft. are required, 
the SN75177 and SN75178 repeaters can be used as a pair 
for bi-directional communication, or individually for one way 
communication. 

With the SN75176 transceiver, the RE and DE inputs can 
be connected together to use as a direction control input, or 
used Individually for independent control of the driver and 
receiver. 

The SN75177 and SN75178 enable inputs are 
complementary such that when paired and connected 
together, this pin serves as a direction control for 
bi-directional communication. 



Absoiute maximum ratings 

Supply voltage, Vcc 7 V 

Enable input voltage 5.5 V 

Common mode bus voltage +15 V/-10 V 

Differential bus- voltage ±25 V 

Continuous total power dissipation 

at25°C 830 mW 



Recommended operating conditions 





MIN 


MAX 


Supply voltage 


4,75 V 


5.25 V 


Common mode bus voltage 


-7 V 


+ 12 V 


Driver output current 


± 60 mA 


Receiver high-level output current 


- 400 |jlA 


Receiver low-level output current 


+ 16 mA 


Operating free air temperature 


0°C 


+ 70°C 



SN75176 
JG OR P PACKAGE 
(TOP VIEW) 




SN75177 
JG OR P PACKAGE 
(TOP VIEW) 




SN75178 
JG OR P PACKAGE 
(TOP VIEW) 



BUS IN BUS OUT 
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Display Drivers 

from Ibxas Instruments 



0UT8 
OUT; 
0UT6 



CLOCK 4 



VSS 
VOD 



STROBE I 7 
OUT5 
OUT4 



18 OUTg 



17| OUT10 

I SERIAL 
DATA OUT 



15j Vbb 
14] 

13I BLANKING 



SERIAL 
DATA IN 



12J OUT1 
U] OUT2 

W] 0UT3 



N Dual-ln-Line Package Pinout 



TL4810A BIDFET 
10-Bit Serial-Input Latched Driver with Active Pull-Down 

Features 

• High-voltage outputs 60V 

• CMOS compatible inputs 

• Low power CMOS logic and latches 

• Active totem-pole outputs 

• Wide supply voltage range 

• Directly interchangeable with UCN4810A 

Description 

The TL4810A is a monolithic BIDFET inte- 
grated circuit designed to drive a segmented, 
dot character, or full dot matrix vacuum fluo- 
rescent display (VFD). 

The primary feature of the TL4810A 10-bit 
VFD driver is its unique output structure. The 
TL4810A utilizes an active totem-pole output 
to improve the sink current capability without 
sacrificing the resulting power consumption as 
conventionally experienced in a passive pull- 
down structure. The totem-pole output de- 
creases the inter-digit-blanking time required 
and the overall device power consumption. 

Unlike most VFD drivers which are limited 
to an 85% duty cycle at 50°C the TL4810A will 
sustain a 25 mA per output load at 100% duty 
cycle over its entire operating temperature 
range of 70°C. 

Designed to control 10 VFD inputs, the 
TL4810A contains a positive edge triggered 10- 
bit serial shift register with a serial data out- 
put for serial transmission and registration of 
the display information. A 10-bit D-type latch 
accepts parallel data from the serial shift reg- 
ister when the strobe input is high. The data 
stored in the latch circuitry when the strobe 
input is taken low remains un-altered regard- 
less of subsequent changes in the data present 
in the serial shift register. The latched infor- 
mation is then transferred to the outputs 
through the gated output buffers when the 



blanking input is low. A logic high on the 
blanking input causes all outputs to go low. All 
outputs are capable of sourcing 40mA each 
at a supply voltage of 60V, providing the max- 
imum allowable package power limitation is 
not exceeded. All device inputs are dibde-clam- 
ped and compatible with standard MOS, 
CMOS and DMOS logic. The addition of a pull- 
up resistor to VdD is required when driven by 
standard TTL logic. 



VDD 



Vbb 



CLOCK 

SERIAL o r>- 

DATA 
IN 



V 




01 


01 








D2 


02 








D3 


03 


10-BIT 




04 


04 


SERIAL 




05 


05 


SHIFT 




06 


06 


REGISTER 




07 


07 








08 


08 








D9 


09 








010 


10 



STROBE o P>- 

BLANKING o — P»— 




TL4810 Functional Block Diagram 



vss 



SERIAL 
J DATA 
OUT 



FUNCTIONAL TABLE 


Function 


Control Inputs* 


Shift Register 

Contents 
R1 Thru RIO 


Latches 
Contents 
L1 Thru L10 


Outputs 


Clock 


Strobe 


Blanking 


Serial 


0-1 Thru 010 


Load 


J" 






Load and Shift 


Determined by 
Strobe & R1/R10 


R10 


Determined By 
Blanking & L1/L10 


1 


No Change 


Latch 


X 
X 


High 




As Determined 
Above 


L1=R1;L2 = R2;ETC 


R10 


Determined By 
Blanking & L1/L10 


Low 


Stored Data 


Blanking 






High 


As Determined 
Above 


As Determined 
Above 


R10 


All Low 


Low 


10 = L1;02 = L2; 
ETC 



*AII control inputs are independent of each other 
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Display Drivers 

from Texas Instruments 



SN75512A 

12-Bit Serial-Input Display Driver with Latches 



Features 

• Each device drives 12 lines 

• 60V output voltage swing capability 

• 25mA output source current capability 

• High-speed serially-shifted data input 

• TTL compatible inputs 

• Latches on all driver outputs. 

Description 

The SN75512A is a monolithic BIDFET 
integrated circuit (bipolar, double diffused, 
n-channel MOS and p-channel MOS transistors 
on same chip) designed to drive a dot matrix 
or segmented vacuum fluorescent display. 

All device inputs are diode-clamped p-n-p 
inputs and will assume a high logic level when 
open-circuited. The nominal input threshold is 
1.5 V. Outputs are totem-pole structures 
formed by n-p-n emitter follower and double- 
diffused MOS (DMOS) transistors. 

Input data is stored in the 12-bit serial shift 
register on the positive transition of the clock 
input. Parallel data is presented to the output 
buffers through a 12-bit-type latch. Data at the 
respective output of the serial shift register is 
transferred through the 12-bit latch while the 
latch input is high. Data present at the latches, 
inputs during the negative transition of the 
latch is stored regardless of subsequent 
changes providing the latch input remains 
low. The active low strobe input enables all 



LATCH 
ENABLE ' 



STROBE- 



CLOCK 



DATA 
IN 



12 BIT 
STATIC 
SHIFT 
REGISTER 



12 

LATCHES 



Q2 



8 OUTPUTS 
(03 THRU Q10) 
NOT SHOWN 



012 



-SERIAL 




1 14 1 06 



N Dual-ln-Line Package Pinout 

output gates. 

Each output is capable of sourcing 25mA 
at a supply voltage of 60V providing the 
maximum package power dissipation is not 
exceeded. Based on the maximum allowable 
voltage drop across the output at 25mA source 
current, the total package capabilities are as 
shown. (Table). All inputs of the SN75512A 
are TTL compatible. A serial data out is also 
available for cascading additional drivers. 

The SN75512A is characterized for operation 
from 0°C to 70°C. 



SN75512A OPERATIONAL DUTY CYCLE (%) 



NUMBER OF 
OUTPUTS ON 
Iq = 25mA 



MAX RECOMMENDED DUTY CYCLE 
AT AMBIENT TEMPERATURE OF 

25°C 40°C 50°C 60°C 70°C 



77 
84 
92 
100 



100 



75 
82 
91 
100 



100 



62 
67 
74 
82 
93 
100 



100 



55 
60 
66 
73 
83 
94 
100 
I 

100 



52 
58 
61 
73 
82 
96 
100 
100 



SN75512A Functional Block Diagram 
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Display Drivers 

from Texas Instruments 



SN75513A 

12-Bit Serial-Input Display Driver with Reset 



Features 

» Each device drives 12 lines 

• GOV output voltage swing capability 

o 25mA output source current capability 

• High-speed serially-shifted data input 
o TTL compatible inputs 

• Reset input 

Descriptiosi 

The SN75513A is a monolithic BIDFET inte- 
grated circuit (bipolar, double-diffused, n-chan- 
nel MOS, and P-channel MOS transistors on 
the same chip), designed to drive a dot matrix 
or segmented vacuum fluorescent display. 

All device inputs are diode-clamped p-n-p 
inputs and will assume a high logic level when 
open-circuited. The nominal input threshold is 
1.5V. Outputs are totem-pole structures 
formed by n-p-n emitter follower and diffused 
MOS (DMOS) transistors. 

Input data is shifted into a 12-bit serial shift 
register on the positive transition of the clock. 
Data appearing at the corresponding outputs 
of the shift register is presented directly to the 
output gates and is reflected at the output, 
when the strobe input is low. Data in the shift 
register can be cleared with the reset input. A 
logic on the reset input clears the shift regis- 
ter contents to a logic 0. All outputs are capa- 
ble of supplying 25mA of source current at a 
supply voltage of GOV providing the absolute 
maximum package power Hmitation is not ex- 
ceeded. Table I reflects the derating resulting 
from this consideration. All inputs are TTL 
compatible and assume a logic high if left 
open. A serial data output allows cascading of 
several devices without additional circuitry. 

The SN75513A is characterized for operation 
from 0°C to 70°C. 



SN75513A OPERATIONAL DUTY CYCLE (%) 



NUMBER OF 
OUTPUTS ON 
Iq = 25mA 



12 
11 
10 
9 
8 
7 
6 
5 
1 



MAX RECOMMENDED DUTY CYCLE 

AT AMBIENT TEMPERATURE OF 
25°C 40''C 



77 
84 
92 
100 



68 
75 
82 
91 
100 



100 100 



50°C 


60°C 


70°C 


62 


55 


48 


67 


60 


52 


74 


66 


58 


82 


73 


61 


93 


83 


73 


100 


94 


82 




ICO 


96 




1 


100 


100 


100 


100 
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9 


! 20 1 


Q10 


Q12 








09 


STROBE 








08 


SERIAL OUT 






[tt] 


07 
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a 


VCC2 


Vcci 
CLOCK 


1 




il 

I14J 


GND 
06 


RESET 








05 


01 








04 


02 
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N Dual-ln-Line Package Pinout 




SN75513A Functional Block Diagram 
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Vacuum fluorescent display driver 
Type SN75518 



Features 

• Each Device Drives 32 Lines 

• 60V Output Voltage Swing Capability 

• 25 mA Output Source Current Capability 

• High-Speed Serially-Shifted Data Input 

• Totem Pole Outputs 

• Latches on All Driver Outputs 

Description 

The SN75518 is a monolithic BIDFET integrated circuit 
(bipolar, double-diffused, n-channel MOS and p-channel 
MOS transistors on same chip!) designed to drive a 
dot matrix or segmented vacuum fluorescent display. 

The device consists of a 32-bit shift register, 32 
latches and 32 output AND gates. Serial data is entered 
into the shift register on the low-to-high transition of the 
clock. When high, the latch enable input transfers the 
shift register contents to the outputs of the 32 latches. 
The active-low strobe input enables all Q outputs. 
Serial data output from the shift register may be used 
to cascade shift registers. This output is not affected 
by the latch enable or strobe inputs. 

The SN75518 is characterized for operation from 
0°C to 70°C. 



N DUAL-IN-LINE PACKAGE (Top view) 



Vcc, 

SERIAL DATA OUT 
OUTPUT 032 
OUTPUT 031 
0UTPU8 O30 
OUTPUT 029 
OUTPUT 028 
OUTPUT 027 
OUTPUT 026 
OUTPUT 025 
OUTPUT 024 
OUTPUT 023 
OUTPUT 022 
OUTPUT 021 
OUTPUT Q20 
OUTPUT 019 
OUTPUT 018 
OUTPUT 017 
STROBE 
GND 




Vcc, 

DATA IN 
OUTPUT 01 
OUTPUT 02 
OUTPUT 03 
OUTPUT 04 
OUTPUT 05 
OUTPUT 06 
OUTPUT 07 
OUTPUT 08 
OUTPUT 09 
OUTPUT Q10 
OUTPUT Oil 
OUTPUT 012 
OUTPUT 013 
OUTPUT 014 
OUTPUT QlS 
OUTPUT 016 
LATCH ENABLE 
CLOCK 



FUNCTIONAL BLOCK DIAGRAM 
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Display Drivers 

from Texas Instruments 



Gas discharge display driver 
TypeSN75581 



Features 

• Each Device Drives 7 Lines 

• 150V Output Voltage Swing Capability 

• TTL Compatible Inputs 

• Latches on All Driver Outputs 

• High Speed Serially-Shifted Data Input 

• Output Enable/Disable Function 

• Serial Data Output for Cascade Operation 

• Shift Register Has Synchronous Clear Function 

Description 

The SN75581 is a monolithic BIDFET integrated circuit 
designed to drive a dot matrix or segmented display. 
The output characteristics of this driver make it 
compatible to several display types including VF and 
DC Plasma displays. 

All device inputs are diode clamped PNP inputs and 
will assume a high logic level when open circuited. 
The nominal input threshold is 1.5 volts. Outputs are 
open source DMOS transistors for excellent high 
voltage characteristics and reliability. 

The device consists of a 7-bit shift register, 7 latches 
and 7 output gates. Serial data is entered into the 
shift register on the low-to-high transition of the clock. 
When high, the latch enable transfers the shift register 
contents to the latch outputs. When latch enable is 
pulled low from a high state, the shift register is 
cleared. The output enable input enables all outputs. 
Serial data output is not affected by the output enable 
function. 

The SN 75581 is characterized for operation over the 
industrial temperature range of 0°C to 70°C. 



N, J DUAL-IN-LINE PACKAGE (Top view) 
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Display Drivers 

from Texas Instruments 



High-voltage 7-segment latch/ 
decoder/cathode driver 
Type SN75584 



Features 

• Output Current Adjustable From 0.1 mA to 4 mA 

• DMOS Outputs for High Breakdown Voltage 
Segment Outputs — 100V Min 

Decimal Point Output— 100V Min 

• Input Data Latches 

• Blanking Input Provided 

• P-N-P Inputs for Minimal Input Loading 

• Low Power Requirements 

• Thermal Protection Circuitry 

o Supply Voltage Variable Over Wide Range — 
4.75V to 15V 

• Decimal Point Output Provided 

• Suitable for Multiplex Operation 

Description 

The SN75584A is designed to decode four lines of BCD 
data and drive a gas-filled seven-segment display tube 
such as Beckman and Panaplex lit displays. Latches 
are provided to store the BCD and decimal point data 
while the enable input is at a low-level voltage. 

The design employs a read-only memory to provide 
output decoding for the BCD digits to 9. For input 
data greater than BCD 9, the segment outputs are 
blanked. Each sink output is regulated to ensure a 
constant brightness of the display even with a 
fluctuating supply voltage. The on-state output current 
is essentially constant over the output voltage range of 
4 volts to 100 volts. Each current sink is ratioed to the 
"b" segment output current as required for even 
illumination of all segments. 



t Trademark or Burroughs Corporation. 
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8-Bit analog-to-digital converter with 
15-analog and 12-digital input channels 

Type TL530N 



Features 

• 8 Bit Resolution 

o Total Unadjusted Error: ±V2 LSB IVlax for TL530 
(±1 LSB MaxforTL531) 

• Up to 15 Analog Inputs 

• Up to 12 Digital Inputs, Including 3 I/O Pins 

• Three-state, Bidirectional Data Bus 

• Access & Conversion in 300 /^Sec @ 85°C 

• 16-Channel On-Chip Analog Multiplexer 

• Ratiometric Conversion 

• Single 5-Volt Supply 

• Low Power Consumption of 15 mW, Typical 

• Three 16-Bit On-Chip Data Registers 
» Polled or Interrupt Driven 

• Designed to be a Pin-Compatible, Functional 
Replacement for MC144444 

• Pin-For-Pin replacement for 74C924 
Description 

The TL530 is a monolithic CMOS device with 
16-channel analog multiplexer, 8-bit ratiometric 
analog-to-digital (A/D) converter, a register to store 
digital data from 9 inputs and 3 input/outputs, 
bus-compatible 8-pin input/output data ports and 
microprocessor-compatible control logic. Three on-chip 
data registers store control, conversion-results, and 
digital data that can be accessed via the IC's data port 
in two 8-bit bytes (most-significant-byte first). The A/D 
conversion is accomplished using successive- 
approximation technique and employing a high- 
impedance chopper-stabilized comparator, a 256R 
end-compensated voltage divider with analog switch 
tree, and a successive-approximation register (SAR). 
These methods eliminate the possibility of missing 
codes, nonmonotonicity, and a need for zero or 
full-scale adjustment. Positive and negative reference 
inputs make possible ratiometric conversion and 
reference isolation from supply noise. 



N DUAL-IN-LINE PACKAGE (Top view) 



Vref 

I 

GROUND (GND) 
DIGITAL I/O DO 
DIGITAL 1/0 D1 
DIGITAL 1/0 D2 
(Digital) INPUT D3 
(Digital) INPUT D4 



(Digital) INPUT D5 
-1 

(IVISB) 2 

-2 



(LSB) 2 
READ/WRITE (R/W) 
CLOCK 

REGISTER SELECT (RSL) 
CHIP SELECT (CS) 



-E 
E 
E 
E 
E 
E 
E 
E 
E 
E 

-sE 

E 

"'E 
-E 
E 
E 
E 

I 20 



39 j 
38 I 

36 I 
35 j 

3 

32 I IN 

3 

30 [ 
29 I 
28 I 

3 

26 j 

3 
3 

23 I 
22 I 

3 



VREf + 

SUPPLY (Vcc) 



INTERRUPT REQUEST (IRQ) 
MULTIPLEXER OUTPUT (MO) 
INPUT AO (Analog) 
INPUT A2 (Analog) 
INPUT A3 (Analog) 
INPUT A4 (Analog) 
PUT AS (Analog) 
INPUT A6 (Analog) 
INPUT A7 (Analog) 
INPUT A8 (Analog) 
INPUT A9 (Analog) 
INPUT A10/D10 (Analog/Digita 
INPUT A11/D11 (Analog/Digita 
INPUT A12/D12 (Analog/Digita 
INPUT A13/D13 (Analog/Digita 
INPUT A14/D14 (Analog/Digita 
INPUT A15/D1S (Analog/Digita 
RESET 



(0 

•4— • 

c 
E 

13 
i_ 
^— > 
CO 

_c 
CO 

X 

(D 




Texas Instruments 

INCORPORATED 

POST OFFICE BOX 225612 • DALLAS, TEXAS 75265 



© IC MASTER 1983 2865 



<0 

c 

CO 

(a 

X 




Data Acquisition Circuits 

from Ibcas Instruments 



8-Bit analog-to-digital converter with 
15-analog and 12-digital input channels 

Type TL531N 



Features 

• 8 Bit Resolution 

• Total Unadjusted Error: ±1 LSB Max for TL531 
(±1/2 LSB Max for TL530) 

• Up to 15 Analog Inputs 

• Up to 12 Digital Inputs, Including 3 I/O Pins 

• Three-state, Bidirectional Data Bus 

• Access & Conversion in 300 /iSec @ 85°C 

• 16-Channel On-Chip Analog Multiplexer 

• Ratiometric Conversion 

• Single 5-Volt Supply 

• Low Power Consumption of 15 mW, Typical 

• Three 16-Bit On-Chip Data Registers 

• Polled or Interrupt Driven 

• Designed to be a Pin-Compatible Functional 
Replacement for 74C924 & MCI 44444 

Description 

The TL531 is a monolithic CMOS device with 
16-channel analog multiplexer, 8-bit ratiometric 
analog-to-digital (A/D) converter, a register to store 
digital data from 9 inputs and 3 input/outputs, 
bus-compatible 8-pin input/output data ports and 
microprocessor-compatible control logic. Three on-chip 
data registers store control, conversion-results, and 
digital data that Can be accessed via the IC's data port 
in two 8-bit bytes (most-significant-byte first). The A/D 
conversion is accomplished using successive- 
approximation technique and employing a high- 
impedance chopper-stabilized comparator, a 256R 
end-compensated voltage divider with analog switch 
tree, and a successive-approximation register (SAR). 
These methods eliminate the possibility of missing 
codes, nonmonotonicity, and a need for zero or 
full-scale adjustment. Positive and negative reference 
inputs make possible ratiometric conversion and 
reference isolation from supply noise. 
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Data Acquisition Circuits 



8-Bit analog-to-digital converter with 
5 analog and 6 multipurpose inputs 

Type TL532N 



Features 

• 8 Bit Resolution 

• Total Unadjusted Error: ±1/2 LSB Max for TL532 
(±1 LSB Max for TL533) 

o 5 Analog Inputs 

• 6 Multipurpose Analog or Digital Inputs 

• Three-state, Bidirectional Data Bus 

• Access & Conversion in 300 fiSec @ 85°C 
« 12-Channel On-Chip Analog Multiplexer 

o Ratiometric Conversion 
o Single 5-Volt Supply 

o Low Power Consumption of 15 mW, Typical 

o Three 16-Bit Data Registers 

o Software Compatible with Larger 21-lnput Version, 
TL530 

o Pin-for-Pin Replacement for 74C934 
Description 

The TL532 is a monolithic CMOS device with 
12-channel analog multiplexer, 8-Bit ratiometric 
analog-to-digital (A/D) converter, a register to store 
digital data from 6 multipurpose inputs, a 
TTL-Compatible 8-pin input/output data port, and 
microprocessor-compatible control logic. Three on-chip 
data registers store control, conversion-results, and 
digital data that can be accessed via the IC's data port 
in two 8-bit bytes (most-significant-byte first). The A/D 
conversion is accomplished using successive- 
approximation technique and employing a high- 
impedance chopper-stabilized comparator, a 256R 
end-compensated voltage divider with analog switch 
tree, and a successive-approximation register (SAR). 
These methods eliminate the possibility of missing 
codes, nonmonotonicity, and a need for zero or 
full-scale adjustment. Positive and negative reference 
inputs'make possible ratiometric conversion and 
reference isolation from supply noise. 
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Data Acquisition Circuits 

from Ibxas Instruments 



8-Bit analog-to-digital converter with 
5 analog and 6 multipurpose inputs 

TypeTL533N 
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Features 

• 8 Bit Resolution 

• Total Unadjusted Error: ±1 LSB Max for TL533 
(±1/2 LSB Max for TL532) 

• 5 Analog Inputs 

• 6 Multipurpose Analog or Digital Inputs 

• Three-state, Bidirectional Data Bus 

• Access & Conversion in 300 pSec @ 85°C 

• 12-Channel On-Chip Analog Multiplexer 

• Ratiometric Conversion 

• Single 5-Volt Supply 

• Low Power Consumption of 15 mW, Typical 

• Three 16-Bit Data Registers 

• Software Compatible with Larger 21 -Input Versions, 
TL531 

• TL533 is a Pin-Compatible, Functional 
Replacement for 74C934 



Description 

The TL533 is a monolithic CMOS device with 
12-channel analog multiplexer, 8-Bit ratiometric 
analog-to-digital (A/D) converter, a register to store 
digital data from 6 multipurpose inputs, a 
TTL-Compatible 8-pin input/output data port, and 
microprocessor-compatible control logic. Three on-chip 
data registers store control, conversion-results, and 
digital data that can be accessed via the IC's data port 
in two 8-bit bytes (most-significant-byte first). The A/D 
conversion is accomplished using successive- 
approximation technique and employing a high- 
impedance chopper-stabilized comparator, a 256R 
end-compensated voltage divider with analog switch 
tree, and a successive-approximation register (SAR). 
These methods eliminate the possibility of missing 
codes, nonmonotonicity, and a need for zero or 
full-scale adjustment. Positive and negative reference 
inputs make possible ratiometric conversion and 
reference isolation from supply noise. 
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WESTERN DiGiTAL 

CORPORAT/ON 

WD2501/2511 Packet Network Interface (LAP/LAPB) 



FEATURES 

• Packet switching controller, compatible with 
CCITT recommendation X.25, level 2, LAP (2501) or 
LAPB (2511) 

• Programmable primary timer (T1) and retrans- 
mission counter (N2) 

• Programmable A-field which provides a wider 
range of applications than defined by X.25. These 
include: DTE-to-DTE connection, multipoint and 
loop-back testing 

• Direct memory access (DMA) transfer two 
channels; one for transmit and one for receive. 
Send/receive data accessed by indirect addressing 
method. Sixteen output address lines. 

• Zero bit insert and delete 

• Automatic appending and testing of PCS field 

• Computer bus interface structure: 8 bit bi- 
directional data bus. CS, WE, RE and four input 
address lines 

• DC to 1.1 MBPS data rate 



• TTL compatible 

• 48 pin dual in-line packages 

• Higher bit rates available by special order 

APPLICATIONS 

X.25 PACKET SWITCHING CONTROLLER 
PART OF DTE OR DOE 
PRIVATE PACKET NETWORKS 
LINK LEVEL CONTROLLER 



GENERAL DESCRIPTION 

The WD2501/251 1 is a MOS/LSI device which handles 
bit-oriented, full-duplex serial data communications 
with DMA, which conforms to CCITT X.25 with 
programmable enhancements. 

The device is fabricated in N-Channel silicon gate 
MOS technology and is TTL compatible on all inputs 
and outputs. 
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WESTERN DiGtTAL 

C O R P O R A T / O N 

WD2520 CCITT #7 Data Link Controller 



M FEATURES 

t^l • Performs the controls of the Message Transfer 

■ part of CCITT #7. 

H • Dual Channel DMA for full-duplex operation. 

— • Unique memory access method for buffer 

^ management. 

~ • All formatting of bit-oriented control included: zero 

" bit insertion and deletion. Automatic appending 

E and testing of flags and FCS Fields. 

to • Automatic control of sequence numbers FSN and 
^ BSN, and of control bits FIB and BIB. 

• Optional selection of either "Basic" error correc- 
tion method or the preventive cyclic retransmis- 
sion error correction method. 

• Computer bus interface structure: 8-bit bi- 
directional data bus. 16-bit address bus for DMA. 4- 
bit input address bus (may be tied to lower 4 bits of 
16 bit address). CS, RE, WE. 

• TTL compatible. 

• Speeds to 1 MBit/Sec Transmit-Receive Rate. 



GENERAL DESCRIPTION 

The WD2520 is a MOS LSI device which is com- 
patible with the CCITT Recommendation #7 (Signal- 
ling System Number 7). The overall objective of 
Signalling System #7 is to provide one internationally 
standardized general purpose common channel sig- 
nalling system for information transfer within tele- 
communications networks. (i;e. signalling from one 
central office switch to another). 

The WD2520 performs most of the controls of the 
Message Transfer Part of CCITT#7. The device in- 
cludes a unique buffer management scheme with 
dual channel DMA. 

The WD2520 is pin-for-pin compatible with the 
WD2501/2511 popular Level 2 X.25 controller. 
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UC1671 ASTRO 



FEATURES 

SYNCHRONOUS AND ASYNCHRONOUS 

• Full Duplex Operations 

SYNCHRONOUS MODE 

• Selectable 5-8 Bit Characters 

• Two Successive SYN Characters Sets 
Synchronization 

• Programmable SYN and DLE Character 
Stripping 

• Programmable SYN and DLE-SYN Fill 

ASYNCHRONOUS MODE 

• Selectable 5-8 Bit Characters 

• Line Break Detection and Generation 

• 1-, Vh; or 2-Stop Bit Selection 

• False Start Bit Detection Automatic Serial 
Echo Mode 

SYSTEM COMPATIBILITY 

• Double Buffering of Data 

• 8-Bit Bi-Directional Bus For Data, Status, 
and Control Words 

• All Inputs and Outputs TTL Compatible 

• Up to 32 ASTROS Can Be Addressed On Bus 

• On-Line Diagnostic Capability 

TRANSMISSION ERROR DETECTION-PARITY 

• Overrun and Framing 

BAUD RATE — DC TO 1M BIT/SEC 



8 SELECTABLE CLOCK RATES 

• Accepts 1X Clock and Up to 4 Different 32X 
Baud Rate Clock Inputs 

• Up to 47% Distortion Allowance with 
32X Clock 

APPLICATIONS 

SYNCHRONOUS COMMUNICATIONS 
ASYNCHRONOUS COMMUNICATIONS 
SERIAL/PARALLEL COMMUNICATIONS 
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GENERAL DESCRIPTION 

The UC1671 (ASTRO) is a MOS/LSI device which 
performs the functions of interfacing a serial data 
communication channel to a parallel digital system. 
The device is capable of full duplex communications 
(receiving and transmitting) with synchronous or 
asynchronous systems. The ASTRO is designed to 
operate on a multiplexed bus with other bus-oriented 
devices. Its operation is programmed by a processor 
or controller via the bus and all paraMel data transfers 
with these machines are accomplished over the bus 
lines. 

The ASTRO is fabricated in n-channel silicon gate 
MOS technology and is TTL compatible on all inputs 
and outputs. 
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WESTERN DiGiTAL 

C ORPORATf ON 

TR1863/TR1865 
Universal Asynchronous Receiver/Transmitter (UART) 



FEATURES 

SINGLE POWER SUPPLY 



+ 5VDC 



D.C. TO 1 MHZ (64 KB) (STANDARD PART) 
TR1 863/5 

FULL DUPLEX OR HALF DUPLEX OPERATION 

AUTOMATIC INTERNAL SYNCHRONIZATION 
OF DATA AND CLOCK 

AUTOMATIC START BIT GENERATION 

EXTERNALLY SELECTABLE 
Word Length 
Baud Rate 

Even/Odd Parity (Receiver/Verification — 

Transmitter/Generation) 

Parity Inhibit 

One, One and One-Half, or Two Stop Bit 
Generation (1 at 5 Bit Level) 

AUTOMATIC DATA RECEIVED/TRANSMITTED 

STATUS GENERATION 

Transmission Complete 

Buffer Register Transfer Complete 

Received Data Available 

Parity Error 

Framing Error 

Overrun Error 

BUFFERED RECEIVER AND TRANSMITTER 
REGISTERS 



THREE-STATE OUTPUTS 
Receiver Register Outputs 
Status Flags 

TTL COMPATIBLE 

TR1865 HAS PULL-UP RESISTORS ON ALL 
INPUTS 



APPLICATIONS 

PERIPHERALS 
TERMINALS 
MINICOMPUTERS 
FACSIMILE TRANSMISSION 
MODEMS 

CONCENTRATORS 

ASYNCHRONOUS DATA MULTIPLEXERS 

CARD AND TAPE READERS 

PRINTERS 

DATA SETS 

CONTROLLERS 

KEYBOARD ENCODERS 

REMOTE DATA ACQUISITION SYSTEMS 

ASYNCHRONOUS DATA CASSETTES 
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WD8250 Asynchronous Communications Element 



FEATURES 

• Designed to be Easily Interfaced to Most Pop- 
ular Microprocessors (Z-80, 8080A, 6800, etc.) 

• Full Double Buffering 

• Independently Controlled Transmit, Receive, 
Line Status, and Data Set Interrupts 

• Programmable Baud Rate Generator Allows 
Division of Any Input Clock by 1 to (2^^ - 1) 
and Generates the Internal 16x Clock 

• Independent Receiver Clock Input 

• Fully Programmable Serial-Interface 
Characteristics 

—5-, 6-, 7-, or 8-Bit Characters 

— Even, Odd, or No-Parity Bit Generation and 
Detection 

— 1-, 1 V2-, or 2-Stop Bit Generation 

— Baud Rate Generation (DC to 56K Baud) 

• False Start Bit Detector 

• Complete Status Reporting Capabilities 

• THREE-STATE TTL Drive Capabilities for Bi- 
directional Data Bus and Control Bus 

• Line Break Generation and Detection 

• Internal Diagnostic Capabilities 

— Loopback Controls for Communications 
Link Fault Isolation 

— Break, Parity, Overrun, Framing Error 
Simulation 



• Full Prioritized Interrupt System Controls 

• Single 5-Volt Power Supply 

GENERAL DESCRIPTION 

The WD8250 is a programmable Asynchronous 
Communication Element (ACE) in a 40-pin pack- 
age. The device is fabricated in N/MOS silicon 
gate technology. 

The ACE is a software-oriented device using a 
three-state 8-bit bi-directional data bus. 

The ACE is used to convert parallel data to a serial 
format on the transmit side, and convert serial 
data to parallel on the receiver side. The serial 
format, in order of transmission and reception, is 
a start bit, followed by five to eight data bits, a 
parity bit (if programmed) and one, one and one 
half (five bit format only) or two stop bits. The 
maximum recommended data rate is 56K baud. 

Internal registers enable the user to program 
various types of interrupts, modem controls, and 
character formats. The user can read the status of 
the ACE at any time monitoring Word conditions, 
interrupts and modem status. 

An additional feature of the ACE is a program- 
mable baud rate generator that is capable of 
dividing an internal XTAL or TTL signal clock by a 
division of 1 to 2^^ - 1. 

The ACE is designed to work in either a polling or 
interrupt driven system, which is programmable 
by users software controlling an internal register. 
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WD1943(8116)/WD1945(8136) Dual Baud Rate Clock 



FEATURES 

• 16 SELECTABLE BAUD RATE CLOCK FREQUENCIES 

• OPERATES WITH CRYSTAL OSCILLATOR OR EX- 
TERNALLY GENERATED FREQUENCY INPUT 

• ROM MASKABLE FOR NON-STANDARD FREQUENCY 
SELECTIONS 

• INTERFACES EASILY WITH MICROCOMPUTERS 

• OUTPUTS A 50% DUTY CYCLE CLOCK WITH 0.01 % 
ACCURACY 

• 6 DIFFERENT FREQUENCY/DIVISOR PAIRS 
AVAILABLE 

• SINGLE -f5V POWER SUPPLY 

• COMPATIBLE WITH BR1941 

• TTL, MOS COMPATIBILITY 

• WD1943 IS PIN COMPATIBLE TO THE COM8116 

• WD1945 IS PIN COMPATIBLE TO THE COM8136 AND 
COM5036 (PIN 9 ON WD1945 IS A NO CONNECT) 



GENERAL DESCRIPTION 

The WD1943/45 is an enhanced version of the BR1941 Dual 
Baud Rate Clock. The WD1943/45 is a combination Baud 
Rate Clock Generator and Programmable Divider. It is 
manufactured in N-channel MOS using silicon gate 
technology. This device is capable of generating 16 ex- 
ternally selected clock rates whose frequency is deter- 
mined by either a single crystal or an externally generated 
input clock. The WD1943/45 is a programmable counter 
capable of generating a division by any integer from 4 to 
2^^— 1, inclusive. 

The WD1 943/45 is available programmed with the most 
used frequencies in data communication. Each frequency 
is selectable by strobing or hard wiring each of the two sets 
of four Rate Select inputs. Other frequencies/division rates 
can be generated by reprogramming the internal ROM 
coding through a MOS mask change. Additionally, further 
clock division may be accomplished through cascading of 
devices. The frequency output is fed into the XTAL/EXT 
input on a subsequent device. 



The WD1943/45 can be driven by an external crystal or by 
TTL logic. 
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C ORPORAT/ON 

WD2123 DEUCE 
Dual Enhanced Universal Communications Element 



FEATURES 

• TWO INDEPENDENT ASYNCHRONOUS FULL DUPLEX 
DATA COMMUNICATION CHANNELS (2 BOARTS) 

• TWO INDEPENDENT BAUD RATE GENERATORS (ONE 
PER CHANNEL) 

• EACH CHANNEL WITH FOLLOWING FEATURES: 

• SELECTABLE 5 TO 8 BIT CHARACTERS 

• 1X, 16X, 64X CLOCK RATES 

• 16 SELECTABLE BAUD RATE CLOCK FREQUENCIES 
(INTERNAL) 

e LINE BREAK DETECTION AND GENERATION 

• 1. 11/2, OR 2 STOP BIT SELECTION 

• FALSE START BIT DETECTION 

ODD OR EVEN PARITY GENERATE AND DETECTION 

• OVERRUN AND FRAMING DETECTION 

• DOUBLE BUFFERING OF DATA 

• TTL COMPATIBLE INPUTS AND OUTPUTS 



• COMRATIBLE WITH 8251 A (ASYNC ONLY) AND WD1983 
DEVICES K9 

• DIAGNOSTIC LOCAL LOOP-BACK MODE 

• RXD INITIALIZATION UPON MASTER RESET 

• ON-BOARD OSCILLATOR FOR EASE OF USE WITH A 
CRYSTAL ~ 

• VERSATILE CLOCK SELECT OPTIONS FOR INDEPEN- .-2 
DENT TRANSMIT AND RECEIVE RATES ]5> 

INTRODUCTION ^ 

c 

The Western Digital WD2123 Dual Enhanced Universal ^ 
Communications Element (DEUCE) is a single chip MOS/LSI "Jo 
Data Communications Controller Circuit that contains two J2 
independent full-duplex asynchronous RECEIVER/TRANS- ^ 
MITTER CHANNELS and two independent BAUD RATE 
GENERATORS. The WD2123 is fabricated in N-Channel sil- 
icon gate technology and is packaged in a 40 pin plastic or 
ceramic package. All inputs and outputs are TTL compatible. 
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WD2001 / WD2002 Data Encryption Devices 



FEATURES 



CERTIFIED 
PARDS. 



BY NATIONAL BUREAU OF STAN- 



TRANSFER RATE: 

WD2(X)1/2-05 SOOKbs with 500KHZ clock 
WD2001/2-20 1.3 Mbs with 2MHz clock 
WD2001/2-30 1.8 Mbs with 3M Hz clock 

ENCRYPTS/DECRYPTS 64 BIT DATA WORDS USING 
56 BIT KEY WORD 

SINGLE PORT 28 PIN PACKAGE WD2001 OR DUAL 
PORT 40 PIN PACKAGE WD2002 

COMMAND BIT PROGRAMMING VIA DAL BUS OR 
INPUT PINS 

DMA COMPATIBLE (SEE WESTERN DIGITAL 
DM1883) 

PARITY CHECK ON KEY WORD LOADING 

STANDARD 8 BIT MICROPROCESSOR INTERFACE 

INPUTS AND OUTPUTS TTL COMPATIBLE 

KEY STORED ON CHIP IS NOT EXTERNALLY 
ACCESSIBLE 

SEPARATE CLEAR AND CIPHER BUS STRUCTURE 
ON WD2002 



APPLICATIONS 

SECURE BROKERAGE TRANSACTIONS 

ELECTRONIC FUNDS TRANSFERS 

SECURE BANKING/BUSINESS ACCOUNTING 

MAINFRAME COMMUNICATIONS 

REMOTE AND HOST COMPUTER 
COMMUNICATIONS 

SECURE A/D 

SECURE DISK OR MAG TAPE DATA STORAGE 
SECURE PACKET SWITCHING TRANSMISSION 
GENERAL DESCRIPTION 

The Western Digital WD2001 and WD2002 Data 
Encryption/ Decryption devices are designed to encrypt 
and decrypt 64-bit blocks of data using the algorithm 
specified in the Federal Information Processing Data 
Encryption Standard (#46). These devices encrypt a 
64-Bit clear text word using a 56-Bit user-specified key 
to produce a 64-Bit cipher text word. When reversed, 
the cipher text word is decrypted to produce the 
original clear text word. 

The DE2001 /2 are fabricated in N-channel silicon gate 
MOS technology and are TTL compatible on all inputs 
and outputs. 
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C O R P O R A T / O N 

WD1993 Arinc 429 Receiver/Transmitter 
and Multi-Character Receiver/Transmitter 



FEATURES 

PRESENT UPON MASTER RESET FOR ARINC 429 
PROTOCOL 

PROGRAMMABLE WORD LENGTH FROM 1 CHAR- 
ACTER TO 8 CHARACTERS 

PROGRAMMABLE CHARACTER LENGTH, 5, 6, 7, 
OR 8 BITS 

RETURN TO ZERO (RZ) OUTPUT 
AUTO SPACE GENERATION 

DOUBLE BUFFERED RECEIVER AND TRANSMITTER 

UNDERRUN ERROR DETECTION FOR TRANS- 
MISSION 

OVERRUN, FRAMING AND PARITY ERROR DETEC- 
TION ON RECEIVER 

WORD ERROR FLAG FOR COMPREHENSIVE 
ERROR REPORTING 

FIRST CHARACTER OF WORD FLAG FOR SINGLE 
INTERRUPT APPLICATIONS 

DIAGNOSTIC LOCAL LOOP-BACK TEST MODE 

DC TO 200 KILOBITS PER SECOND OPERATION 

TTL COMPATIBLE INPUTS AND OUTPUTS 



• SINGLE +5 VOLT SUPPLY 

• TEMPERATURE RANGES 0°C to 70°C, — 1993-03, 
-40°C to +85°C — 1993-02, -55°C to -i-125''C — 
1993-01 

INTRODUCTION 

The Western Digital WD1993 Avionic Receiver/Transmitter 
is designed to handle digital data transmission, according to 
the Avionic Arinc 429 protocol. Also, the word length is pro- 
grammable from one to eight characters of 5, 6, 7, or 8 bits. 
Parallel data is converted into a serial data stream during 
transmission and serial to parallel during reception. The 
WD1993 is packaged in a 28 pin plastic or ceramic package 
and is available in three temperature ranges: Commercial, 
Industrial and Military. 

GENERAL DESCRIPTION 

The WD 1993 is a bus-orientated MOS/LSI device designed 
to provide the Avionics Arinc 429 Data Communication Pro- 
tocol, along with programmable character length capabilities. 

Also, the WD1993 contains a local loop-back test mode of 
operation, which is controlled by the Loop Test Enable (LTE) 
bit in the command register. In this diagnostic mode, the 
transmitter output is "looped-back" into the receiver input. 
The REN and TEN control bits must also be active ("1") and 
the CTS input must be low. The status and output flags op- 
erate normally. 
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WD8276 Small System CRT Controller 



FEATURES 

PROGRAMMABLE SCREEN AND CHARACTER 
FORMAT 

6 INDEPENDENT VISUAL FIELD ATTRIBUTES 
CURSOR CONTROL (4 TYPES) 
DUAL ROW BUFFERS 
SINGLE +5V SUPPLY 
40-PIN PACKAGE 



GENERAL DESCRIPTION 

The WD8276 Small System CRT Controller is a single 
chip device intended to interface CRT raster scan 
displays with Intel microcomputers in minimum 
device-count systems. Its primary function is to re- 
fresh the display by buffering character information 
from main memory and l<eeping track of the display 
position of the screen. The flexibility designed into 
the WD8276 will allow simple interface to almost any 
raster scan CRT display with a minimum system IC 
count 
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WESTERN DiGiTAL 

C O R P O R A T / ON 

WD8275 Programmable CRT Controller 



FEATURES 

PROGRAMMABLE SCREEN AND CHARACTER 
FORMAT 

6 INDEPENDENT VISUAL FIELD ATTRIBUTES 

11 VISUAL CHARACTER ATTRIBUTES (GRAPHIC 
CAPABILITY) 

CURSOR CONTROL (4 TYPES) 
LIGHT PEN DETECTION AND REGISTERS 
DUAL ROW BUFFERS 
PROGRAMMABLE DMA BURST MODE 
SINGLE +5V SUPPLY 
40-PIN PACKAGE 



GENERAL DESCRIPTION 

The WD8275 Programmable CRT Controller is a 
single chip device to Interface CRT raster scan 
displays with microcomputer systems. Its primary 
function is to refresh the display by buffering the 
information from main memory and keeping track of 
the display position of the screen. The flexibility 
designed into the WD8275 will allow simple interface 
to almost any raster scan CRT display with a mini- 
mum of external hardware and software overhead. 
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WD193X 

Synchronous Data Link Controller 



FEATURES 

HDLC, SDLC, ADCCP AND CCITT X.25 COMPATIBLE 

SDLC LOOP CAPABILITY 

DC TO 2.0 M BITS/SEC DATA RATE 

PROGRAMMABLE/AUTOMATIC PCS (CRC GENERA- 
TION AND CHECKING 

PROGRAMMABLE NRZI ENCODE/DECODE 

FULL SET OF MODEM CONTROL SIGNALS 

DIGITAL PHASE LOCKED LOOP 

MINIMUM CPU OVERHEAD 

ASYNCHRONOUS/SYNCHRONOUS MULTI-PROTO- 
COL BOARD CAPABILITY (PIN COMPATIBLE WITH 
WD 1931) 

SINGLE -f5V SUPPLY 

DMA COMPATABILITY 

RESIDUAL CHARACTER CAPABILITY 

ADDRESS COMPARE 

GLOBAL ADDRESS RECOGNITION 

EXTENDABLE ADDRESS FIELD 

EXTENDABLE CONTROL FIELD 

MAINTENANCE MODE FOR SELF-TESTING 



APPLICATIONS 

FRONT END COMMUNICATIONS 
PACKET SWITCHING 
MULTIPLEXING SYSTEMS 
LOCAL NETWORKS 

GENERAL DESCRIPTION 

The WD193X is a MOS/LSI device which interfaces a 
parallel digital system to a synchronous serial data com- 
munication channel employing ISO's HDLC, IBM's SDLC or 
ANSI's ADCCP line protocol. 

The WD193X is fabricated in N-channel depletion load 
MOS technology and is TTL compatible on all inputs and 
outputs. This controller requires a minimum of CPU soft- 
ware by supporting a comprehensive frame-level in- 
struction set and by hardware implementation of the low 
level tasl<s associated with frame assembly/disassembly 
and data integrity. It can be programmed to encode/decode 
NRZI data. The internal clock is then derived from the NRZI 
data using a digital phase locked loop. 
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BELONGS ON YOU 

BOOKSHELF; 
ORDER YOU 

NOW 

A recent survey revealed that one out of two IC MASTER users refer 
to it once a week or more frequently. The survey also discovered that 
one out of four readers use IC MASTER every day or 
almost every day. If you use IC MASTER frequently, 
you can obtain your own copy by ordering now. 
Use the order cards contained in this publication, 
or order by telephone as described below. 

IC MASTER is a two-volume set of technical data carefully 
organized to direct the engineer to the integrated circuits 
and related products that are closest to his specific needs. 
It is the surest way to find the optimum device to answer 
an engineering design requirement. By ordering now, 
you won't have to borrow or search for 
10 MASTER the next time you need it. 

Typical Use of IC MASTER 

Can an engineer find out who makes a 64K dynamic 
RAM with an access time of 120 nanoseconds 
or faster in less than 30 seconds? 
He can if he turns to the Memory section of 
IC MASTER and looks for the 64K organization 
(words and bits per word) that he needs. 
Because each device is listed in order of 
access time, he can easily determine the 
devices that satisfy his speed requirements. 

In the United States only: 

You can order IC MASTER simply by 
charging it to your VISA or Master Card 
credit card. To place your order, call now: 
(516) 222-2500. Ask for' Extension 314. 




INTRODUCTION 
TO LINEAR 



The Master Selection Guide provides sufficient informa- 
tion to make initial product selections. All devices that 
appear in this section, both in the initial selection guide 
and the data pages, are included in all indexes. These 
index listings lead to the page and the line on that page 
where each device appears. 

In the Linear section over 1 100 operational amplifiers are 
covered. Since there are so many devices, the operational 
amplifier entries have been given special consideration. 
Separate lists are provided for those which have High 
Speed, High Voltage capability. Wide bandwidth, etc. 
Under General Purpose, four amplifier types are listed; 
these are the ones that the high volume manufacturers 
indicate are the most widely used; however, quad amplifi- 
ers should also be considered when appropriate. If you 
have located an op amp in a specialized category, you can 
review its characteristics by finding it in the Part Number or 
Product Indexes and looking it up in the Operational 
Amplifier Characteristics and in the Data Sections. 

Following the special lists, the "Operational Amplifier 
Characteristics" listings categorize amplifiers by input 
parameters. They are arranged in order of increasing offset 
voltage, bias current, offset current and then voltage drift. 
The other parameters listed do not affect the sequence in 
which the devices are presented. The column labeled 
"Comp" indicates the number of external components 
normally used for compensation; for example "0" means 
no compensation is required. 

Consumer circuits such as audio amplifiers, AM, FM, and 
TV circuits as well as some digital devices (watches, cal- 
culators, etc.) are covered by model number in the Con- 
sumer Circuit Section. Linear devices and unusual circuits 
which do not fit elsewhere are listed under the heading 
"Other Linear Devices." 
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Fixed 


2952 


Adjustable 


2959 


Switching 


2960 


Other Linear Devices 


2962 


Detailed Product Information 


provided by: 




Advanced Micro Devices 


3101 


American Microsystems, Inc. 


3138 


Analog Devices 


3151 


Exar 


3187 


Harris Semiconductor 


3210 


Micro Power Systems 


3292 


Motorola Semiconductor 


3293 


National Semiconductor 


3299 


Optical Electronics 


3346 


RCA 


3348 


Signetics 


3372 


Texas Instruments 


3422 


TRW-LSI Products 


3488 


Unitrode 


3444 



The manufacturers listed above have provided de- 
tailed information on their latest and most significant 
products. 
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EINFUHRUNG 
LINEAR - 
SCHALTUNGEN 

Der Master Selection Guide fiir Linearschaltungen 
enthalt alle Informationen, die Sie fiir die Erstauswahl 
Ihres Produkts benotigen. Die Bauteile, die in diesem 
Abschnitt erscheinen, sowohl im Selection Guide als 
auch auf den Datenblattern, sind in alien Master In- 
dexes enthalten. Diese Register verweisen auf die Seite 
und Zeile, auf der das entsprechende Bauelement 
vorkommt. 

Der Linear-Teil enthalt iiber 1100 Operationsverst- 
arker. Da es hier sehr viele Bausteine gibt, haben die 
Eintragungen iiber Operationsverstarker besondere 
Beachtung gefunden. Es gibt getrennte Listen fiir 
solche mit hoher Geschwindigkeit, hoher Spannung, 
gro/3er Bandbreite usw. Unter "Allgemeine Verwen- 
dung" (General Purpose) finden sich vier Verstarker- 
typen. Laut Aussage der gro/?en Hersteller sind dies 
die Gebrauchlichsten. Jedoch sollten auch Vierfach- 
Verstarker auf ihre Verwendbarkeit hin untersucht 
werden. Haben Sie einen Operationsverstarker in 
einer bestimmten Kategorie gefunden, so schlagen 
Sie ihn im numerishen Typenverzeichnis oder im 
Produktverzeichnis nach und iiberpriifen seine Eigen- 
schaften unter der Rubrik "Operational Amplifier 
Characteristics" und in den Datenblattern. 

Der Abschnitt "Eigenschaften von Operationsvers- 
tarkern" (Operational Amplifier Characteristics) 
bestimmt die Verstarker nach Eingangs-Parametern. 
Sie sind nach steigender Offsetspannung, Bias-Strom, 
offsetstrom und Spannungsdrift angeordnet. Die 
iibrigen aufgefiihrten Parameter haben keinen EinfluyS 
auf die Reihenfolge, in der die Bauteile genannt wer- 
den. Die Spalte "Comp" nennt die Anzahl externer 
Bausteine, die normalerweise fiir die Kompensation 
verwendet werden. "O" z.B. bedeutet, da/3 keine 
externe Kompensation erforderlich ist. 

Consumer-Schaltkreise wie Audio- Verstarker, AM, 
FM und TV-Schaltungen sowie einige Digital-Bauteile 
(Uhren, Rechner usw.) erscheinen nach Typennum- 
mer im Abschnitt "Consumer Circuit Section." Solche 
Linear-Bauelemente und Schaltungen, die in keine 
entsprechende Rubrik passen, werden unter der 
Uberschrift "Sonstige Linear- Bauelmente" (Other 
Linear Devices) aufgefiihrt. 

Neu in diesem Jahr sind erweiterte Listen von Sample/ 
Hold Verstarkern und von festen und einstellbaren 
Spannungsreferenzen (Fixed and Adjustable Voltage 
References). Zusatzlich zu der Auflistung unter 
"Other Linear Devices" finden Sie wichtige Leistungs- 
parameter fiir diese Produkte am SchlujS des Linear- 
Hauptteils. 
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INTRODUCTION AUX 
SYSTEIMES LINEAIRES 

Le Guide General de Selection fournit suffisamment de 
renseignements pour permettre des selections initiales 
de produits. Tous les appareils mentiones dans cette 
Section, a la fois das le Premier Guide de Selection 
et dans les feuilles de donnees, sont inclus dans tous 
les index. Ces index indiquent a quelle page et a quelle 
ligne il a ete fait mention de tel ou tel appareil. 

La Section "Lineaire" decrit plus de 1100 amplificateurs 
operationnels. Du fait du nombre considerable d'ap- 
pareils entrant dans cette categorie, une attention toute 
speciale a ete apportee lors de leur classification. Des 
listes enumerent separement les appareils a grande 
Vitesse, a capacite de haut voltage, a grande plage de 
frequence, etc. Dans la rubrique "Applications Gene- 
rales" (General Purpose), quatre types d'amplificateurs 
sont cites. Ce sont, d'apres les gros fabricants, ceux 
qui sont le plus couramment usites. Les amplificateurs 
"QUAD" sont egalement dignes d'attention dans cer- 
tains cas. Si vous recherchez un amplificateur opera- 
tionnel dans une categorie bien definie, vous pourrez 
en obtenir les caracteristiques en consultant les index 
des Numeros de Pieces ou de Produits, ainsi que la 
Section "Caracteristiques des Amplificateurs Opera- 
tionels" et les feuilles de donnees. 

La Section "Caracteristiques des Amplificateurs Ope- 
rationnels", offre une liste d'amplificateurs classes 
par parametre d'entree, Ces derniers font apparaitre 
dans I'ordre : la tension de compensation, I'ajuste- 
ment intensite/courant, la compensation du courant, et 
enfin le changement de tension. Les autres parametres 
indiques n'affectent pas I'ordre dans lequel les appa- 
reils sont presentes. La colonne intitulee "COMP" 
indique le nombre de composants externes egalement 
utilises dans un but de compensation, exemple : "0" 
signifie qu'aucune compensation n'est necessaire. 

Les circuits de grande consommation tels que les am- 
plificateurs radio AM, FM, les amplificateurs television, 
ainsi que les appareils digitaux (montres, calculatrices, 
etc.) sont regroupes par numero de modele dans la 
Section "Circuits de Grande Consommation" (Con-, 
sumer Circuit Section). Les appareils lineaires et autres 
circuits de moins grande utilisation qui n'entrent pas 
dans les autres categories, sont enumeres dans la 
Section "Autres Appareils Lineaires" (Other Linear 
Devices). 

Un additif nouveau a I'edition de cette annee : des 
references sur les amplificateurs partiels/continus, et 
avec voltage fixe ou ajustable. En plus des listes 
fournies dans la Section "Autres Appareils Lineaires", 
d'autres parametres de performance relativement im- 
portants pour ces produits, apparaissent a la fin du 
Guide General de Selection Lineaire. 
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La Gui'a Maestra de Seleccion provee suficiente infor- 
macion para hacer selecciones iniciales del producto. 
Todas las componentes que aparecen en esta seccion, 
ya sea en la guia de seleccion inicial o en las paginas 
de datos, estan inclui'das en todos los otros indices. 
Estas listas de indices los refiere a la pagina y linea de 
aquella pagina donde se encuentra cada componente. 

En la seccion bajo Lineal, aparecen mas de 1,100 am- 
plificadores operacionales. Debido a que hay tantas 
componentes, se les ha dado consideracion especial a 
los amplificadores operacionales. Listas apartes son 
provistas para equellos con Alta Velocidad, Capacidad 
de Alto Voltaje, Banda Ancha, etc. Bajo Proposito 
General, aparecen cuatro tipos de amplificadores, estos 
son los que los fabricantes mayores piensan son los 
mas usados; sin embargo, los amplificadores cuad- 
rangulares deben tambien ser considerados cuando 
sea necesario. Si usted ha localizado un amp. op. en 
una categoria especializada, puede usted estudiar sus 
caracteristicas encontrandolo en el Indice de Producto 
o Numero de Pieza y buscandolo en la Seccion de 
Datos de las Caracteristicas de los Amplificadores 
Operacionales. 

Siguiendo las listas especiales, la lista de "Caracteris- 
ticas del Amplificador Operacional" categoriza los 
amplificadores por parametros de entrada. Estos estan 
arreglados por orden ascendente de tension contrapu- 
esta corriente de polarizacion, corriente contrapuesta, 
y tambien deslizamiento de voltaje o tension. Los 
otros parametros mencionados no afectan la secuen- 
cia en que las componentes aparecen. La columna O 
titulada "Comp" indica el numero de componentes C 
externas que normalmente se emplean para compen- .2 
sacion; por ejemplo "O" significa que no requiere O 



compensacion. 



CD 

13 







Circuitos del Consumidor como audioamplificadores, ^ 
AM, FM, y circuitos de TV asi como tambien algunas q 
componentes digitales (relojes, calculadoras, etc.) w 
aparecen por numero de modelo en la Seccion de Cir- M. 
cuitos del Consumidor. Componentes Lineales y cir- 
cuitos poco comunes que no corresponden en otras 
secciones aparecen bajo el titulo "Otras Componentes 
Lineales." 

Listas expandidas para Amplificadores de Muestra/ 
Retencion y Referencias de Voltaje Fijas y Ajustables 
son nuevas para este ano. Ademas de las listas bajo 
Otras Componentes Lineales, parametros de redimi- 
ento significantes para estos productos aparecen al 
final de la Guiia Maestra de Seleccion. 
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MASTER SELECTION GUIDE 



LINEAR-Amplifiers, Special Purpose 



Device 



Device 



Special Purpose 



AC Amplifier, Quad, Single Supply 

CA3048 t RCA 

CA3052 RCA 



AGC Amplifier, 20 Hz to 10 MHz, 6 dB Dynamic Range 
MY108 Analog Sys 



AGC Generator, for SSB Receivers 
SL621C 



Plessey 



AGC Generator (voice operated gain adjusting device) 
SL62GC Plessey 
SL6270 Plessey 



Amplifier, CATV. See Linear— Consumer Circuits, TV 



Amplifier for IR Remote Control (1300 dB gain, 8 kHz 
bandwidth) U250 Telefunken 
U3043M Telefunken 
U3083M Telefunken 



Amplifier with Photodiode 
TFA1001 



Siemens 



Amplifier, Triple for Active Filters (see also linear— other 
devices, active filters) 

TAA960 Signetics 



Audio Amplifier with Three NPN Transistors 

LM389 National 

(3326.3328) 



Current Amplifier (unity gain, 100 mA output) 
LH0002 t Harris 

LH0002C Harris 
LH0002 t National (3342) 

LH0002C National (3342) 



Current Amplifier (unity gain, 200 mA output) 

3553 t Burr-Brown 

9963 t OEI (3346) 



Current Amplifier (unity gain, 300 mA output) ~ 
MC1438 Motorola 
MC1538 t Motorola 

2003 TeledyneP 
2003-01 t Teledyne P 



Current Amplifier (unity gain, 500 mA output) 

9910 tOEl (3346) 

9911 tOEl (3346) 



Current Amplifier (unity gain, 600 mA output) 
HA-2630 t Harris 



(3230.3287) 



HA-2635 



Harris 



(3230.3287) 



Current Amplifier (wideband, 100 mA output) 
H0S-100AH AD 
H0S-199SH t AD 



(3155) 



Current Amplifiers, See also Linear-Followers 



Current Booster, 100 mA Output (for op amp) 

2035 t Teledyne P 



Differential/Cascode Amplifier (dc to rf) 

MC3330 Motorola 
CA3028A t RCA 

CA3028B t RCA 

CA3053 t RCA 



Differential Input/Differential Output Amplifier (bandwidth 

less than 2 MHz) 

MC1590G t Motorola 

CA3000 t RCA 

CA3007 t RCA 



Differential/Video Amplifier 
mPC754 



NEC-Electron 



Fiber Optic Receiver Amplifier 

LH0082 t National 

LH0082C National 



Floppy Disc Read Amplifier System 
Xn3470 
MC3470 
MC3470 



Exar (3189) 
Motorola (2750) 
Tl 



Floppy Disc Write Amplifier 
SN75251C 



Tl 



(3437) 



Front End Amplifier (for ultrasonic or infrared remote 
control systems) 

TDA4180 Telefunken 



Hearing Aid Amplifiers. See Linear-Consumer Circuits 



Instrumentation Amplifier 
INA101AM 
INA101BM 
INA101CM 
INA101SM 



t Burr-Brown 
t Burr-Brown 
t Burr-Brown 
t Burr-Brown 



20 



30 



Instrumentation (commutating auto zero) 


ICL7605C 


Intersil 


ICL7605M 


t Intersil 


ICL7606C 


Intersil 


ICL7606M 


t Intersil 


Instrumentation, (differential input, independent gain 


adjustment) AD522A 


AD (3158) 


AD522B 


AD (3158) 


AD522S 


tAD (3158) 


AD612A 


AD (3158) 


AD612B 


AD (3158) 


AD612C 


AD (3158) 


AD614A 


AD (3158) 


AD614B 


AD (3158) 


HC3020 


HyComp 


LM163A 


t National 


LM363 


National 


LM363A 


t National 


AD521J 


AD (3158) 


AD521K 


AD (3158) 


A0521L 


AD (3158) 


AD521S 


fAD (3158) 


3626A 


Burr-Brown 


3626B 


Burr-Brown 


3626C 


Burr-Brown 


3629 


t Burr-Brown 


3630A 


Burr-Brown 


3630B 


Burr-Brown 


3630C 


Burr-Brown 


3630S 


Burr-Brown 


3660J 


Burr-Brown 


3662 


Burr-Brown 


MN2200 


Micro Net 


MN2200H 


t Micro Net 


MN2201 


Micro Net 


MN2201H 


t Micro Net 


LH0036 


t National (3343) 


LH0036C 


National (3343) 


LH0037 


t National (3343) 


LH0037C 


National (3343) 


LH0038 


t National (3343) 


LH0038C 


National (3343) 



Instrumentation, Digitally Programmable Gain 



40 



AM-542MC 


Datol 


(2623) 


AM-542MM 


t Datol 


(2620) 


AM-542MR 


Datel 




AM-543MC 


Datol 


(2623) 


AM-543MM 


t Datel 


(2620) 


AM-543MR 


Datel 




PGA100AG 


Burr-Brown 


PGA100BG 


Burr-Brown 


LH0084 


t National 


(3343) 


LH0084C 


National 


(3343) 


LH0086 


t National 


(3343) 


LH0086C 


National 


(3343) 



60 



70 



80 



90 



100 



Instrumentation, Pin Programmable Gain 
AD624A AD 
AD624B AD 
AD624C AD 
AD624S tAD 



Instrumentation, (unity gain) 
3627 



Burr-Brown 



Isolation Amplifier, Optically Coupled 

3650HG Burr-Brown 

3650MG Burr-Brown 

3652HG Burr-Brown 

3652MG Burr-Brown 

3656BG Burr-Brown 

3656HG Burr-Brown 

IS0100AP Burr-Brown 

IS0100BP Burr-Brown 

IS0100CP Burr-Brown 



Isolation Amplifier, Transformer Coupled 

3456 Burr-Brown 
3656AG Burr-Brown 
3656BG Burr-Brown 



Limiting Amplifier/Detector 
SAB1009B 



Signetics 



Linear-Antilog Amplifier (current in, current out) 
SSM2010 SSM 
SSM2012 SSM 



Linear-Antilog Amplifier, Dual (differential input, separate 
control inputs) 

SSM2000 SSM 
SSM2020 SSM 
SSM2022 SSM 



Log Amplifier, Bipolar (module) 

2531A OEI 
2540 OEI 



(3347) 



Log/Antilog Amplifier, (antilog) 

ICL8049C Intersil 

2910 t OEI 
SSM2100 SSM 



(3347) 



Log/Antilog Amplifier, (log) 
4127 
ICL8048C 
2910 
TL441C 
TL441M 



Burr-Brown 

Intersil 
tOEl 

Tl 
tTI 



Log/Log Ratio Amplifier 
LOG 100 



Burr-Brown 



Microphone Amplifier, Electret 
PBL3721 



RIFA 



Microphone Amplifier (for microphones in telephones) 
TAA970 Signetics 
TCA980 Signetics 
TDD0246 Telefunken 



Microphone/Headphone Amplifier 
SL6310 



Plessey 



Mixer (to 200 MHz) 

S042 



Siemens 



MOS Amplifier, MOS and NPN Transistors, 3 Terminal 
TAA320 Signetics 
TAA320A Signetics 



Operational Amplifier, Band-Select Switch, AFT Mode 
Switch (for frequency-synthesizer TV systems) 
CA3166 RCA 



Operational Amplifier/Comparator with Shutdown Control 
and Isolated Transistor 

CA3177 RCA 



Operational Amplifier/Voltage Comparator, Dual 
LM192 t National 

LM292 National 
LM392 National 

(Continued) 



110 



120 



130 



140 




•♦— ' 
CO 
03 



150 



t Military Temperature Range (-55° to 125°C) 
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* Typical Value 

Bold faco indicatos additional data is providod on tha paga notad. 
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LINEAR-Amplifiers, Special Purpose (Cont'd) 



Special Purpose 



(Cont'd) 



Operational Amplifier/Voltage Comparator, Dual 



(Cont'd) 



LM2924 
LM3924 



National 
National 



Operational Amplifier, Dual with Dual Voltage Comparator 
MC3405 Motorola 
MC3505 t Motorola 



Operational Transconductance Amplifier, Dual 

LM 13600 Raytheon 
LM13600A Raytheon 



Power Amplifier, Motor and Actuator Driver, to 12 V, 1.5 A 
ICH8515I Intersil 
ICH8515M t Intersil 



Power Amplifier, Motor and Actuator Driver, to 24 V, 3 A 



ICH8510I 

ICH8510M 

ICH8520I 

ICH8520M 

ICH8530I 

ICH8530M 



Intersil 
t Intersil 

Intersil 
t Intersil 

Intersil 
t Intersil 



Power Transistor Driver/Amplifier, Biases External 
MOSFET Devices 

MA500 Analog Sys 



Preamplifier, for Ultrasonic Remote Control 

TDA3047 Signetics 
TDB2033 Signetics 



Preamplifier, Infrared (74 dB gain, 100 kHz bandwidth) 
TDA4050B Siemens 



Preamplifier, Low Noise (35 dB gain, 100 MHz bandwidth) 
AH0013CA OEI (3346) 

AH0013CB OEI (3346) 

AH0013MA t OEI (3346) 



Preamplifier, Low Noise (40 dB gain, 20 MHz bandwidth) 
9913 OEI 



Preamplifier, Low Noise (100 dB gain, 50 MHz bandwidth) 
9923 OEI 



Preamplifier, Precision (to precede operational amplifiers) 

LM121 t National 

LM121A t National 

LM221 National 

LM221A National 

LM321 National 

LM321A National 



Preamplifier, Temperature Controlled 

>iA727C Fairchild 
mA727M t Fairchild 



Programmable Channel Op Amp (one of 4 input stages can 
be connected to single output) 

HA-2400 t Harris 

(321Z.3Z87) 
HA-2404 Harris 

(3212.3287) 
HA-2405 Harris 

(3212.3287) 



Programmable Gain Amplifier (digitally controlled gain) 

3606 Burr-Brown 

3607 Burr-Brown 
HS2020 Hybrid Sys 
MN2020 Micro Net 



Read Amplifier/Preamplifier (for magnetic tape memory 
systems) MC3467 Motorola 
MC3468 Motorola 



RF Amplifier, Gated 

MC1445 
MC1545 
MC1445 



Motorola 
t Motorola 
Tl 



RF Amplifiers, Hybrids 



MHW401 


Motorola 


MHW590 


Motorola 


MHW591 


Motorola 


MHW592 


' Motorola 


MHW593 


. Motorola 


MHW601 


Motorola 


MHW602 


Motorola 


MHW603 


Motorola 


MHW709 


Motorola 


MHW710 


Motorola 


CA2800 


TRW 


CA2810 


TRW 


CA2820 


TRW 


CA2830 


TRW 


CA2840 


TRW 


CA2842 


TRW 


CA2850 


TRW 


CA2851 


TRW 


CA2870 


TRW 


CA2871 


TRW 


CA2875 


TRW 


CA2876 


TRW 


CA2880 


TRW 


Signal Sources Switch, (buffer amplifiers with input 


switches) TDA1028 


Signetics 


TDA1029 


Signetics 


Video, IF and RF Amplifiers 



20 



30 



40 



CLC100 


Comlinear 


CLC102 


Comlinear 


AiA733C 


Fairchild 


fiA733M 


t Fairchild 


mA733 


t Intersil 


mA733C 


Intersil 


MC1550 


t Motorola 


MC1552 


t Motorola 


MC1553 


t Motorola 


MC1733 


t Motorola 


MC1733C 


Motorola 


NE592 


Motorola 


SE592 


t Motorola 


LM733 


t National 


AN606 


Panasonic 


AN607 


Panasonic 


AN608 


Panasonic 


SL1550 


Plessey 


SL541 


Plessey 


SL550 


Plessey 


SL560 


Plessey 


SL610C 


Plessey 


SL611C 


Plessey 


SL612C 


Plessey 


CA3001 


tRCA 


CA3004 


tRCA 


CA3011 


tRCA 


CA3020A 


RCA 


CA3021 


tRCA 


CA3022 


tRCA 


CA3023 


tRCA 


CA3040 


tRCA 


NE592 


Signetics 


SE592 


t Signetics 


TDA3541 


Signetics 


fiA733 


t Signetics 


mA733C 


Signetics 


SG1401 


t Silicon G 


SG2401 


Silicon G 


SG3001 


t Silicon G 


SG3401 


Silicon G 


§0733 


t Silicon G 


SG733C 


Silicon G 


NE592 


Tl 


TL592 


Tl 



(3435) 

, (Continued) 



Video, IF and RF Amplifiers 

mA733C 
nA733M 
TA7061A 



(Cont'd) 



Tl 
tTI 

Toshiba 



Voltage Controlled Amplifier: See also Compander under: 
Linear— Telecommunication Circuits 



50 



Wide Band Amplifier/ 32/33 Divider 
SAA1058 Signetics 



Wideband Amplifier, Logarithmic Limiting (4 to 500 MHz) 
SL1531 Plessey 
SL1532 Plessey 
SL531C Plessey 

SL532C Plessey 



60 



Wideband Amplifier with Low Level Video Detection (7 to 
200 MHz for log IF amplifiers) 

SL1521 t Plessey 
SL1522 ■ Plessey 
SL1523 Plessey 
SL1524 Plessey 
SL1525 Plessey 
SL521 Plessey 
SL523 Plessey 



Single-Ended Input/Output Amplifier, Triple 
CA3035 RCA 



Hex Analog CMOS Amplifier 
MA113 



Analog Sys 



70 



Two Wire Transmitter (Sends current signal over same 
two lines from which it is powered.) 

XTR100AM t Burr-Brown 
XTR100AP Burr-Brown 

XTR100BM t Burr-Brown 
XTR100BP Burr-Brown 

LH0045 t National 
LH0045C National 



80 



100 



110 



120 



130 



t Military Temperature Range (-55° to 125°C) 
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LINEAR-Arrays 



Function Device 


Source 




Dual Transistors (f4t>5 GHz) 






SL2363C 


Plessey 




SL2364C 


Plessey 




Dual Transistors, Monolithic NPN, Logarithmic 




Conformance MP318 


' Micro Pwr 




MAT-01 


tPMI 




MAT-01A 


tPMI 




MAT-OIF 


tPMI 




MAT-01G 


tPMI 




MAT-01H 


PMI 




Dual Transistors, Monolithic NPN Tightly Matched 




IT120 


Intersil 




IT120A 


Intersil 




IT121 


Intersil 




IT 122 


Intersil 




MP301 


Micro Pwr 




MP302 


Micro Pwr 




MP303 


Micro Pwr 




MP310 


Micro Pwr 




MP311 


Micro Pwr 




MP312 


Micro Pwr 




MP360 


Micro Pwr 




LM194 


t National 




LM394 


National 




SL360 


Plessey 




SL362 


Plessey 




Dual Transistors, Monolithic PNP, Logarithmic 




Conformance MP358 


Micro Pwr 




Dual Transistors, Monolithic PNP, Tightly Matched 




IT130 


Intersil 




IT130A 


Intersil 




IT131 


Intersil 




IT132 


Intersil 




MP350 


Micro Pwr 




MP351 


Micro Pwr 




MP352 


Micro Pwr 




Quad Darlington Switch 






ULN2068 


Motorola 




ULN2074 


Motorola 




L702 


SGS 




SG2064 


Silicon G 




SG2065 


Silicon G 




SG2066 


Silicon G 




SG2067 


Silicon G 




SG2068 


Silicon G 




SG2069 


Silicon G 




SG2070 


Silicon G 




SG2072 


Silicon G 




SG2073 


Silicon G 




SG2074 


Silicon G 




SG2075 


Silicon G 




SG2076 


Silicon G 




SG2077 


Silicon G 




UDN-2841B 


SpraguB 


(2843) 


UDN-2842B 


Sprigue 


(2843) 


UDN-2843B 


Spraguo 


(2843) 


UDN-2844B 


Sprague 


(2843) 


UDN-2845B 


Spraguo 




UDN-2846B 


Spraguo 


(2843) 


ULN-2064B 


Spraguo 


(2843) 


ULN-2065B 


Spraguo 


(2843) 


ULN-2066B 


Spraguo 


(2843) 


ULN-2067B 


Spraguo 




ULN-2068B 


Spraguo 


(2843) 


ULN-2069B 


Spraguo 


(2843) 


ULN-2070B 


Spraguo 


(2843) 


ULN-2071B 


Spraguo 


(2843) 


ULN-2074B 


Spraguo 


(2843) 


ULN-2075B 


Spraguo 


(2843) 


ULN-2076B 


Spraguo 


(2843) 


ULN-2077B 


Spraguo 


(2843) 


UDN2841 


Tl 






(Continued) 



Transistor Arrays 


Darlington Pair and Two Matched NPN Transistors 


CA3018 


tRCA 


CA3018A 


tRCA 


CA3118 


tRCA 


CA3118A 


tRCA 


SFC2018 


t Thomson-CSF 


Differential Pair and Three NPN Transistors 


mA3086M 


Fairchild 


" MC3346 


t Motorola 


MC3386 


t Motorola 


LM3045 


t National 


LM3046 


National 


LM3086 


National 


LM3146 


National 


SL3045 


t Plessey 


SL3046 


Plessey 


SL3086 


Plessey 


SL3145 


t Plessey 


SL3146 


Plessey 


CA3045 


tRCA 


CA3046 


tRCA 


CA3086 


tRCA 


CA3146 


RCA 


CA3146A 


RCA 


TBA331 


SGS 


TCA671 


Siemens 


TCA871 


Siemens 


TCA971 


Siemens 


TCA991 


Siemens 


SG3045 


Silicon G 


SG3046 


Silicon G 


SG3086 


t Silicon G 


SG3146 


Silicon G 


SG3821 


Silicon G 


SG3886 


Silicon G 


ULN-2046A 


Sprague 


ULN-2086A 


Sprague 


ULS-2045H 


t Sprague 


SFC2046 


t Thomson-CSF 


Dual Darlington (NPN) and Two NPN Transistors 


SG3823 


Silicon G 


Dual Darlington (NPN) 




CA3036 


tRCA 


SFC2036 


t Thomson-CSF 


Dual Darlington (NPN-PNP quasi complementary) 


TDA1410 


SGS 


TDA1420 


SGS 


Dual Darlington Switch 




ULN-2061M 


Spraguo (2843) 


ULN-2062M 


Spraguo (2843) 


Dual Differential Amplifiers (NPN), Biasing, to Above 100 


MHz NE510 


Signetics 


NE511 


Signetics 


SE510 


t Signetics 


SE511 


t Signetics 


Dual Differential Amplifiers (NPN), to 120 MHz 


CA3054 


Motorola 


CA3026 


RCA 


CA3054 


RCA 


SG3822 


Silicon G 


ULN-2054A 


Sprague 


Dual Differential Amplifiers (NPN), to 500 MHz 


CA3049 


tRCA 


CA3102 


tRCA 


Dual Differential Amplifiers (NPN) with Diode Bias String 


CA3050 


tRCA 


CA3051 


RCA 


Dual Matched Transistor Pairs, NPN 




SL354 


Plessey 



20 



30 



40 



60 



Quad Darlington Switch 

UDN2845 
ULN2064 
ULN2065 



(Cont'd) 



Hex NPN Darlington 

LB 1274 



Sanyo 



One Darlington PNP Pair, and One Current Mirror Pair with 
Shared Diode, and Two PNP Transistors 

CA3084 RCA 



Three Differential Amplifiers (NPN) 
ULN-2047A 



Sprague 



70 



Three NPN and two PNP Transistors 

CA3096 t RCA 

CA3096A t RCA 

CA3096C t RCA 



80 



90 



100 



110 



Four High Current NPN Transistors 


(core driver) 


FQ3724 


Fairchild 


FQ3725 


Fairchild 


MHQ4001A 


Motorola 


MHQ4002A 


Motorola 


MHQ4013 


Motorola 


MHQ4014 


Motorola 


MPQ3303 


Motorola 


MPQ3725 


Motorola 


MPQ3725A 


Motorola 


MPQ4003 


Motorola 


MPQ4004 


Motorola 


DH3725C 


National 


DH6376C 


National 


CA1724G 


tRCA 


CA1725G 


tRCA 


CA3138 


tRCA 


CA3138A 


tRCA 


TPQ3724 


Sprague 


TPQ3725 


Sprague 


TPQ3725A 


Sprague 


Four High Current PNP Transistors (core driver) 


FQ3467 


Fairchild 


FQ3468 


Fairchild 


MHQ3467 


Motorola 


DH3467C 


National 


Five High Current NPN Transistors 




SL3083 


t Plessey 


SL3183 


t Plessey 


CA3083 


tRCA 


CA3183 


tRCA 


CA3183 


t Signetics 


SG3083 


t Silicon G 


SG3183 


t Silicon G 


SG3183A 


t Silicon G 


ULN-2083A 


Sprague 


ULS-2083H 


t Sprague 


Five High Frequency NPN Transistors, (f4t>s GHz) 


SL3127 


Plessey 


CA3127 


RCA 


CA3227 


RCA (3369) 


CA3246 


RCA (3369) 


Five High Voltage, High Current NPN Darlington Amplifiers 


LB1287 


Sanyo 


LB 1288 


Sanyo 



120 



Five High Voltage, High Current NPN Darlington 
Amplifiers, Source, for Load Connected to Negative 
Supply UDN-2956A Spraguo (2843) 

UDN-2957A Spraguo (2843) 



Five Low-Noise NPN Transistors 
TDA3310 



SGS 



Six NPN Darlingtons 

LB 1272 
LB1273R 



Sanyo 
Sanyo 



130 



140 



150 



160 



Q) 
■*— > 
CO 



170 



t Military Temperature Range (-55° to 125°C) 



IC MASTER 1983 



* Typical Value 

Bold faco Indlcatos additional data is provldod on tlio pago nolod. 
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IC MASTER 



LINEAR-Arrays 


(Cont'd) 




Function Device 


Source 




Transistor Arrays 


(Cont'd) 


Seven High Current Darlingtons 






ULN-2031A 


Sprague 




ULN-2032A 


Sprague 




ULN-2033A 


Sprague 




Seven High Current, High Voltage, NPN Darlington 




Amplifiers, Open Collector, to 100 V, 500 mA 




SN75465 


Tl ' 




SN75468 


Tl 




SN75469 


Tl 




Seven High Current, High Voltage, NPN Darlington 




Amplifiers, Open Collector, to 50 V, 500 mA 




XR2001C 


Exir 


(3199) 


XR200ZC 


Extr 


(3199) 


XR2003C 


Exar 


(3199) 


XR2004C 


Exir 


(3199) 


XRZ011C 


Exar 


(3199) 


XR2012C 


Exir 


(3199) 


XR2013C 


Exir 


(3199) 


XR2014C 


Exir 


(3199) 


XR2201 


Exar 


(3200) 


XR2201M 


tExir 


(3200) 


XR2202 


Exir 


(3200) 


XR2202M 


tExir 


(3200) 


XR2203 


Exir 


(3200) 


XR2203M 


tExir 


(3200) 


XR2204 


Exir 


(3200) 


XR2Z04M 


t Exir 


(3200) 


9665 


Fairchild 




9666 


Fairchild 




9666M 


t Fairchild 




9667 


Fairchild 




9667M 


t Fairchild 




9668 


Fairchild 




9668M 


t Fairchild 




MC1411 


Motorola 


(2753) 


MC1412 


Motorola 


(2753) 


MC1413 


Motorola 


(2753) 


MC1416 


Motoroli 


(2753) 


PBD352301 


RIFA 




PBD352302 


RIFA 




PBD352303 


RIFA 




RBD352301 


RIFA 




RBD352302 


RIFA 




RBD352303 


RIFA 




L201 


SGS 




L202 


SGS 




L203 


SGS 




L204 


SGS 




ULN2001 


Signetics 




ULN2003 


SIgnetics 




ULN2004 


Signetics 




SG2001 


Silicon G 




SG2002 


Silicon G 




SG2003 


Silicon G 




SG3851 


Silicon G 




SG3852 


Silicon G 




SG3853 


Silicon G 




ULN-2001A 


Spraguo 


(2843) 


ULN-2002A 


Spragua 


(2843) 


ULN-2003A 


Spraguo 


(2843) 


ULN-2004A 


Sprague 


(2843) 


ULN-2005A 


Spragua 


(2843) 


ULS-2001H 


t Sprague 




ULS-2002H 


t Sprague 




ULS-2003H 


t Sprague 




ULS-2004H 


t Sprague 




ULS-2005H 


t Sprague 




SN75466 


Tl 




SN75467 


Tl 




ULN2001A 


Tl 




ULN2002A 


Tl 






(Continued) 



20 



30 



40 



60 



Function Device 


Source 




Seven High Current, High Voltage, NPN Darlington 




Amplifiers, Open Collector, to 50 V, 500 mA 








(Cont'd) 


ULN2003A 


Tl 




ULN2004A 


Tl 




ULN2005A 


Tl 




Seven High Current, High Voltage NPN Darlington 




Amplifiers, Open Collector, to 50 V, 600 mA 




ULN-2011A 


Spragus 


(2843) 


ULN-2012A 


Sprague 


(2843) 


ULN-2013A 


Spragus 




ULN-2014A 


Spragua 


(2843) 


ULN-2015A 


Spraguo 


(2843) 


ULS-2011H 


t Sprague 




ULS-2012H 


t Sprague 




ULS-2013H 


t Sprague 




ULS-2014H 


t Sprague 




ULS-2015H 


t Sprague 




Seven High Current, High Voltage NPN Darlington 




Amplifiers, Open Collector, to 95 V, 500 mA 




ULN-2021A 


Spraguo 


(2843) 


ULN-202ZA 


Spragua 


(2843) 


ULN-2023A 


Spraguo 


(2843) 


ULN-Z024A 


Spraguo 


(2843) 


ULN-2025A 


Spraguo 


(2843) 


ULS-2021H 


t Sprague 




ULS-2022H 


t Sprague 




ULS-2Q23H 


t Sprague 




ULS-2024H 


t Sprague 




ULS-2025H 


t Sprague 




Seven High Current NPN Transistors, Common Collector 


SL3082 


Plessey 




CA3082 


tRCA 




CA3082 


Signetics 




SG3082 


Silicon G 




ULN-2082A 


Sprague 




Seven NPN Darlingtons 






LB1275 


Sanyo 




Seven NPN Transistors, Common Emitter 




SL3081 


Plessey 




CA3081 


tRCA 




CA3081 


Signetics 




SG3081 ' 


Silicon G 




ULN-2081A 


Sprague 




Seven-Stage Driver Array 






LB 1260 


Sanyo 




LB1261 


Sanyo 




LB1264 


Sanyo 




Eight High Current, High Voltage NPN 


Darlington 




Amplifiers, Current Source 






UDN-2981A 


Spraguo 


(2843) 


UDN-2982A 


Spragus 


(2843) 


UDN-2983A 


Spraguo 


(2843) 


UDN-2984A 


Spraguo 


(2843) 


UDS-2981H 


t Sprague 




UDS-2982H 


t Sprague 




UDS-2983H 


t Sprague 




UDS-2984H 


t Sprague 




Eight High Current, High Voltage NPN Darlington 




Amplifiers, Open Collector, to 50 V, 500 mA 




ULN-2801A 


Spraguo 


(2843) 


ULN-2802A 


Spraguo 


(2843) 


ULN-Z803A 


Spraguo 


(2843) 


ULN-2804A 


Spraguo 


(2843) 


ULN-2805A 


Spraguo 


(2843) 


ULS-2801H 


t Sprague 




ULS-2802H 


t Sprague 




ULS-2803H 


t Sprague 




ULS-2804H 


t Sprague 




ULS-2805H 


t Sprague 





70 



ULN-2811A 


Spragua 


(2843) 


ULN-2812A 


Spragua 


(2843) 


ULN-2813A 


Spragus 


(2843) 


ULN-2814A 


Spraguo 


(2843) 


ULN-2815A 


Spragus 


(2843) 


ULS-2811A 


Sprague 




ULS-2811H 


t Sprague 




ULS-2812H 


t Sprague 




ULS-2813H 


t Sprague 




ULS-2814H 


t Sprague 




ULS-2815H 


t Sprague 




Eight High Current, High Voltage NPN Darlington 




Amplifiers, Open Collector, to 500 mA 




L601 


SGS 




L602 


SGS 




L603 


SGS 




L604 


SGS 




Eight High Current, High Voltage NPN Darlington 




Amplifiers, Open Collector, to 95 V, 500 mA 




ULN-2821A 


Spraguo 


(2843) 


ULN-2822A 


Spragua 


(2843) 


ULN-28Z3A 


Spraguo 


(2843) 


ULN-2824A 


Sprague 


(2843) 


ULN-2825A 


Spragua 


(2843) 


ULS-2821H 


t Sprague 




ULS-2822H 


t Sprague 




ULS-2823H 


t Sprague 




ULS-2824H 


t Sprague 




ULS-2825H 


t Sprague 





90 



100 



110 



120 



Eight High Current, High Voltage NPN Darlington 
Amplifiers, Open Collector, to 50 V, 600 mA 



Special Arrays 



CMOS (three p-channel and three n-channel enhancement 
MOS transistors tested for linear operation) 
CA3600 t RCA 



Diode Array (one diode quad and two isolated) 
CA3019 t RCA 



Diode Array (10 element) 
CA3141 



RCA 



Diode Array (16 element) 
DN803 



Panasonic 



SCR Array (eight SCRs with current-limiting resistors) 

UTN-2886B Spraguo (2843) 
UTH-2888A Spragus (2843) 



Thyristor/Transistor Array (SCR, programmable 
unjunction transistor, PNP/NPN transistor pair, NPN 
transistor and zener diode) 

CA3097 tRCA 



Transistor/Diode Array (three NPN transistors two zener 
diodes and one diode) 

CA3093 RCA 



130 



140 



150 



t Military Temperature Range (-55° to 125°C) 



2890 



* Typical Value 

Bold facs Inillcales additional data is provided on tiio pags noted. 
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MASTER SELECTION GUIDE 



LINEAR-Comparators 



Offset Bias 


Offset 


Response 


Max. 






Supply 








Voltage Current 


Current 


Time 


Differential 






Voltage, 








mV (25°C) (25°C) 


(25°C) 


ns 


Voltage 


Gain 


Fan Out 


V 


Device 


Source 




Line 


Comparators-Single 






0.25 1.2 mA 


80 nA 


30 




20K 




5,-16 




Rauthonn 
nayiiicuii 




















RM4805A 


t Raytheon 






1200 nA 


80 nA 


35 * 




8000 




5 to + 18 


rimp.n'iA 


t PMI 




















l^ivir UJu 


PMI 






0.5 * 0.25 nA 


0.1 nA 




30 


200K * 


5 


5, to ± 15 


TL111 


tTI 






0.6 1.8 ;iA 


150 nA 


30 




20K 




5,-16 


RC4805 


Raytheon 




















ni¥i*touj 


1 nayiiicuii 






1800 nA 


150 nA 


35 * 




7000 




5 to ±18 


CMP-05B 


t PMI 




















CMP-05F 


PMI 






0.7 0.1 mA 


40 nA 


200 




200K 


5 


5 


LF2111 


t National 




10 


0.8 50 nA 


3 nA 


270 




200K 




5 to ± 18 


CMP-02 


t PMI 




















CMP-02B 


PMI 




















CMP-02E 


PMI 






600 nA 


25 nA 


180 


■\-\ 


200K 




5 to ± 18 


CMP-01 


t PMI 




















CMP-01B 


PMI 




















CMP-01E 


PMI 






1.0 6.0 mA 


1.5 mA 


45 


15 


— 




±15,5 


HA-4950 


t Harris 






2.0 10 mA 


ImA 


6.5 


6 






-5.2,6 


685L 


AMD 




















685M 


t AMD 










12 


6 




5 


-6,5 


686M 


tAMD 




20 


15 mA 


3mA 


80 


5 


12.5K 




-6,12 


TL810M 


tTI 






20 mA 


3mA 


40 


5 


40K* 


10 


-3 to -12,12 


LM106 


t National 


(3317) 


















LM206 


National 


(3317) 








40* 


5 


1250 


1 


-6,12 


mA710M 


t Falrchild 




















MC1710 


t Motorola 




















LM710 


t National 


(3317) 


















SG710 


t Silicon G 




















mA710M 


tTI 


















> 


SFC2710 


t Thcmson-CSF 




45 mA 


3M 


40 


^ 5 


40K 


10 


-3 to -12,12 


LM106 


tTI 




30 
















LM206 


Tl 






2.8 100 nA 


15 nA 


270 


11 


100K 




5to ±18 


CMP-02C 


PMI 






900 nA 


80 nA 


180 


11 


200K 




5 to ± 18 


CMP-01C 


PMI 






3.0 5 mA 


2 mA * 


20 


5 


3K * 


2 




LM161 


t National 


(3317) 


















LM261 


National - 


. (3317) 




10 mA 


ImA 


12 


6 






-6,5 


686C 


AMD 






50 nA 


10 nA 


200 


10 


35K 




±5 to +18 


mA734M 


t Fairchild 






100 nA 


10 nA 


165 * 


30 


200K * 


5 


J, U lU X IJ 


LM111 


tTI 












ou 




D 


3, U 10 ± 10 


Ann 1 
Auin 


t AD 




















Anon 


AD 




40 
















/iAIIIM 


t Fairchild 




















LM111 


t Intersil 




















LM111 


t Motorola 




















LM211 


Motorola 




















LM111 


t National 


(3317) 


















LM211 


National 


(3317) 


















LM111 


t Raytheon 




















CA111 


tRCA 




















CA211 


RCA 




















LM111 


t Signetics 




50 
















LM211 


Signetics 




















SG111 


t Silicon G 




















SG211 


Silicon G 




















SFC2111 


t Thomson-CSF 


















SFC2211 


Thomson-CSF 








250 


30 


200K* 


5 


5, to ± 15 


LM111 


tAMD 




















LM211 


AMD 








20 nA 


250 * 


15 


15K 




5-15, ±5- ±15 


ICL8001M 


t Intersil 






3.5 20 mA 


5mA 


80 


5 


10K 




-6,12 


TL810C 


Tl 







t Military Temperature Range ( - 55° to 125°C) * Typical Value 

Bold face Indicates additional data Is provided on the page noted. 
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IC MASTER 



LINEAR-Comparators (Cont'd) 



Offset Bias 


Offset 


Response 


Max. 






Supply 








Voltage Current 


Current 


Time 


Differential 






Voltage, 








mV(25°C) (25°C) 


(25°C) 


ns 


Voltage 


Gain 


Fan Out 


V 


Device 


Source 




Line 


Comparators-Single 


(Cont'd) 




4.0 Ink 


0.5 mA 


26 


5 


5K* 




5,(-6,5-±10) 


SE527 


t Signetics 








3;iA 


22 


5 


5K* 




5,(-6, 5- ±10) 


SE529 


t Signetics 






25 pA 


50 pA 


200 




200K 


2 


36* 


LF111 


tNttlonil 






















(3310.3317) 


















LFZ11 


Nitlonil 






















(3310.3317) 




50 pA 


25 pA 


200* 


30 


200K * 


5 


5, to ± 15 


LF111 


t AMD 




















LF211 


AMD 






5.0 6.0 mA 


1.5 Ilk 


55 


15 






±15,5 


HA-4955 


Harris 






10 mA 


2iik 


20 


5 


3K* 


2 


(-6, 5 to ±15) 


LM361 


Nitlonil 


(3317) 






5nA 


2.2 


5 


- 


- 


5-5.2 


AD9685 


AD 


(3157) 








2.7 


5 


- 


- 


5,-5.2 


AD9687 


AD 


(3157) 


10 


20 mA 


3mA 


14* 


5 


3K* 


4 


±5 


LM160 


t Nitlonil 


(3317) 


















LM260 


Nitlonil 


(3317) 


















LM360 


Nitlonil 


(3317) 




25 fiA 


5mA 


40 


5 


40K * 


10 


-3 to -12,12 


LM306 


Nitlonil 


(3317) 








40 * 


5 


1000 


•J 


— 6 12 


i.A7inr 

lint lUu 


Faircttild 




















MO 1 / lUU 


Motorola 




















LM710C 


Nitlonil 


(3317) 


















f»PC71 


NEC-Electron 


















SG710C 


Silicon G 






40 lik 


5mA 


28 * 


5 


40K 


10 


-3 to -12,12 


LM306 


Tl 




20 


75 Ilk 


10 Ilk 


40 * 


5 


750 




— 6,12 


TL710M 


tTI 






150 nA 


25 nA 


200 * 


10 


25 K 


2 


±5 to ±15 


>iA734C 


Fairchild 










1300 * 


36 


200K * 




2 to 36 


TL331M 


tTI 








50 nA 


1300* 


36 


200K* 




2 to 36 


TL331C 


Ti 






200 nA 




50000 


32 


200K* 




2 


MK404 


Analog Sys 






250 nA 


50 nA 


250 * 


15 


15K 




5-15, ± 5- ±15 


ICL8001C 


Intersil 






6.0 2 iik 


0.75 Ilk 


26 


5 


5K * 




5,(— 6,5-± 10) 


NE527 


Signetics 






20 fiA 


5 Ilk 


22 


5 


5K * 




3,( — O,0-± lU) 


NE529 


Signetics 






60 mA 


7.5 Ilk 


25* 


5 


5K* 


2 


±4.5 to ±6.5 


mA760C 


Fairchiid 




















mA760M 


t Faircliild 




30 


250 nA 


100 nA 


250 


10 


15K 




±6to±18 


AD351J 


AD 




















AD351K 


AD 




















AD351S 


t AD 






7.5 100 mA 


15 M 


40* 


5 


700 




-6,12 


TL710C 


Tl 






250 nA 


50 nA 


200* 


30 


200K* 


5 


5,0to ±15 


AD311 


AD 




















J.A311C 


Fairchild 




















LM311 


Intersil 




















LM311 


Motorola 




















LM311 


Nitlonil 


(3317) 


















mPC271 


NEC-Electron 


40 
















mPC311 


NEC-Electron 


















LM311 


Raytheon 




















CA311 


RCA 




















LM311 


Signetics 




















SG311 


Silicon G 




















TL311M 


tTI 


(3426) 


















SFC2311 


Thomson-CSF 




250 pA 


50 pA 


165* 


30 


200K* 


5 


5, to ± 15 


LM211 


Tl 




















LM311 


Tl 










250 


30 


200K* 


5 


5, to ± 15 


LM311 


AMD 




50 




100 pA 




30 


200K* 


5 


5,0to ±15 


TL311A 


Tl 


(3426) 




10 250 pA 


100 pA 




30 


200K* 


5 


5,0 to ±15 


TL311 


Tl 


(3426) 




10.0 75 pA 


150 pA 


200 




200K 


2 


36* 


LF311 


Nitlonil 






















(3310.3317) 




150 pA 


75 pA 


200* 


30 


200K* 


5 


5, to ± 15 


LF311 


AMD 






20 500 nA 


100 nA 


1300* 


Vcc 


2K 


2 


2 to 28 


LM3302 


Tl 






20.0 50 /lA 




5 


15 


60 dB 




5 


9050 


OEI 


(3347) 




30.0 50 >iA 


20 mA 


55 


5 


100 


6 


5 


9915 


DEI 


(3347) 




Comparators-Dual 






2.0 10 mA 


^llk 


8 


6 






-5.2,5 


687AM 


tAMD 










10 


6 






-5.2,5 


687M 


t AMD 






















(Continued) 





t Military Temperature Range (-55° to 125°C) 

2892 



* Typical Value 

Bold fice indlcites iddltlonil diti Is provldod on tho pigs notod. 



IC MASTER 1983 



MASTER SELECTION GUIDE 



LINEAR-Comparators (Cont'd) 



Offset Bias 


Offset 


Response 


Max. 






Supply 








Voltage Current 


Current 


Time 


Differential 






Voltage, 








mV(25°C) (25°C) 


(25°C) 


ns 


Voltage 


Gain 


Fan Out 


V 


Device 


Source 




Line 


Comparators-Dual 


(Cont'd) 




2.0 


















(Cont'd) 




15 mA 


3mA 


80 


5 


12.5K 




-6,12 


TL514M 


tTI 




















Tl fi9nu 

1 Lu^UIVl 


+ Tl 

T " 






20 Ilk 


3 ^A 


30 * 


5 


1250 


1 


— 6,12 


LM1514 


7 nlliOnSI 


(3317) 








40 * 


5 


1250 




— 6,12 


MC1514 


t Motorola 






100 nA 


25 nA 


1300* 


36 


50K 




2 to 36 


mA193A 


t Falrchild 




















LM193A 


t National 


(3317) 


















LM193A 


t Signetlcs 








250 nA 


50 nA 


1300* 


50K 




2 to 36 


;jA293A 


Falrchild 




















mA393A 


Falrchild 






250 nA 


50 nA 


1300 * 


36 


50K 




2 to 36 


LM2g3A 


National 


(3317) 


10 
















LM393A 


National 


(3317) 




3.0 10 ^A 


ImA 


8 


6 






-5.2,5 


687AL 


AMD 










10 


6 






-5.2,5 


687L 


AMD 






45 mA 


7mA 


40 


5 


40K* 


10 


-3 to -12, 12 


TL506M 


tTI 






100 nA 


10 nA 


200 * 


30 


200K * 


5 


5, to ± 15 


LH211 


AMD 




















LH2111 


t AMD 




















LH2211 


AMD 




















LH2111 


t Intersil 




















LH2111 


t National 


(3317) 


















LH2211 


National 


(3317) 


20 
















LH2111 


Raytheon 










250 , 


30 


200K* 




5, to ± 15 


1500L 


AMD 




















1500M 


t AMD 






3.5 20 mA 


3mA 


80 


5 


12.5K 




-6, 12 


TL811M 


tTI 








5mA 


80 


5 


10K 




-6, 12 


TL514C 


Tl 




















TL820C 


Tl 






75 mA 


10 mA 


40* 


5 


700 


1 


-6, 12 


MC1711 


t Motorola 














750 


1 


-6,12 


mA711M 


t Falrchild 




















LM711 


t National 


(3317) 








60 


5 


750 


1 


-6, 12 


SG711 


Silicon 6 




30 


4.0 0.5 mA 


75 nA 


80 


— 


40K 


2 


±15 


LM119 


t National 






500 nA 


75 nA 


80* 


5 


10K 


2 


5, to ± 15 


LM119 


tAMD 












■ 








LM219 


AMD 




















LM119 


t National 


(3317) 


















LM219 


National 


(3317) 


















LM119 


t Signetlcs 




















LM219 


Signetlcs 






5.0 5 mA * 


1 mA 


2.7* 


30 






-5.2,5 


SP9685 


Plessey 




















SP9687 


Piessey 






25 mA 


5mA 


30* 


5 


1000 


1 


-6,12 


LM1414 


National 


(3317) 


40 






40* 


5 


1000 




-6,12 


MC1414 


Motorola 






30 mA 


5mA 


33 * 


5 


10K 




-6,12 


TL811C 


Tl 






100 nA 


25 nA 


1300 * 


36 


50K 




2 to 36 


;jA193 


t Falrchild 




















LM193 


t National 


(3317) 


















LM193 


t Signetlcs 




















LM193 


tTI 






100 mA 


15*iA 


40* 


5 


700 


1 


-6,12 


mA711C 


Falrchild 




















MO 1/ no 


Motorola 




















LM711C 


National 


(3317) 


















SG711C 


Silicon G 




50 
















mA711C 


Tl 




















SFC2711 


Thomson-CSF 




250 nA 


50 nA 


1300 * 


36 


50lf 




2 to 36 


MA293 


Falrchild 




















><A393 


Falrchild 




















LM293 


National 


(3317) 


















LM393 


National 


(3317) 


















LM293 


Signetlcs 




















LM393A 


Signetlcs 




















LM293 


Tl 




















LM393 


Tl 




60 










200K* 


2 


2 to 36/±1-±18 


mPC393 


NEC-Electron 




600 nA 


150 nA 


5000 


30 






4.5 to 20 


mPC379 


NEC-Electron 




6.0 30 pA 


15 pA 


200* 


36 


50K 


1 


4 to 44 


CA3290B 


RCA 






6.5 40 pA 


7.5 pA 


28* 


5 


40K* 


10 


-3 to -12, 12 


TL506C 


Tl 







t Military Temperature Range ( - 55° to 125°C) * Typical Value 

Bold face Indlcatos additional data Is provided on the pags noted. 



IC MASTER 1983 2893 



IC MASTER 



LINEAR-Comparators (Cont'd) 



Offset Bias 


Offset 


Response 


Max. 






Supply 








Voltage Current 


Current 


Time 


Differential 






Voltage, 








mV(25°C) (25°C) 


(25°C) 


ns 


Voltage 


Gain 


Fan Out 


V 


Device 


Source 




Line 


Comparators-Dual 


(Cont'd) 




7.0 250 nA 


50 nA 


1500 * 


36 


25K 




2 to 36 


fiA2903 


Fairchild 




















LMZ903 


National 


(3317) 


















LM2903 


Signetics 






















Tl 






7.5 20 ixA 


bnA 


18 


6 


5K * 


10 


±5 


NE521 


Signetics 




















SE521 


t Signetics 










25 


6 


5K* 


10 


±5 


NE522 


Signetics 




















SE522 


t Signetics 






250 nA 


50 nA 


200* 


30 


200K* 


5 


5, to ± 15 


LH2311 


AMD 




















LH2311 


Intersil 




10 
















LH2311 


National 










250 


30 


200K 




5, to ± 15 


1500C 


AMD 






8.0 1 mA 


0.2 nA 


80 * 


5 


8K 


2 


5, to ± 15 


LM319 


AMD 




















LM3ig 


National 


(3317) 


















mPC319 


NEC-Electron 


















LM319 


Signetics 






250 nA 


25 nA 


600 * 


40 




1 


4.5 to 40 


MC3324A 


Motorola 




















MC3424A 


Motorola 




















MC3524A 


Motorola 






10 . 40 pA 


25 pA 


200 * 


36 


50K 


2 


4 to 36 


CA3290A 


RCA 




20 


100 nA 


25 nA 


300* 


38 




1 


4.5 to 40 


MC3524 


t Motorola 






250 nA 


50 nA 


300 * 


38 




1 


4.5 to 40 


MC3324 


Motorola 




















MC3424 


Motorola 






20 50 pA 


30 pA 


200 * 


36 


25K 


2 


4 to 36 


CA3290 


RCA 






30 50 pA 


100 pA 


240 


13 


20K 


1 


±1.5 to ±7.5 


MC 14575 


Motorola 










250 


13 


20K 


1 


±1.5 to ±7.5 


MC 14575 


Motorola 






Comparators-Quad 






0.8 , 100 nA 


25 nA 


1300 


36 


50K 


2 


2-36/±1-±18 


CMP-04B 


tPMI 




















CMP-04F 


PMI 






2.0 100 nA 


25 nA 


1300* 


36 


50K 


2 


2-36/±1-±18 


LM139A 


t AMD 




















mA139A 


t Fairchild 




30 
















LM139A 


t Intersil 




















LM139A 


t Motorola 




















LMiagA 


t National 


(3317) 


















PM139A 


tPMI 




















CA139A 


tRCA 




















SG139A 


t Silicon G 




















LM13gA 


tTI 






250 nA 


50 nA 


1300 * 


36 


50K 


2 


2-36/±1-±18 


LM239A 


AMD 




















LM339A 


AMD 




















mA239A 


Fairchild 




40 
















MA339A 


Fairchild 




















LM339A 


Intersil 




















LM239A 


Motorola 




















LM339A 


Motorola 




















LMZSgA 


Natlonil 


(3317) 


















LM33gA 


National 


(3317) 


















PM239A 


PMI 




















PM339A 


PMI 




















CA23gA 


RCA 




















CA339A 


RCA 




50 
















SG23gA 


Silicon G 




















SG33gA 


Silicon G 






2.0 * 20 mA 


1/iA* 


55 


5 


1.2K* 


10 


±5 


MC3430 


Motorola 




















MC3431 


Motorola 










65 


5 


1.2K * 


10 


±5 


MC3432 


Motorola 




















MC3433 


Motorola 






2.5 5 nA 


0.5 nA 


10 ms • 


36 


25K 




2 to 36 


L161 


Slliconix 






3.0 6 mA 


1.5 ,iA 


35* 


6 


25k* 




±15,5 


HA-4920 


t Harris 






75 nA 


25 nA 


130* 


15 


400K * 




5 to ± 15 


HA-4900-2 


t Harris 






















(3284.3287) 




5.0 100 nA 


25 nA 


1300 * 


36 


200K* 


2 


2-36/±1,±18 


LM139 


tAMD 




60 
















,iA139 


t Fairchild 




















LM139 


t Intersil 






















(Continued) 





t Military Temperature Range (-55° to 125°C) 

2894 



* Typical Value 

Bold lace Indicates additional data Is provided on the page noted. 



IC MASTER 1983 



MASTER SELECTION GUIDE 



LINEAR-Comparators (Cont'd) 



Offset Bias Offset 


Response 


Max. 


Supply 






Voltage Current Current 


Time 


Differentiai 


Voltage, 






mV(25°C) (25°C) (25°C) 


ns 


Voitage Gain Fan Out 


V 


Device 


Source 


Line 


Comparators-Quad 


(Cont'd) 




n inn n a or n a " 






9 ^fi/^ 1 -1- 1fi 
















LM139 


f Motorola 












LM139 


'fHatlnnal nil 7k 












PM139 


t PMI 












1 MiQQ 
LM toU 


t Raytheon 












PA 190 


4. DOA 
T nOA 














f SiQnetics 












SG139 














LM139 


+ Tl 




150 nA 35 nA 


200 


15 400K * — 


5 to ± 15 


HA-4g02-2 


t Harris 














(3284.3287) 




250 nA 50 nA 


1300* 


15 200K * 1 


3-15 


MM54C909 


t National 


10 










MM74C909 


National 








36 200K * 2 


2-36/±1,±18 


LM239 


AMD 












LM339 


AMD 












mA239 


Fairchild 












mA339 


Fairchild 












LM339 


Intersil 












LM239 


Motorola 












LM339 


Motorola 












LM239 


National (3317) 












LM33g 


National (3317) 


20 










mPC177 


NEC-Electron 












mPC339 


NEC-Electron 












AN6912 


Panasonic 












PM239 


PMI 












PM339 


PMI 












LM239 


Raytheon 














ndyuicuil 












CA239 


RCA 












CA339 


RCA 












1 M91QA 




OU 










LrrlOOS 


SiQnetics 












SG239 


Silicon G 












SG339 


Silicon G 












LM239 


Tl 












LM339 


Tl 




5.0 (2 operational amplifiers, 2 comparators) 














500 nA 75 nA 


1300* 


36 200K* 


3-36 


MC3505 


t Motorola 




6.0 8mA 2mA 


35* 


6 25k * - 


±15,5 


HA-4925 


Harris 




7 n 0^t\ nA nA 
/.U ^OU nA OU Rn 


nnn * 
louu 


00 JUI\ £. 


C-00/ ± l-± 10 


1 uooni 
LlVi^aUl 


Motorola 












LM2901 


National 












MPC2901 


NEC-Electron 


40 










LM2901 


Raytheon 












LM2901 


Signetics 












LM2901 


Tl 




7.5 150 nA 50 nA 


130* 


15 400K* 


5 to ± 15 


HA-4905-5 


Harris 














(3284,3287) 




9.0 (2 operational amplifiers, 2 comparators) 














10 500 nA 


1300 * 


36 


3-36 


MC3405 


Motorola 




20 500 nA 3 nA * 


2000* 


Vcc 2K 1 


2 to 28 


MC3302 


Motorola 












RV3302 


Raytheon 












MC3302 


Signetics 












SG3302 


Silicon G 




100 nA 


1300* 


Vcc . 2K 2 


5 to ± 15 


LM3302 


National 


50 


30 (2 operational amplifiers, 2 comparators) 














50 pA 100 pA 


250 


13 20K 1 


±1.5 to ±7.5 


MG14574 


Motorola 




Comparators-Hex 






5 100 nA 25 nA 


1300 


±36 200K 4 


2-36/±1-±18 


TL336C 


Ti 




250 nA 25 nA 


1300 


±36 200K 4 


3-36/±1-±18 


TL336M 


tTI 




t Military Temperature Range (-55° to 125°C) 




* Typical Value 












Bold lace Indicates additional data Is provided on the page noted. 









® 10 MASTER 1983 2895 



IC MASTER 



LINEAR-Con^umer Circuits 



Audio Circuits 


Amplifier and Preamplifier, Low Power 




TCA210 


SignetiCs 




Amfjlifier, Headphone 






LA4170 


Sanyo 




LA4175 


Sanyo 




LA4177 


Sanyo 




Amplifier, Hearing Aid 






CS263 


Cherry 




TCA1003 


ITT 




TCA1004 


ITT 




MPS5603 


Micro Pwr 




MPS5004 


Micro Pwr 




MPS5053 


Micro Pwr 




mPC12 


NEC-Electron 


OIVI200 


Panasonic 




0M200 


Signetics 




Amplifier, Low Power 






TBA915 


Signetics 




Amplifier, with A6C, for Recorders 






HA1319 


Hitachi 




HA1361 


Hitachi 




TDA2054 


Signetics 




TDA7137 


Toshiba 




TDA7137-ST 


Toshiba 




Attenuator, Digital 






AD7115K 


AD 


(3163) 


Attenuator, Digital (logarithmic D/A converter) 




AD7111K 


AD 


(3166) 


AD7111L 


AD 


(3166) 


AD7111T 


t AD 


(3166) 


AD7111U 


t AD 


(3166) 


AD7118T 


t AD 


(3166) 


AD7118U 


t AD 


(3166) 


Attenuator, Digital (with loudness compensation switch), 


to 88.5 dB Attenuation in 1.5 dB Steps 




AD7110K 


AD 


(3166) 


AD7118K 


AD 


(3166) 


AD7118L 


AD 


(3166) 


Attenuator, Dual 






LA2600 


Sanyo 




LC7500 


Sanyo 




Audio Noise Reduction, Compander. See Linear- 




Telecommunications Circuits 






Controls (loudness, treble, bass) 






TDA4290 


Siemens 




Controls, Stereo, DC Operated 






LM1035 


National 


(3326) 


TCA730A 


Signetics 




•TCA740A 


Signetics 




TDA1074 


Signetics 




TDA1524 


Signetics 




Digital Compact Disc . 






SAA7000 


Signetics 




SAA7010 


Signetics 




SAA7020 


Signetics 




Digital Noise Source 






MM5437 


National 




Equalizer, Switchable 






TDA2000 


Siemens 




Muting Circuit (switching noise suppressor) 




TA7324 


Toshiba 




Noise reduction, DNR 






LM832 


National 




Noise Reduction, Dolby ' 






HA11226 


Hitachi 




LM1111 


National 






(3326,3328) 


LM1121A 


National 


(3326) 


LM1121B 


National 


(3326) 




(Continued) 



Noise Reduction, Dolby 







(Cont'd) 


LM1121C 


National 


(3326) 


LM1131A 


National 


(3326) 


LM1131B 


National 


(3326) 


LM1131C 


National 


(3326) 


LM1894 


National 


'(3326) 


NE545B 


Signetics 




NE645 


Signetics 




NE646 


Signetics 




NE648 


Signetics 




NE649 


Signetics 




NE650 


Signetics 





20 



30 



40 



Pop Noise Canceller 




AN6135 


Panasonic 


Power Amplifier Controller 




AN7071 


Panasonic 


Power Amplifier Driver 




lULoUbol/ 


Intersil 


IOLBOdoM 


t Intersil 


MC3221 


Motorola 


MC3320 


Motorola 




Motorola 


LM391 


National 




[iiCO.OOCO) 


AM7n7n 


Panasonic 


NE540 


Signetics 


SE540 


Signetics 


Power Amplifier Driver, Dual 




STK3042 


Sanyo 


STK3062 


Sanyo 


STK3082 


Sanyo 


Power Amplifier, Single, <5 Watts 




CA3094 


tRCA 


TBA641 


Fairchild 


TBA820 


Fairchild 


HA1325 


Hitachi 


HA 1329 


Hitachi 


MC1306 


Motorola 


MC1384 


Motorola 


MC1454 


Motorola 


MC1554 


t Motorola 


MC3360 


Motorola 


LM1879 


National 


LM2001 


National 


LM2895 


National (3326) 


LM380 


National (3326) 


LM386 


National 




(3326.3328) 


LM388 


National 




(3326,3328) 


LM389 


National 


LM390 


Nitlonil 




(3326.3328) 


MPC1025 


NEC-Electron 


mPC41 


NEC-Electron 


AN 124 


Panasonic 


AN214 


Panasonic 


AN252 


Panasonic 


AN374 


Panasonic 


AN7110 


Panasonic 


AN7114 


Panasonic 


AN7115 


Panasonic 


AN7120 


Panasonic 


AN7130 


Panasonic 


CA3020 


tRCA 


LA4100 


Sanyo 


LA4101 


Sanyo 


LA4102 


Sanyo 


LA4110 


Sanyo 


LA4112 


Sanyo 


LA4126 


Sanyo 


LA4137 


Sanyo 




(Continued) 



Power Amplifier, Single, <5 Watts 



(Cont'd) 



50 



60 



LA4138 


Sanyo 


LA4180 


Sanyo 


LA4182 


Sanyo 


LA4200 


Sanyo 


LA4201 


Sanyo 


LA4220 


Sanyo 


LA4430 


Sanyo 


TBA820 


SGS 


TBA820M 


SGS 


TCA830S 


SGS 


TDA1012 


Signetics 


TDA1013 


Signetics 


ULN-2280B 


Sprague 


ULN-2283B 


Sprague 


ULN-3705M 


Sprague 


TCA830 


Telefunken 


U410 


Telefunken 


U411 


Telefunken 


LM388 


Tl 


SN 16923 


Tl 


SN76000 


Tl 


SN76002 


Tl 


SN76011 


Tl 


SN76021 


Tl 


SN76024 


Tl 


TA7140 


Toshiba 


TA7207 


Toshiba 


TA7208 


Toshiba 



Power Amplifier, Single, > 10 Watts 



80 



100 



110 



nM332 


Fairchild 


HA1388 


Hitachi 


HA1392 


Hitachi 


LM1875 


National (3330) 


CA2004 


RCA 


S1 1020 


Sanken 


S1 1030 


Sanken 


S1 1050 


Sanken 


LA4460 


Sanyo 


LA4461 


Sanyo 


STK0030 


Sanyo 


STK0040 


Sanyo 


STK0050 


Sanyo 


STK0055 


Sanyo 


STK0059 


Sanyo 


STK0060 


Sanyo 


STK0070 


Sanyo 


STK0080 


Sanyo 


STK0150 


Sanyo 


STK050 


Sanyo 


STK058 


Sanyo 


STK070 


Sanyo 


STK075 


Sanyo 


STK077 


Sanyo 


STK078 


Sanyo 


STK080 


Sanyo 


STK082 


Sanyo 


STK083 


Sanyo 


STK084 


Sanyo 


STK086 


Sanyo 


STK4021 


Sanyo 


STK4023 


Sanyo 


STK4025 


Sanyo 


STK4372 


Sanyo 


STK4392 


Sanyo 


TCA940 


SGS 


TDA2008 


SGS 


TDA2010 


SGS 


TDA2020 


SGS 


TDA2020D 


SGS 


TDA2030 


SGS 


TDA2040 


SGS 



(Continued) 



120 



130 



140 



150 



160 



170 



180 



t Military Temperature Range (-55° to 125°C) 



2896 



* Typical Value 

Bold faca Indlcatas additional data Is provided on the page noted. 
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MASTER SELECTION GUIDE 



LINEAR-Consumer Circuits (Cont'd) 



Function DsvicB 


Source 


Line 


Fu ction Device 
_uncmn evice 


SourC6 


Tine 


Function 


Device ' 


Source 


Line 


Audio Circuits 


(Cont'd) 




Power Amplifier, Single, 5-10 Watts 






Power Amplifier, Dual, >10 Watts 












(Cont'd) 








(Cont'd) 




Power Amplifier, Single, > 10 Watts 






TDA1010A 


. Signetics 






STK437 


Sanyo 






(Cont'd) 




TDA1011 


Signetics 






STK439 


Sanyo 




TDA2030 


Siemens 




TDA1011A 


Signetics 


70 




STK441 


Sanyo 




,TDA3000 


Siemens 




TDA1020 


Signetics 




Preamplifier 


CA3080 


RCA 




TDA1512 


Signetics 




TDA2611A 


Signetics 




CA3080A 


tRCA 




TDA1520 


Signetics 




TDA2002 


Sprague 






MA106 


Analog Sys 




TDA2030 


Telefunken 




TDA2002A 


Sprague 






ZN459 


t Ferranti 




ESM532 


Thomson-CSF 




ULN-3701Z 


Sprague 






ZN459C 


Ferranti 




TA7210 


Toshiba 




ULN-3702Z 


Sprague 






ZN459CP 


Ferranti 


140 


Power Amplifier, Single, 5-10 Watts 






ULN-3703Z 


Sprague 






ZN460 


t Ferranti 




HA1366 


Hitachi 




ULN-3784B 


Sprague 






ZN460C 


Ferranti 




HA1368 


Hitachi 




ULX-3704B 


Sprague 






ZN460CP 


Ferranti 




HA1371 


Hitachi 


10 


TBA800 


Telefunken 


80 




HA12017 


Hitachi 




HA1372 


Hitachi 




TBA810 


Telefunken 






HA 1406 


Hitachi 




HA1389 


Hitachi 




TDA2002 


Telefunken 






HA1457 


Hitachi 




TBA800 


Hitachi 




TDA2002A 


Telefunken 






LM1837 


National 




TBA810 


Hitachi 




TDA2003 


Telefunken 








(3325.3327) 




TDA2002 


Hitachi 




TDA2004 


Telefunken 






LM3080 


National 




TDA2002 


Motorola 




SN76005 


Tl 






LM3080A 


National 




TDA2002A 


Motorola 




TA7205A 


Toshiba 






MPC1023 


NEC-Electron 


150 


LM2002 


Nitlonil (3326) 




TA7217A 


Toshiba 






MPC1024 


NEC-Electron 




LM383 


Natlonil (3326) 




TA7222A 


Toshiba 






;iPC1032 


NEC-Electron 




LM383A 


Nalional (3326) 


20 


TA7238 


Toshiba 


90 




mPC566 


NEC-Electron 




LM384 


Natlonil 




Power Amplifier, Dual, <5 Watts 








mPC573 


NEC-Electron 






(3326.3328) 




HA1374 


Hitachi 






,iPC592 


NEC-Electron 




TDA2002 


National 




LM1877 


National 






AN 127 


Panasonic 




TDA2002A 


National 






(3326.3328) 






AN360 


Panasonic 




MPC1020 


NEC-Electron 




LM1895 


National (3326) 






AN370 


Panasonic 




MPC1155 


NEC-Electron 




LMisge 


National 






SL561 


Plessey 




MPC1156 


NEC-Electron 






(3326.3328) 






SL561B 


Plessey 


160 


mPC571 


NEC-Electron 




LM2877 


National 






SL561C 


Plessey 




mPC578 


NEC-Electron 






(3326.3328) 






LA3110 


Sanyo 




AN272 


Panasonic 




LM2896 


National 






LA3120 


Sanyo 




AN315 


Panasonic 


30 




(3326.3328) 






LA3130 


Sanyo 




AN7150 


Panasonic 




LM377 


National 






LA3150 


Sanyo 




AN7151 


Panasonic 




LM378 


National (3326) 






LA3170 


Sanyo 




AN7152 


Panasonic 




AN313 


Panasonic 






TDA2310 


SGS 




AN7154 


Panasonic 




. AN7145L 


Panasonic 


100 




TDA3410 


SGS 




AN7155 


Panasonic 




AN7146M 


Panasonic 






TDA3420 


SGS 




CA2002 


RCA 




LA4120 


Sanyo 






TAA263 


Signetics 


170 


CA3131 


RCA 




LA4125 


Sanyo 






TAA310A 


Signetics 




CA3132 


RCA 




LA4125T 


Sanyo 






TA7063 


Toshiba 




CA810 


RCA 




ULX-3783M 


Sprague 






TA7120 


Toshiba 




CA810A 


RCA 


40 


, TA7203 


Toshiba 






TA7122A 


Toshiba 




CAS 10AM 


RCA 




TA7214 


Toshiba 






TA7122B 


Toshiba 




CA810M 


RCA 




TA7215 


Toshiba 






TA7129 


Toshiba 




SI1010 


Sanken 




Power Amplifier, Dual, 5-10 Watts 








TA7129A 


Toshiba 




LA4140 


Sanyo 




HA1377 


Hitachi 






TA7136A 


Toshiba 




LA4230 


Sanyo 




LM2878 


National (3326) 


110 




TA7322 


Toshiba 




LA4250 


Sanyo 




LM2879 


National 




Preamplifier for IR Remote Control 






LA4420 


Sanyo 




LM379 


National (3326) 






TDA2320 


SGS 


180 


LA4422 


Sanyo 




AN7145M 


Panasonic 




Preamolifier. Dual 






LA4440 


Sanyo 




AN7156 


Panasonic 






XR4739 


Exar 




STK4017 


Sanyo 


50 


STK433 


Sanyo 






XR4739M 


t Exar 




STK4019 


Sanyo 




STK435 


Sanyo 






UA739 


Fairchild 




STK4332 


Sanyo 




STK443 


Sanyo 






mA739 


Fairchild 




STK4352 


Sanyo 




STK457 


Sanyo 






mA749 


t Fairchild 




STK4362 


Sanyo 




STK459 


Sanyo 






HA12012 


Hitachi ^■ 




L149 


SGS 




STK463 


Sanyo 


120 




HA1452W 


Hitachi 




TBA800 


SGS 




sfK465 


Sanyo 






LM1301 


National 




TBA810 


SGS 




TDA2004 


SGS 






LIM1303 


National (3325) 




TCA940E 


SGS 




TDA2005 


SGS 






LM1897 


National 




TDA1905 


SGS 




TDA1510 


Signetics 








(3325.3327) 


190 


TDA1908 


SGS 


60 


TDA1515 


Signetics 






LHI381 


National 




TDA1910 


SGS 




ULX-3777W 


Sprague 








(3325.3328) 




TDA2002 


SGS 




TDA2005 


Telefunken 






LM382 


National 




TDA2002A 


SGS 




TA7227 


Toshiba 








(3325.3327) 




TDA2003 


SGS 




Power Amplifier, Dual, >10 Watts 








LM387 


National 




TDA2006 


SGS 




AN7145H 


Panasonic 








(3325.3327) 




TDA1037 


Siemens 




AN7146H 


Panasonic 


130 




AN264 


Panasonic 




TDA2003 


Siemens 




AN7156N 


Panasonic 






AN7311 


Panasonic 






(Continued) 






(Continued) 








(Continued) 





t Military Temperature Range ( - 55° to 125°C) * Typical Value 

Bold face Indlcatas additional data is provided on llio pagi notod. 
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IC MASTER 



LINEAR-Consumer Circuits (Cont'd) 



Audio Circuits 


(Cont'd) 


Preamplifier, Dual 






(Cont'd) 


LA3115, 


Sanyo 


LA3122 


Sanyo 


LA3133 


Sanyo 


LA3155 


Sanyo 


LA3160 


Sanyo 


LA3161 


Sanyo 


TDA2320A 


SGS 


LM381A 


Signetics 


LM387 


Signetics 


NE542 


SIgnalics (3393) 


TDA1522 


Signetics 


III N.99'11A 


0(JI ay UC 


<;N7fiiin 

Olif Q lOU 


Jl 


Oil/ D 10 1 


Jl 




Tl 
1 1 


TA7312 


Toshiba 


TA7325 


Toshiba 


TATCQi; 


Toshiba 


Preamplifier, Quad 




XR4212 


Exar 


Signal Delay MN3001 


Panasonic 


l\/IN3010 


Panasonic 


MN3204 


Panasonic 


MN3207 


Panasonic 


TDA1096 


Signetics 


TDA2104 


Signetics 


TDA2105 


Signetics 


TDA2107 


Signetics 


TDA2108 


Signetics 


Sound Generator 




AY3-8910 


Gl 


AY3-8912 


Gl 


Sound Generator Controller for Microprocessor-Based 


Systems SN76489 


Tl 


SN76489A 


Tl 


SN76493 


Tl 


SN76494 


Tl 


SN76495 


Tl 


Sound Generator w/Audio Amp 




SN76487 


Tl 


SN76488 


Tl 


Automotive Circuits 


Clock PCF1171 


Signetics 


PCF1172 


Signetics . 


Clock with Vacuum Fluorescent Display Drivers 


S4003 


AMI 


SCL5233 


SSS 


Ignition Circuit MC3333 


Motorola 


Lamp Monitor ULN-2401A 


Sprague 


Low Coolant Detector 




ULN-242gA 


Sprague 


Speed Control Processor 




MC14460 


Motorola 


Speedometer and Mileage Indicator 




SAY115 


ITT 


Traffic Information Broadcast Decoders 


UAA1009 


ITT 


S0280 


Siemens 


, S0281 


Siemens 


S551 


Siemens 


S552 


Siemens 


Voltage Regulator 




TCA700 


ITT 


MC3325 


Motorola 



Calculator Circuits 



Calculator 



20 



mPD1201 

mPD1801 

mPD276 

mPD277 

kPD278 

mPD284 

mPD286 

mPD299 

mPD940 

mPD941 

mPD943 

mPD946 

mPD947 

mPD950 

mPD951 

fiPD952 

MN5530 

MN5540 

MN5550 

MN5556 

MN5701 

MN5710 

MN5750 

MN5752 

TMS1018 



Calculator, Printing 



30 



Camera Circuits 



Exposure Control 



40 



Strobe Light Controller 
CS139 



NEC-Electron 

NEC-Electron 

NEC-Electron 

NEC-Electron 

NEC-Electron 

NEC-Electron 

NEC-Electron 

NEC-Electron 

NEC-Electron 

NEC-Electron 

NEC-Electron 

NEC-Electron 

NEC-Electron 

NEC-Electron 

NEC-Electron 

NEC-Electron 

Panasonic 

Panasonic 

Panasonic 

Panasonic 

Panasonic 

Panasonic 

Panasonic 

Panasonic 

Tl ' (1559) 



HD38510 


Hitachi 


HD38513 


Hitachi 


HD38546 


Hitachi 


HD38550 


Hitachi 


HD38560 


Hitachi 


HD38570 


Hitachi 


HD38580 


Hitachi 


HD38585 


Hitachi 



CS100 


Cherry 


CS102 


Cherry 


CS122 


Cherry 


CS127 


Cherry 


CS129 


Cherry 


CS130 


Cherry 


CS131 


Cherry 


CS132 


Cherry 


CS137 


Cherry 


CS460 


Cherry 


CS461 


Cherry 


CS462 


Cherry . 


CS463 


Cherry 


CS464 


Cherry 


CS470 


Cherry 


CS480 


Cherry 


CS481 


Cherry 


CS482 


Cherry 


CS483 


Cherry 


CS484 


Cherry 


CS485 


Cherry 


CS486 


Cherry 


CS487 


Cherry 


CS488 


Cherry 


CS489 


Cherry 


CS580 


Cherry 


^:PC558 


NEC-Electron 


*iPC589 


NEC-Electron 


S0258A 


Siemens 


S0289 


Siemens 



Cherry 



CB Radio Circuits 



AF Processing Circuit 

AN6140 



Panasonic 



Channel Selector/Display Driver 

FCB8010 Fairchild 

MN6080 Panasonic 

LC7181 Sanyo 

LC7184 Sanyo 

LC7191 Sanyo 



Programmer, for PLL 

MP7156 
LC7120 



Micro Pwr 
Sanyo 



Synthesizer Set, 40 Channel, BCD Channel Setting 
MP7139 Micro Pwr 

MP7149 Micro Pwr 

MP7189 Micro Pwr 



70 



Synthesizer Set, 40 Channel, Binary Channel Setting 
SP8923 Plessey 



Synthesizer Set, 40 Channel, BCD Channel Setting 
SP8921 Plessey 
SP8923 Plessey 
LC7131 Sanyo 
LC7135 Sanyo 



Synthesizer Set, 40 Channel, Binary Channel Setting 
SP8922 Plessey 



80 



Transceiver Receiver 

TMS1022 



Clock/Watch Circuits 



90 



100 



110 



HD38980 


Hitachi 




HD38991C 


Hitachi 




HD43115 


Hitachi 




HD43890 


Hitachi 




ICM1115 


Intersil 




ICM1115A 


Intersil 




ICM1115B 


Intersil 




ICM7038A 


Intersil 




ICM7D38B 


Intersil 




ICM7049A 


Intersil 




ICM7050 


Intersil 




MM53108 


National 




MM5316 


Nitlonil 


(3327) 


MM5387 


Nitlonal 


(3327) 


MM5402 


National 


(3327) 


MM5405 


National 




MM58143 


National 


(3327) 


MM58144 


National 




,:PD5388 


NEC-Electron 


mPD832 


NEC-Electron 


mPD833 


NEC-Electron 


MSM5550 


OKI 


(3873) 


MN6052 


Panasonic 




MN6053 


Panasonic 




MN6054 


Panasonic 




MN6056 


Panasonic 




MN6075 


Panasonic 




MN6076 


Panasonic 




MN6091 


Panasonic 




MN6092 


Panasonic 




LM8360 


Sanyo 




LM8361 


Sanyo 




MB561 


Signetics 




MB562 


Signetics 




PCA1515 


Signetics 




PCA1517 


Signetics 




PCA1564 


Signetics 




PCA1566 


Signetics 




TCA1516 


Signetics 





120 



130 



140 



150 



160 



170 



t Military Temperature Range (-55° to 125°C) 



2898 



* Typical Value 

Bold lace Indicates additional data Is provided on the page noted. 



IC MASTER 1983 



MASTER SELECTION GUIDE 



LINEAR-Consumer Circuits (Cont'd) 



Device 



Source 



Clock/Watch Circuits (Cont'd) 



Alarm Clock Radio 



CK3300 


Gl 




ICM7223 


Intersil 




1CM7223A 


Intersil 




ICM7223VF 


Intersil 




MM53113 


National 




MM53124 


National 




MM5455 ■ 


National 




MM5456 


National 


(3327) 


MM5457 


National 


(3327) 


MM5462 


National 




MM5463 


National 




MMS464 


National 


(3327) 


MM5465 


National 




MM5466 


National 


(735) 


MSM5523 


OKI 




MSM5524 


OKI 


(3873) 


MSM5549 


OKI 




MSM5550 


OKI . 




LM8363 


Sanyo 




LM8364 


Sanyo 




Automotive Clock with LCD Display Drivers 




PCF1171 


Signetics 




PCF1172 


Signetics 




Clock Automotive, with Vacuum Fluorescent Display 


Drivers MSM5557 


OKI 


(3873) 


SCL5458 


sss 





Clock Circuits (See Also: Digital-CMOS Oscillators/ 
Dividers. Linear— Clock, Alarm Clock, Clock, Alarm Clock 
Radio. Other Linear Devices— Oscillator) 



S4003 


AMI (618) 


8640 


Epson 


8650 


Epson 


8651 


Epson 


HD44010 


Hitachi 


ICM7051A 


Intersil 


ICM7051B 


Intersil 


ICM7052 


Intersil 


SAJ300 


in 


C1200 


LSI Comp 


MM5309 


National 


MM5311 


National 


MM53110 


National 


MM5312 


National 


MM5313 


National 


MM5314 


National 


MM5315 


National 


MM5318 


National 


MM5378 


National 


mPD811 


NEC-Electron 


mPD815 


NEC-Electron 


mPD816 


NEC-Electron 


MSA750 


OKI 


MSM5509 


OKI (3873) 


MSM5528 


OKI (3873) 


MSM5529 


OKI 


MSM55S8 


OKI (3873) 


MSM5559 


OKI 


MN6052 


Panasonic 


MN6053 


Panasonic 


MN6057 


Panasonic 


MN6058 


Panasonic 


MN6059 


Panasonic 


MN6070 


Panasonic 


MN6093 


Panasonic 


MN6200 


Panasonic 


MN6250 ■ 


Panasonic 


MN6251 


Panasonic 


MN6252 


Panasonic 


CD22012 


RCA 


CD22014 


RCA 



(Continued) 



Clock Circuits (See Also: Digital-CMOS Oscillators/ 
Dividers. Linear— Clock, Alarm Clock, Clock, Alarm Clock 
Radio. Other Linear Devices— Oscillator) 

(Cont'd) 



MB512 

MB513 

SCL5233 

SCL5238 

SCL5455 

SCL5463 

SCL5474 

SCL5601 



Signetics 

Signetics 

SSS 

SSS 

SSS 

SSS 

SSS 

SSS 



Clock Circuits (See Also: Digital-CMOS Oscillators/ 
Dividers. Linear— Clock, Alarm Clock, Clock, Alarm Clock 
Radio, Other Linear Devices— Oscillator) 

ICM7045 Intersil 
WD2412 Western 



20 



30 



40 



Color Bar Generator 




MM5322 


National 


Color Control for VIR Broadcasts 




HA11409 


Hitachi 


Digital Clock, Channel and Time Display 


MM58106 


National 


Digital Tuner MM58142 


National 


Melody Circuit, for Clocks 




7910 


Epson 


7920 


Epson 


7930 


Epson 


SVM7940 


Epson 


SVM7950 


Epson 


SVM7960 


Epson 


SVM7970 


Epson 


SVM7990 


Epson 


Melody Circuit, Westminister Chime 




SVM5530 


Epson 


SVM7810 


Epson 


Stopwatch/Clock (LCD) 




ICM7045 


Intersil 


WD2412 


Western 


Stopwatch (LED) 




ICM7205 


Intersil 


ICM7215 


Intersil 


Watch, Analog (See also Digital-CMOS Oscillators/ 


Dividers) HC43850 


Hitachi 


ICM7047 


Intersil 


ICM7245 


Intersil 


mPD810 


NEC-Electron 


MB101 


Signetics 


MB105 


Signetics 


MB125 


Signetics 


MB126 


Signetics 


MB140 


Signetics 


SCL5484 


SSS 


Watch (LCD), Digital 




HC42022 


Hitachi 


HC42030 


Hitachi 


HC43032 


Hitachi 


HC43802 


Hitachi 


HC43803 


Hitachi 


ICM1424B 


Intersil 


ICM1424MB 


Intersil 


ICM1424MC 


Intersil 


ICM7210 


Intersil 


ICM7210C 


Intersil 


ICM7210M 


Intersil 


ICM7210MC 


Intersil 


ICM7220 


Intersil 


ICM7220B 


Intersil 


ICM7220M 


Intersil 


ICM7220MA 


Intersil 


ICM7220MC 


Intersil 


ICM7269 


Intersil 




(Continued) 



Watch (LCD), Digital 



(Cont'd) 



80 



90 



100 



110 



120 



ICM7270 


Intersil 


ICM7272 


Intersil 


mPD809 


NEC-Electron 


mPD819 


NEC-Electron 


mPD826 


NEC-Electron 


mPD828 


NEC-Electron 


mPD844 


NEC-Electron 


MSM5080 


OKI 


MSM5517 


OKI 


MSM5803 


OKI (3873) 


MSM5977 


OKI 


MS680 


RTC 


MS681 


RTC 


MS682 


RTC 


MS683 


RTC 


LC5621 


Sanyo 


MJ11-2 


Signetics 


MJ121 


Signetics 


MJ123 


Signetics 


PCA1122 


Signetics 


PCA1126 


Signetics 


SCL54301 


SSS 


SCL5450 


SSS 


SCL5478 


SSS 


SCL5482 


SSS 


SCL5483 


SSS 


Watch (LCD), Digital Chronograph 




ICM7220C 


Intersil 


MP7160 


Micro Pwr 


MSM5515 


OKI 


MSM5970 


OKI 


MSM5976 


OKI 


LC5613 


Sanyo 


SW-604 


Supertex 


Watch (LCD), Digital Chronograph/Alarm 


HI7000 


Holt 


MP7216 


Micro Pwr 


MSM5016 


OKI 


MSM5081 


OKI 


Watch (LCD), Digital with Alarm 




HI7020 


Holt 


ICM7220A 


Intersil 


ICM7220FA 


Intersil 


ICM7220MFA 


Intersil 


ICM7221 


Intersil 


ICM7222 ■ 


Intersil 


MP7150 


Micro Pwr 


MSM5518 


OKI 


MSMSSig 


OKI 


MSM5972 


OKI 


MJ150 


Signetics 


SCL5481 


SSS 


SCL5485 


SSS 


SCL5486 


SSS 


Watch (LCD), Digital with Alarm and Music Enable 


ICM7271 


Intersil 


ICM7273 


Intersil 


Watch (LCD), Digital with Musical Alarm 


SCL5470 


SSS 


SCL5471 


SSS 


SCL5472 


SSS 


Watch (LED), Digital 




ICM7214 


Intersil 


ICM7214A 


Intersil 


MPD824 


NEC-Electron 


>:PD829 


NEC-Electron 



t Military Temperature Range (-55° to 125°C) 
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* Typical Value 

Bold faco Indicatas additional data Is provided on the page notad. 
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IC MASTER 



LINEAR-Consumer Circuits (Cont'd) 



Organ Circuits 


Delay Circuit, See also Analog Shift Registers under 


Linear-Other Devices. 




SAD1024A 


Reticon 


SAD512 


Reticon 


TDA1022 


Signetics 


Digital Accompaniment Interface 




M109 


SGS 


Electronic Attenuator 




CA3080 


RCA 


CA3080A 


tRCA 


XR13600 


Exar 


MC3340 


Motorola 


Frequency Divider, 6-Stage 




S10129 


AMI 


810130 


AMI 


810131 


AMI 


LM3216 


Sanyo 


Frequency Divider, 6-8tage, with Gating, Five Outputs 


TDA1008 


Signetics 


Frequency Divider, 7-Stage 




MC1302 


Motorola 


M738 


SGS 


M740 


SGS 


M741 


SGS 


M747 


SGS 


SAJ410 


Siemens 


Frequency Divider, 8-Stage, with Staircase Generator 


MN6004 


Panasonic 


Frequency Generator. See also Organ, Top Octave 


Generator MN6005 


Panasonic 


Key Divider 810430 


AMI 


Monophonic Synthesizer 




M110 


SGS 


Noise Generator 




82688 


AMI 


MM5837 


National 


Rhythm Circuit 82567 


AMI 


LM8372 


Sanyo 


LM8471 ; 


Sanyo 


LM8972 


Sanyo 


M258 


~ SGS 


M259 


SGS 


M268 


SGS 


M269 


SGS 


Solo and Accompaniment 




M108 


SGS 


Tone Generator 




MQ82 


SGS 


M082AA 


SGS 


M083 


SGS 


M083AA 


SGS 


M086 


SGS 


M086AA 


SGS 


Top Octave Generator 




S50240 


AMI 


850241 


AMI 


S50242 


AMI 


850243 


AMI 


850244 


AMI 


850245 


AMI 


MK50240 


Mostek 


MK50241 


Mostek 


MK50242 


Mostek 


LIVI8071 


Sanyo 


Toy Organ SAA1900 


in 


Single Chip M208 


SGS 



Dual Voltage Controlled Amplifier 




SSM2020 


SSM 


SSM2022 


SSM 


Radio Circuits, AM 


AM/SW Tuner 5054 


Siemens 


Amplifier with Demodulator and Volume Control 


TDA1048 


Siemens 


Frequency Synthesizer 




TC9131 


Toshiba 


Mixer, IF, AGC ULN-2243A 


Sprague 


Receiver System 




HA1151 


Hitachi 


HA1197 


Hitachi 


HA 1199 


Hitachi 


HA 1199 


Motorola 


MPC1215V 


NEC-Electron 


AN259 


Panasonic 


CA3088 


tRCA 


CA3123 


t RCA 


TCA440 


Siemens 


TDA1046 


Siemens 


TCA440 


Signetics 


TDA1072 


Signetics 


TEA5550 


Signetics 


ULN-2249A 


Sprague 


ULN-3838A 


Sprague 


TDA1072 


Telefunken 


SN76635 


Tl 


TA7306 


Toshiba 


TA7615 


Toshiba 


RF, IF Detector LM3820 


National 




(3325.3327) 


RF, IF, Detector, AGC 




ZN414 


Ferranti 


RF, Mixer, IF mPC1021 


NEC-Electron 


mPC30 


NEC-Electron 


SSB Detector SL623C 


Plessey 


Stereo Decoder LM1981 


National 


Stereo Demodulator 




H83604 


Harris 


Tuner for Car Radio 




TA7402 


Toshiba 


TA7616 


Toshiba 


Tuner System LA1130 


Sanyo 


LA 1240 


Sanyo 


LA1245 


Sanyo 


Radio Circuits, AM/FIVI 


AM/FM Phase and Signal Locked Loop (PSL') Tuner 


LC7210 


Sanyo 


AM/FM PLL Synthesizer Tuner 




LC7220 


Sanyo 


LC7225 


Sanyo 


AM/FM/SW Frequency Counter 




MSM5527 


OKI 


Display Driver for Receiving Frequency Digital Display 


TD6301A 


Toshiba 


FM/SW//MW/LW Frequency Display 




LC7253 


Sanyo 


LC7257 


Sanyo 


LC7258 


Sanyo 


Frequency Counter 




MSM5525 


OKI (3873) 


Frequency Counter, Up to 130 MHz 




SDA5680 


Siemens 



Function Device 


Source 


Line 


IF Amplifier mA757 


Fairchild 


100 


LM1821 


National 




LM1868 


National (3325) 




, (jPC27 


NEC-Electron 




*iPC577 


NEC-Electron 




AN203 


Panasonic 




AN210 


Panasonic 




AN7218 


Panasonic 




AN7266 


Panasonic 




LA1201 


Sanyo 




TAA991 


Siemens 


110 


Radio Frequency Display 






MM5430 


National 




MM5431 


National 




Radio Frequency Display Driver and Clock 




HA12404 


Hitachi 




HA12405 


Hitachi 




T1400 


Toshiba 




nci/civci oyoiciii 






HA11211 


Hitachi 




HA11251 


Hitachi 




HA12402 


Hitachi 




LM1866 


National (3325) 




AN217P 


Panasonic 


120 


AN253 


Panasonic 




AN260 


Panasonic 




AN277 


Panasonic 




AN366 


Panasonic 




AN7000 


Panasonic 




SL624C 


Plessey 




LA1210 


Sanyo 




TDA1220A 


SGS 




TBA570A 


Signetics 




TDA5700 


Signetics 


130 


TDA5701 


Signetics 




TDA1083 


Sprague 




TDA1090 


Sprague 




ULN-2204A 


Sprague 




ULN-2240A 


Sprague 




ULN-2241A 


Sprague 




ULN-2242A 


Sprague 




ULX-3840A 


Sprague 




TDA1083 


Telefunken 




U416 


Telefunken 


140 


U417 


Telefunken 




U418 


Telefunken 




TA7613 


Toshiba 




TA7614 


Toshiba 




Search Tuning TDA 1580 


Signetics 




Signal Processor 






ULX-3804A 


Sprague 




Synthesizer (FM prescaler, preamplifier and reference 




oscillator) AC5945. 


Tl 




Tuner Control LC7200 


Sanyo 




LC7201 


Sanyo 




LC7203 


Sanyo 


150 


LC7207 


Sanyo 




Tuner, Radio Frequency Display and Clock 




LC7250 


Sanyo 




TV Synthesizer SAA1057 


Signetics 




Radio Circuits, FM 




Controller, for Voltage Synthesis Systems 




SDA5690 


Siemens 




Detector. See Linear-Phase Locked Loop Circuits and IF 




Amplifier/Detector below. 






Front End , AN7213 


Panasonic 




TDA 1571 


Signetics 




TDA1574 


Signetics 





20 



30 



40 



50 



60 



70 



80 



t Military Temperature Range (-55° to 125°C) 



2900 



* Typical Value 

Bold faco Indlcatas additional data is provided on Ilia paga noted. 
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MASTER SELECTION GUIDE 



LINEAR-Consumer Circuits (Cont'd) 



Function Device 


Sourc6 


Line 


Function D6vic6 


Source 


Line 


Function Device 


Source 


Line 


Radio Circuits, FM 


(Cont'd) 




IF Amplifier Detector 

TBA120U 


Signetics 




Stereo Decoder 

AN211 


(Cont'd) 

Panasonic 














Front End Timer 

TDA1094 


Telefunken 




IF Amplifier/Detector 

TBA750C 


Signetics 




AN271 
AN362 


Panasonic 
Panasonic 


120 


TA7335 


Toshiba 




TCA420A 


Signetics 
Signetics 
Sprague 




AN363 


Panasonic 




IF Amplifier HA1201 

HA1211 ' 


Hitachi 
Hitachi 




TCA770 
ULN-2111A 




CA1310A 
CA1395 


RCA 
RCA 




MC1350 


Motorola 




ULN-2136A 


Sprague 




CA3090A 


tRCA 




MC1355 


Motorola 




ULN-3889A 


Sprague 




CA3195 


RCA 




MC3310 

AN278 

AN377 

CA3002 

CA3005 

CA3006 

CA3012 

CA3028 

CA3076 

LA1111 


Motorola 

Panasonic 

Panasonic 

tRCA 

tRCA 

tRCA 

tRCA 

tRCA 

tRCA 
Sanyo 
Sanyo 


10 


TBA120 

TDA1093 

SN76642 

SN76643 

SN76669 

SN76675 

SN76689 


Telefunken 

Telefunken 

Tl 

Tl 

Tl 

Tl 

Tl 


70 


CA758 

LA3301 

LA3350 

LA3361 

LA3365 

LA3370 

LA3375 

LA3380 

LA3381 

LA3390 

TCA4500 

TCA4510 


RCA 

Sanyo 

Sanyo 

Sanyo 

Sanyo 

Sanyo 

Sanyo 

Sanyo 

Sanyo 

Siemens 

Siemens 


130 




IF Amplifier, Narrow Band 
MC3359 
ULN-3859A 


Motorola 
Sprague 






LA 1222 




IF Amplifier, PLL, Squelch, Narrow Band 






TDA4200 


Siemens 




,SL6640 


Plessey 




LM1870 


Signetics 




TBA1576 
TEA5560 


Signetics 
Signetics 
Sprague 


20 


SL6650 
SL6690 


Plessey 
Plessey 


80 


TDA1005A 
TDA1578 


Signetics 
Signetics 


140 


ULN-2243A 




IF System LA 1235 


Sanyo 




mA758 


Signetics 




SN76676 


Tl 




LA2300 


Sanyo 






^nmniiP 
oyi ay uc 




SN76678 
TA7303 


Tl 

Toshiba 
Toshiba 




Interference Absorption Circuit 
TDA1001A 
TDA1001B 


Signetics 
Signetics 




ULN-3809A 

ULN-3810A 

SN76104 " 

SN76105 

SN76110 

SN76111 


Sprague 

Sprague 

Ti 

Ti 

Ti 

Tl 




IF Amplifier/Detector 

HA11225 


Hitachi 




LED Tuning Indicator 

LB 1450 


Sanyo 






HA1137 


Hitachi 




LB 1473 


Sanyo 




SN76113 
SN76115 
SN76116 


Tl, 
Tl 
Tl 


150 


HA12411 
MC1356 


Hitachi 
Motorola 




Mixer, IF, AGC System 
LA1160 


Sanyo 




LM1865 


Nstlonil 

(ooia.ooci) 


30 


Modulator Circuit (VCO/modulator, 1.4 to 14 MHz) 
MC1376 Motorola 




TA71C7A 

TA7401A 


Toshiba 
Toshiba 




LM3011 


National 

(3325,3328) 




Noise Canceller 

HA11219 


Hitachi 


90 


TA7604A 
TA7624 


Toshiba 
Toshiba 




kmuU f u 

LMSOSg 
LM3189 


llatlnnil 

(3325,3327) 
National 

(3325.3327) 
National 

(3325,3327) 




AN101 
LA2100 


Panasonic 
Sanyo 




Stereo Multiplexer (PLL) 
TA7343 


Toshiba 






LA2101 
LA2110 


Sanyo 
Sanyo 




Tuner TUA1000 
TDA1062 


Siemens 
. Telefunken 






Prescaler (for digital tuning) 


Toshiba 




TDA1062S 


Telefunken 


160 


TBA120 


National 




TD6104 










(3325,3327) 




Receiver System with Squelch and Scan Control 




Remote Control Circuits 




MPC1004 
MPC1028 


NEC-Electron 
NEC-Electron 




MP5071 
MC3357 


Micro Pwr 
Motorola 




Remote Control, Infrared 
SAA1082 
SAA3004 


Signetics 
Signetics 




TAA661 


■Plessey 




RF/IF Amplifier CA3127 


RCA 






TBA120 
TBA750 


Plessey 
Plessey 


40 


TBA120U 
TCA770 


Signetics 
Signetics 


100 


SAA3027 
SAA3028 


Signetics 
Signetics 




CA2111A 
CA3013 


tRCA 
RCA 




Stereo Decoder XR1310 
HA11223 


Exar 
Hitachi 




RF Amplifier/Mixer 

CA3005 


tRCA 




CA3014 


tRCA 




HA 11227 


Hitachi 




CA3006 


tRCA 




CA3041 


RCA 




HA1156 


Hitachi 




CA3049 


tRCA 




CA3042 
CA3065 


RCA 
RCA 




HA1196 
MC1309 


Hitachi 

Motorola 

Motorola 

Motorola 

Motorola 

National 

(3325,3328) 
National 

(3325,3328) 
National 




Transceiver (ultrasonic) 
LM1812 


National 




CA3075 
CA3089 
CA3189 
CA3209 
CA3215 


tRCA 
t RCA 
RCA 
RCA 
RCA 


50 


MC1310 
TCA4500 
mA758A 
LM1310 

LM1800 

LM1870 


110 


Transmitter, Infrared 

MM53226 
SN76881 
SN76882 
SN76891 


National 
Tl 
Tl 
Ti 


170 


LA 1140 
LA 1150 


Sanyo 
Sanyo 






NOTE: In the following category ONLY, the dagger symbol 
in front of a company name indicates a transmitter/ 




LA1230 


Sanyo 
Sanyo 




LM4500A 


(3325.3328) 
National 




encoder. Absence of a dagger designates a receiver/ 
decoder. 




TDA1200 
S041 


SGS 

Siemens 




MPC1026 


(3325.3328) 

NEC-Electron 




Transmitter/Receiver (encoder/decoder), 2 device sets 
S2600 t AMI 




TBA120S 


Siemens 




mPC554 


NEC-Electron 




S2601 


AMI 




TDA1047 


Siemens 




mPC585 


NEC-Electron 




S2602 


tAMI 




CA3089 


Signetics 


60 


mPC587 


NEC-Electron 




S2603 


AMI 




CA3089D2 


Signetics 




AN 115 


Panasonic 




S2604 


tAMI 




TBA120S 


Signetics 






(Continued) 






(Continued) 




t Military Temperature Range ( - 


55° to 125°C) 




* Typical Value 











Bold lace indicates additional data is provided on tlie page notid. 
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LINEAR-Consumer Circuits (Cont'd) 



Remote Control Circuits (Cont'd) 



Transmitter/Receiver (encoder/decoder), 2 device sets 

■ (Cont'd) 



S2605 


AMI 
AMI 


S2742 


AMI 
Alvll 


C07y10 


4- AMI 
1 Alvll 


oZ/4f 


AMI 

AMI ■ 


S2748 


AMI 


AT0-04/U 


T fal 


hYo-04/0 


ul 




+ ITT 
Jill 


SAA1251 


ITT 


bAAlZ72 


ITT 


SAA1350 


tITT 


SAA1351 


ITT 


Ml/I44b/ 


t Motorola 


MI<144!)0 


Motorola 


NIC i4d0<;d 


Motorola 


MC 145027 


Motorola 


MC145028 


Motorola 


LM1871 


National 


LM1872 


National 


MM5425 


National 


MM58250 


t National 


MSL9362 


OKI (3873) 


MSL9363 


OKI (3873) 


MN6021 


Panasonic 


MN6025 


Panasonic 


ML920 


Plessey 


ML922 


Plessey 


ML926 


Plessey 


ML928 


Plessey 


ML929 


Plessey 


SL470 


Plessey 


SL490 


Plessey 


.SL491 


Plessey 


M1124 


t SGS 


SAB3209 


Siemens 


SAB3210 


t Siemens 


SAB3271 


Siemens 


SAB4209 


Siemens 


SDA2007 


. Siemens 


SDA2008 


t Siemens 


SDA3205 


Siemens 


SDA3206 , , 


t Siemens 


SAA5000 


tSignetics 


SAA5012 


Signetics 


SAB3021 


Signetics 


SAB3023 


Signetics 


SAB3042 


Signetics 


onr luoc 


OILJIICIIUO 


SAF1039 


Signetics 


U318 


Telefunken 


U321 


t Telefunken 


U327 


t Telefunken 


U328 


Telefunken 


SN76605 


t TI , . 


SN76606 


Tl 


SN76730 


■ Tl ■ 


SN76831 


tTI 


SN76832A 


Tl 


TC9132 


t Toshiba 


TC9133 


Toshiba 


TC9134 


Toshiba 


Transmitter/Receiver, Preamplifier 




TEA 1009 


ITT 


Speech Circuits 


Preprogrammed Vocabulary ROM 




VM61001 


Tl 


VM61002 


Tl (1563) 



VM61003 



(1563) 

(Continued) 



Preprogrammed Vocabulary ROM 










(Cont'd) 


VM61004 


Tl 


(1563) 


VM61005 


Tl 


(1563) 


VM71001 


Tl 




VM71002 


Tl 




VM71003 


Tl 


(1563) 


Speech Circuit for Electronic Telephones 




TCM1705A 


Tl 




TCM1706 


Tl 




Speech Controller/Synthesizer 






SP0200 


Gl 




Speech Evaluation Kit 






DT1051 


National 




Speech FIFO Buffer Memory and Control Logic 




SPB512 


Gl 




SPB640 


Gl 




Speech Generator 






UAA1003 


ITT 




UAA1103 


ITT 




Speech Interface Control Logic 






SPROOO 


Gl 


(1324) 


Speech Snythesis Processor 






SP0256 


Gl (1320.1324) 


DTI 000 


National 


(3338) 


TMS5100 


Tl 


(1562) 


TMS5110 


Tl 


(1562) 


TMS5200 


Tl 




TMS5220 


Tl 


(1562) 


SC-01 


Votrax 




Speech Synthesis Processor 






SVM9300 


Epson 




SP-0250 


Gl 




SP0230 


Gl 




Speech Synthesis System, Basic Numbers Kit 




DT1052 


National 




Speech Synthesis System, Standard Vocabulary Kit 


DT1050 


National 




DTI 056 


National 


(3340) 


DT1057 


National 


(3340) 


Speech Synthesizer, Linear Predictive Data Stored in ROM 


S3610 


AMI 




S3620 


AMI 


(3149) 


Synthesized-Speech ROM 






TMS6100 


Tl 


(1563) 


TMS8125 


Tl 


(1563) 


Tape Recorder Circuits, Audio 


Amplifier System 






TA7223 


Toshiba 




TA7628 


Toshiba 




Amplifier System (for cassette recorders) 




TA7628H 


Toshiba 




Amplifier, with AGC, for Recorders 






TDA2054 


SGS 




TA7137 


Toshiba 




TA7137-ST 


Toshiba 




Audio System 'HA12006 


Hitachi 




LM1818 


National 






(3325.3328) 


AN262 


Panasonic 


Automatic Cuing Circuit 






LC7510 


Sanyo 




LC7512 


Sanyo 




Automatic Leveling 






S028-2 


Siemens 




Automatic Program Search 






TC9138 


Toshiba 




TC9139 


Toshiba 





80 



100 



110 



Automatic Reverse/Eject for car stereo 




TD6304 


Toshiba 


TD6308 


Toshiba 


Broadband Compander 




U401 


Telefunken 


Controller (mode change, absence recording) 


HA12001 


Hitachi 


TC9121 


Toshiba 


Head, Microphone, Headphone, Buffer, and Record 


Amplifiers HA 12005 


Hitachi 


TA7617 


Toshiba 


IC Switch (cassette) 




TC9143 


Toshiba 


TC9144 


Toshiba 


Motor Speed Control (automatic stop, dc manual stop, 


biasing and erasing oscillator) 




TDA7770 


SGS 


Motor Speed Control, Stop, Pause, Cassette Ejection 


TDA7270 


SGS 


Power Amp, Preamp with ALC, Meter Driver 


TA7225 


Toshiba 


Power Amp, Preamp with ALC, Meter Driver, Mute Control 


TA7224 


Toshiba 


Power Amplifier (cassette) 




TA7229 


Toshiba 


Power Amplifier (minicassette) 




TA7331 


Toshiba 


Preamplifier with ALC 




LA3201 


Sanyo 


LA3210 


Sanyo 


SSM2011 


SSM 


Preamplifier with ALC (cassette) 




TDA1054M 


SGS 


Preamplifier with ALC (minicassette) 




TA7330 


Toshiba 


System (power amp, preamp with ALC, for minicassette 


recorders) TA7625 


Toshiba 


Tape Counter LM8523 


Sanyo 


Tape Deck Amplifier System 




TA7663 


Toshiba 


Tape Deck Amplifier, Dual Channel 




TA7639 


Toshiba 


Tape Deck Automatic Reverse 




AN6249 


Panasonic 


AN6250 


Panasonic 


Tape Deck Key Controller 




AN6251 


Panasonic 


Tape Recorder Circuits, Video 


Color Processing Circuit 




HA 11704 


Hitachi 


HA11705 


Hitachi 


HA11706 


Hitachi 


AN305 , 


Panasonic 


AN306 


Panasonic 


AN307 


Panasonic 


AN337 


Panasonic 


MN6061A 


Panasonic 


Dropout Compensation Circuit 




AN316 


Panasonic 


FMLImiter HA11703 


Hitachi 


AN304 


, Panasonic 


TDA2730 


Signetics 


FM Recording Signal Processor 




HA11701 


Hitachi 


AN6321 


Panasonic 


, AN6331 


Panasonic 


Head Amplifier AN6320 


Panasonic 


AN6330 


Panasonic 



120 



130 



140 



150 



t Military Temperature Range (-55° to 125°C) 



2902 



* Typical Value 

Bold lace Indicates additional data Is provided on the page noted. 
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LINEAR-Consumer Circuits (Cont'd) 



Function Device 


Source 


Line 


Function 


Device 


Source 


Line 


CATV Amplifiers (hybrid) 


(Cont'd) 




Chroma Circuits (demodulators, IF amplifiers, luminance 
control, signal processors, and various combinations) 




MHW559 


Motorola 








(Cont'd) 




MHW560 


Motorola 


60 




AN236 


Panasonic 




MHW561 


Motorola 






AN282 


Panasonic 




MHW562 


Motorola 






AN380 


Panasonic 




MHW570 


Motorola 






AN5310 


Panasonic 




MHW572 


Motorola 






AN5311 


Panasonic 




MHW580 


Motorola 






AN5320 


Panasonic 




MHW594 


Motorola 






AN5330 


Panasonic 




MHW595 


Motorola 






AN5620 


Panasonic 


130 


CA2100 


TRW 






AN5630 


Panasonic 




CA2300 


TRW 






TBA990 


Plessey 




CA2301 


TRW 


70 




TDA2522 


Plessey 




CA2418 


TRW 






TDA2523 


Plessey 




CA2600 


TRW 






TDA2530 


Plessey 




CA2601 


TRW 






TDA2532 


Plessey 




Channel Display Driver/Decoder 








TDA2560 


Plessey 




LM1017 


National 






CA1398 


RCA 




U143 


Telefunken 






CA3067 


RCA 




Channel Processor for Frequency Synthesis Tuning 






CA3070 


RCA 


140 


System SDA2003 


Siemens 






CA3071 


RCA 




Channel Selection 








CA3072 


RCA 












mPC1009 


NEC-Electron 






GA3121 


RCA 




AN5010 


Panasonic 






CA3125 


RCA 




AN5011 


Panasonic 






CA3126 


RCA 




LB 1500 


Sanyo 


80 




CA3128 


RCA 




LB1515 


Sanyo 






CA3135 


RCA 




LB 1550 


Sanyo 






CA3137 


RCA 




SN76701 


Tl 






C A3 143 


RCA 




SN76702 


Tl 






GA3144 


RCA 


150 


SN76710 


Tl 






CA3145 


RCA 




SN76711 


Tl 






GA3151 


RCA 




SN76721 


Tl 






GA3156 


RCA 




SN76727 


Tl 






GA3158 


RCA 




TA7171 


Toshiba 






C A3 170 


RCA 




TA7172 


Toshiba 


90 




GA3172 


RCA 




TA7177 


Toshiba 






CA3194 


RCA 




TA7178 


Toshiba 






CA3201 


RCA 




Character Generator (indicates tuning voltage scale and 
band info on screen) 






CA3217 
GA3221 


RCA 
RCA 


160 


U191 


Telefunken 






LA 1368 


Sanyo 




Chroma Circuits (demodulators, IF amplifiers, luminance 






LA 1369 
LA1390 
LB 1332 


Sanyo 
Sanyo 
Sanyo 




control, signal processors, and various combinations) 
HA 11247 Hitachi 








HA11412 


Hitachi 






TDA2140 


SGS 




HA11417 


Hitachi 






TDA2151 


SGS 




HA11580 


Hitachi 






TDA2161 


SGS 




MC1323 


Motorola 






TDA2522 


Siemens 




MG1324 


Motorola 






TDA2530 


Siemens 




MG1327 


Motorola 


100 




TDA2560 


Siemens 


170 


MC1398 


Motorola 






TBA540 


Signetics 




MC1399 


Motorola 






TCA640 


Signetics 




LM1828 


National 






TCA650 


Signetics 




LM1848 


National 






TCA660B 


Signetics 




LM2887 


National 






TDA2522 


Signetics 




LM3126 


National 






TDA2530 


Signetics 




TBA510 


National 






TDA2532 


Signetics 




TBA530 


National 






TDA2560 


Signetics 




TBA540 


National 






TDA3500 


Signetics 




TBA560 


National 


110 




TDA3501 


Signetics 


180 


TBA990 


National 






TDA3505 


Signetics 




TDA2522 


National 






TDA3510 


Signetics 




TDA2523 


National 






TDA3520 


Signetics 




TDA2530 


National 






TDA3560 


Signetics 




TDA256Q 


National 






TDA3561 


Signetics 




TDA3500 


National 






TDA3562 


Signetics 




TDA3501 


National 






TDA3563 


Signetics 




UPC580 


NEC-Electron 






TDA3570 


Signetics 




MPG1380 


NEC-Electron 






TDA3590 


Signetics 




mPG562 


NEC-Electron 


120 




TDA3600 


Signetics 


190 


AN223 


Panasonic 






TDA4550 


Signetics 




AN224 


Panasonic 

(Continued) 






TDA4560 


Signetics 

(Continued) 





Tape Recorder Circuits, Video 

(Cont'd) 



Luminance Processing 



AN302 


Panasonic 


AN303 


Panasonic 


Oscillator . TDA3700 


Signetics 


Playback Signal Processor 




HA11702 


Hitachi 


Servo Signal Processing 




HA11707 


Hitachi 


AN301 


Panasonic 


AN318 


Panasonic 


AN6341 


Panasonic 


AN6342 


Panasonic 


AN6344 


Panasonic 


Timer Controller 




SND5027 


SSS 


SND5037 


SSS 


Video Recording Processing 




AN6300 


Panasonic 


Television Circuits 


AFT System HA1108 


Hitachi 


HA1126 


Hitachi 


CA3139 


Motorola 


MC1364 


Motorola 


MG6195 


Motorola 


LM3064 


National 


mPC423 


NEC-Electron 


AN222 


Panasonic 


AN320 


Panasonic 


AN321 


Panasonic 


AN325 


Panasonic 


AN326 


Panasonic 


CA3064 


tRCA 


CA3139 


RCA 


LA1364 


Sanyo 


SDA4260 


Siemens 


SN76565 


Tl 


TA7070 


Toshiba 


Cable TV Channel Processor 




SDA2110 


Siemens 


Camera AN614 


Panasonic 


AN616 


Panasonic 


Camera Sync. Generator 




3262A 


Fairchild 


3262B 


Fairchild 


ZNA134E 


Ferranti 


ZNA134J 


t Ferranti 


HD44007 


Hitachi 


MM5321 


National 


MN6060 


Panasonic 


MN6063 


Panasonic 


MN6064 


Panasonic 


S178A 


Siemens 


CATV Amplifiers (hybrid) 




MHW1121 


Motorola 


MHW1127 


Motorola 


MHW1171 


Motorola 


MHW1172 


Motorola 


MHW1182 


Motorola 


MHW1221 


Motorola 


MHW1222 


Motorola 


MHW1341 


Motorola 


MHW1342 


Motorola 


MHW1343 


Motorola 


MHW1391 


Motorola 


MHW1392 


Motorola 


MHW5181 


Motorola 



MHW5182 



Motorola 

(Continued) 



20 



30 



40 



50 



t Military Temperature Range (-55° to 125°C) 



IC MASTER 1983 



* Typical Value 

Bold fics Indicates addillonal diti Is provldsd on the page noted. 



2903 



IC MASTER 



LINEAR-Consumer Circuits (Cont'd) 



Television Circuits 


(Cont'd) 


Chroma Circuits (demodulators, IF amplifiers, luminance 


control, signal processors, and various combinations) 




(Cont'd) 


ULN-2224A 


Sprague 


ULN-2260A 


Sprague 


ULN-2261A 


Sprague 


ULN-3914A 




TBA520 


Telefunken 


TBA530 


Telefunken 


TBA540 


Telefunken 


TBA560 


Telefunken 


TBA990 


Telefunken 


TDA2140 


Telefunken 


TDA2150 


Telefunken 


TDA2151 


Telefunken 


TDA2160 


Telefunken 


TDA2161 


Telefunken 


SN76242 


71 


SN76243 


XI 


SN76246 


Tl 


SN76267 


Tl 


SN76298 


Tl 


SN76645 


Tl 


SN76889 


Tl 


TA7141A 


Tostiiba 


TA7148 


Toshiba 


TA7149 


Toshiba 


TA7150 


Toshiba 


TA7161 


Toshiba 


TA7167 


Toshiba 


TA7168 


Toshiba 


TA7169 


Toshiba 


TA7173 


Toshiba 


TA7174 


Toshiba 


TA7192 


Toshiba 


TA7193 


Toshiba 


TA7607A 


Toshiba 


TA7611A 


Toshiba 


TA7621 


Toshiba 


TA7622A 


Toshiba 


TA7650 


Toshiba 


TA7659 


Toshiba 


TA7660 


Toshiba 


TA7661 


Toshiba 


TA7675 


Toshiba 


TA7676 


Toshiba 


TA7678 


Toshiba 


Chrome Circuits (demodulators, IF amplifiers, luminance 


control, signal processors, and various combinations) 


HA11409 


Hitachi 


D/A Converter (converts an input to coarse and fine tune 


outputs) SAB3013 


Signetics 


Decoder, 1 of 16 




M054 


SQS 


M055 


SGS 


Deflection Correction Circuit 




TDA4610 


Siemens 


Digital Tuner and Signal Detector 




LM1019 


National 


TDA4431 


SGS 


Digital Tuning SAB3035 


Signetics 


SAB3036 


Signetics 


SAB3037 


Signetics 


Digital Tuning Device Set 




SAA1075 


ITT 


SAA1274 


ITT 


SAA1276 


ITT 


Digital Tuning System Memory Controller 


TA7619A 


Toshiba 



Device 



Device 



'd 

c 
.2 

o 

Q) 
CO 

CD 
•*—> 

<n 
ca 



Digital Tuning System (PLL) 

TC9136 Toshiba 
TC9137 Toshiba 



Frequency Synthesis Control (converts tuning data into 
frequency information for SDA100 system) 

SM564 Siemens 



Frequency Synthesis Control (interface between 
synthesizer and varicap diode tuner) 

MC2801 ti/lotorola 



Frequency Synthesizer 

SAB3035 



Signetics 



Frequency Synthesizer, interfaces to MRU 

MN6044 Panasonic 
IWN6049 Panasonic 



Games, See Consumer Circuits, Video Games 



Horizontal & Vertical Processor 



20 



30 



HA11235 


Hitachi 


HA 11244 


Hitachi 


Lf^1880 


National 


AN294 


Panasonic 


AN295 


Panasonic 


AN5410 


Panasonic 


AN5411 


Panasonic 


AN5430 


Panasonic 


AN5431 


Panasonic 


AN5435 


Panasonic 


CA3157 


RCA 


CA3190 


RCA 


CA3223 


RCA 


LM1880 


Signetics 


TDA2577 


Signetics 


TDA2578 


Signetics 



Horizontal Processor 



40 



50 



TBA940 


ITT 


TBA950 


ITT 


TDA1950 


in . 


TDA9500 


in 


TDA9503 


in 


TDA9513 


in 


MC1391 


Motorola 


MC1394 


Motorola 


LM1391 


National 


TBA920 


National 


TBA950-2 


National 


TDA2590 


National 


TDA2591 


National 


mPC570 


NEC-Electron 


AN5750 


Panasonic 


AN5760 


Panasonic 


TBA920 


Plessey 


TBA940 


Plessey 


TBA950 


Plessey 


TDA2591 


Plessey 


CA1391 


RCA 


CA1394 


RCA 


CA3159 


RCA 


CA32i0 


RCA 


CA920A 


RCA 


TDA1180 


SGS 


TBA920S 


Signetics 


TDA2571A 


Signetics 


TDA2581 


Signetics 


TDA2591 


Signetics 


TDA2593 


Signetics 


TDA2594 


Signetics 


TDA2591 


Telefunken 


TDA2593 


Telefunken 


SN76525 


Tl 


TA7151 


Toshiba 



MATV Amplifiers (hybrid) 
0M337 
0M339 
0M345 
OM350 
OM360 
0M361 
OM370 



Amperex 
Amperex 
Amperex 
Amperex 
Amperex 
Amperex 
Amperex 



Modulator Circuit for Video Tape Recorders and Disc 
Players MC1374 Motorola 



Noise Reduction System 
TA7652 



Toshiba 



On Screen Channel Display 
M191 
M192 



SGS 
SGS 



On Screen Display 

SDA2005 



Siemens 



On Screen Tuning Voltage Bargraph 
UAA190 



PAL Switch AN387 



70 



Picture Contrast/Brightness 
TA7126 
TA7134 
TA7135 



Power Supply Controller 
LA5112 
TDA2582 



Prescalers 



Program Memory (17x16) 
M193 



80 



Program Memory (20x12), D/A 
SN76720 



Radio 



M755 
M756 



90 



Signal Processor, Bilingual 
MC1344 
AN228W 
AN245 
AN246 
AN287 
AN331 
AN345 
CA3120 
■ CA3142 
CA3154 
LA7751 
LA7755 
TBA890 
SN76524 
SN76544 
SN76545 



100 



110 



Sound Circuits HA11229 
HA 1124 
HA 1125 
HA 1364 
TDA1235 
TDA1236 
MC1351 
MC1357 
MC1358 
TDA1190 
TDA11902 
TDA1190P 
TDA3190P 
TBA120S 

MPC575 

mPC576 

AN239 

AN240P 

AN241 



Display 
Siemens 



Panasonic 



Toshiba 
Toshiba 
Toshiba 



Sanyo 
Signetics 



SGS 



SGS 
SGS 



Motorola 

Panasonic 

Panasonic 

Panasonic 

Panasonic 

Panasonic 

Panasonic 

RCA 

RCA 

RCA 

Sanyo 

Sanyo 

Signetics 

Tl 

Tl 

Tl 



Hitachi 

Hitachi 

Hitachi 

Hitachi 

ITT 

ITT 

Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
National 

(3325.3327) 
NEC-Electron 
NEC-Electron 
Panasonic 
Panasonic 
Panasonic 

(Continued) 



t Military Temperature Range (-55° to 125°C) 
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* Typical Value 

Bold face indicates additional data Is provided on tliB page noted. 



IC iVIASTER 1983 



MASTER SELECTION GUIDE 



LINEAR-Consumer Circuits (Cont'd) 



Device 



Television Circuits 



(Cont'd) 



Sound Circuits 



Stereo Matrix Circuit 

AN5822 



(Cont'd) 





Panasonic 




Panasonic 


AMQCC 

ANoDD 


Panasonic 


nnOc. lU 


Panasonic 




Panasonic 




Panasonic 




Panasonic 


AMcyqn 


Panacnnip 
rdllaoUlllt/ 


AWCQOn 
Ml* Ju^U 


Panacnnif 
rallaouillb 


nnooc. 1 


Panacnnip 
rallaoUIIIU 


TA At;7n 


Plessey , 




Plessey 


1 DM I^U 


Piessey 


1 uH/OU 


Piessey 


PA 11Qn 


RCA 


PAHQI 
\jn I la 1 




pAon^i 

OMOUn 1 


RCA 


pAqni? 

Ur\OU*tt 


RCA 




RCA 




t RCA 




RCA 


LA 1320 




un louo 


^r^Q 




Sanyo 


1 Un 1 l%7u 


SGS 


TnAPIQfl 


SGS 


TnAQion 


SGS 




Siemens 


TnA9R41 ' 
1 UncOH I 


Siemens 


1 Un*tc.o\J 


Siemens 


1 U A*tZO 1 


Siemens 


TRA lOOQ 
1 DM I^Uo 


SiQnetics 


TRA lonii 


SiQnetics 


TOATSnP 

1 dA/DUO 


SiQnetics 


TnAOTQI 

1 UAt/y 1 


Signetics 


1 UAoOlU 


SiQnetics 


lUAiiyuz 


Sprague 


ULN-2111A 


Sprague 


ULN-2211D 


Sprague 


1 II 11 oonn 
ULN-2290 


Sprague 


TBA120 


Telefunl<en 


SN76643 


Tl 


SN76651 


Tl 


SN76660 


Ti 


SN76665 


Tl 


SN76666 


Tl 


SN76688 


Tl 


TA7051 


Toshiba 


TA7072 


Toshiba 


TA7073A 


Toshiba 


TA7130 


Toshiba 


TA7146 


Toshiba 


TA7176A 


Toshiba 


TA7243 


Toshiba 


TA7314 


Toshiba 


TA7632 


Toshiba 


TA7633 


Toshiba 



Panasonic 



Surface Acoustic Wave Filter, IF 

SW203 Plessey 

SW205 Plessey 

SW206 Plessey 

SW303 Plessey 

SW450 Plessey 



Synchronication and Deflection Circuit 

LA7801 Sanyo 

LA7802 Sanyo 

LA7806 Sanyo 

LA7810 Sanyo 



Synchronous Demodulator 
TDA0820 



Signetics 



40 



50 



60 



T.V. Channel Selection— See also: Switches, Capacitance 


or Touch Sensing and T.V. Tuning, both this section 


Test Pattern Generator 




ZNA234 


Ferranti 


Timer, Programmable 




MM53100 


National 


MM53105 


National 


Tone Control TDA1524 


Signetics 


TA7125 


Toshiba 


Touch Tuner: See Switches, Capacitance or touch sensing 


and T.V. 




Tuner Band Switching 




AN5700 


Panasonic 


LA7900 


Sanyo 


TA7315 


Toshiba 


Tuner Controller 




SL952 


Plessey 


Tuner Controller, Non-Volatile Storage for 16 Programs 


U193 


Telefunken 


Tuner Controller (2 device set) 




SAA1020 


ITT 


SAA1121 


ITT 


SAA1220 


ITT 


Tuning System SDA100 


Siemens 


SDA200 


Siemens 


Universal Sync. Generator (NTSC) 






Signetics 


Universal Sync. Generator (PAL) 




SCN2621A 


Signetics 


Universal Video Interface 




SCN2637A 


Signetics 


Vertical Deflection 




MC1393 


Motorola 


MC6190 


Motorola 


MC6191 


Motorola . 


MC6192 


Motorola 


MC6193' 


Motorola 


MC6194 


Motorola 


MPC1031 


NEC-Electron 


AN5510 


Panasonic 


AN5512 


Panasonic 


AN5520 


Panasonic 


AN5560 


Panasonic 


LA1385 


Sanyo 


LA1463 


Sanyo 


LA1464 


Sanyo 


LA7800 


Sanyo 


TDA1170 


SGS 


TDA1270 


SGS 


TDA1470 


SGS ■ 


TDA1470A 


SGS 


TDA1670 


SGS 


TDA1770 


SGS 


TDA2653 


Signetics 


TDA2653A 


Signetics 


TDA2654 


Signetics 


TDA3650 


Signetics 


TDA3651 


Signetics 


TDA3651A 


Signetics 


TDA1170 


Sprague 


ULN-2270 


Sprague 


U2170B 


Telefunken 


TA7152 


Toshiba 


TA7242 


Toshiba 


VHF Tuner TUA2000 


Siemens 



80 



90 



100 



110 



120 



Video Circuits (IF amplifiers, detectors, 
various combinations) 
HA11215 
HA11220 
HA11221 
HA 11238 
HA11405 
MC 13001 
MC 13002 
MC1330A1 
MC1331 
MC13330A2 
MC1349 
MC1350 
MC1352 
MC1372 
MC1373 
LM1822 
LM1886 
LM188g 
TBA440 
TBA970 
TDA2540 
TDA2541 
TDA440 
mPC595 
mPC596 
AN247P 
AN350 
AN5111 
AN5120 
AN5610 
AN5710 
AN5720 
SL1430 
SL1431 
SL1432 
SL1440 
TCA270 
TDA2540 
TDA2541 
TDA440 
CA1352 
CA270 
CA3068 
CA3136 
CA3191 
C A3 192 
CA3216 
LA1352 
LA1353 
LA1354 
LA1357N 
TDA4420 
TDA4433 
SDA5500 
TBA1440G 
TBA1441 
TDA5500 
TDA5600 
TDA5610 
TDA5611 
TBA1440G 
TBA1441G 
TDA2540 
TDA2541 
TDA3540 
TDA3541 
TDA440 
TDA4400 
TDA4410 
. TDA4420 
TDA4421 



(3329) 



AGC, AFC, and 

Hitachi 
Hitachi 
Hitachi 
Hitachi 
Hitachi 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
National 
National 
National 
National 
National 
National 
National 
National 
NEC-Electron 
NEC-Electron 
Panasonic 
Panasonic 
Panasonic 
Panasonic 
Panasonic 
Panasonic 
Panasonic 
Plessey 
Plessey 
Plessey 
Plessey 
Plessey 
Plessey 
Plessey 
Plessey 
RCA 
RCA 
RCA 
RCA 
RCA 
RCA 
RCA 
Sanyo 
Sanyo 
Sanyo 
Sanyo 
SGS 
SGS 

Siemens 

Siemens 

Siemens 

Siemens 

Siemens 

Siemens 

Siemens 

Signetics 

Signetics 

Signetics 

Signetics 

Signetics 

Signetics 

Telefunken 

Telefunken 

Telefunken 

Telefunken 

Telefunken 

(Continued) 



t Military Temperature Range (-55° to 125°C) 
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* Typical Value 

Bold (aca Indicates additional data is provided on tlie page noted. 



2905 



IC MASTER 



LINEAR-Consumer Circuits (Cont'd) 



Device 



Source 



Television Circuits 


(Cont'd) 


Video Circuits (iF amplifiers, detectors, AGC, AFC, and 


various combinations) 






(Cont'd) 


TDA4422 


Teiefunken 


TDA4430 


Telefunken 


TDA4431 


Teiefunken 


TDA4432 


Telefunken 


TDA4440 


Teiefunken 


TDA4450 


Telefunken 


SN76600 


Tl 


SN76644 


Tl 


SN76650 


Tl 


TA7069 


Toshiba 


TA7074 


Toshiba 


TA7075 


Toshiba 


TA7076 


Toshiba 


TA7124 


Toshiba 


TA7145 


Toshiba 


TA7147 


Toshiba 


TA7162 


Toshiba 


TC5003, 


Toshiba 


Video Disc Piayer/Microprocessor Interface (digital 


auxiliary information buffer) 




GD3226 


RCA 


Video Pulse Generator 




S178 


Siemens 


Y Signal Recording Processor 




TA7637 


Toshiba 


Video Game Circuits 


Cfiaracter Generator 




HS3819 


Harris 


Clock Generator (for MM57100) 




MM53104 


National 


Color Circuit MN6062 


Panasonic 


Color Processor (generates single composite color signal 


from game chip input) 




AY3-8915 


Gl 


Dedicated (some may be used in programmable systems 


also) AY3-8500 


Gl 


AY3-8500-1 


Gl 


AY3-8603 


Gl 


AY3-8603-1 


Gl 


AY3-8605 


Gl 


AY3-8605-1 


Gl 


AY3-8606 


Gl 


AY3-8606-1 


Gl 


AY3-8607-1 


Gl 


AY3-8610 


Gl 


Interface (processes graphics data and generates video 


signals) AY3-8900 


Gl 


AY3-8900-1 


Gl 


Programmable Video Interface 




SCN2636A 


Signetics 


SCN2637A 


SIgnetics 


Sound Generator 




AY3-8giO 


Gl (1325) 


AY3-8912 


Gl (1325) 


SN76477 


, Tl 


TV/fjP Interface 




M106 


SGS 


Video Display Generator 




S68047 


AMI 


MC6847 


Motorola (1351) 


Video Modulator (interfaces audio, color, difference, and 


luminance signals to TV antenna terminals) 


MC1372 


Motorola 


MC1373 


Motorola 


LM1889 


National 



20 



40 



Miscellaneous 


Appliance Timer 




FCM7040 


Falrchild 


Digital Lock LS7220 


LSI Comp (696) 


LS7225 


LSI Comp (696) 


Facsimile LM1011 


National 


MN8023 


Panasonic 


General-Purpose A/D Converter and Digital-Scale Circuit 


S4036 


AMI 


Ground Fault Interrupter 




CS259 


Cherry 


MC3426 


Motorola 


LM1851 


National 


Motor Positioning System (3-chip set). Tachometer 


Converter, D/A Converter and Switch-Mode Driver for dc 


Motor SG290N 


Silicon G 


SG291N 


Silicon 6 


SG2925 


Silicon G 


Motor Speed Regulator 




MC212 


Analog Sys 


MC213 


Analog Sys 


CS140 


Cherry 


CS175 


Cherry 


CS2917 


Cherry 


MC2907 


Cherry 


LM1014 


Fairchild 


LM1014A 


Fairchlld 


MA7392 


Fairchild 


LM1014 


National 


MSM5819 


OKI (3873) 


SL440 


Plessey 


TDA1085A 


Plessey 


TDA2085A 


Plessey 


TCA900 


SGS 


TCA910 


SGS 


TDA1151 


SGS 


S572 


Siemens 


TCA955 


Siemens 


TDA1003A 


SIgnetics 


TDA1059B 


Signetics 


TDA1506 


Signetics 


TDA1559 


SIgnetics 


SG1731 


Silicon G 


SG2731 


Silicon G 


SG3731 


Silicon G 


Motor Speed Regulator, for Record Players, Tape 


Recorders TDA1533 


Signetics 


Motor Speed Regulator, PLL 




TM4503 


Toshiba 


Motor Speed Regulator, PLL, for Record Players, VTR 


MSM5810 


OKI 


MSM5811 


OKI 


MSM5814 


OKI 


MSM5815 


OKI 


MSMS816 


OKI (3873) 


Motor Speed Regulator, with Tape End Indicator, for Tape 


Recorders TDA1006A 


Signetics 


Motor, Stepping Motor Drive 




S4521 


AMI (2610) 


PBL3717 


RIFA 


Motor, Stepping Motor Driver 




SAA1027 


SIgnetics 


UDN-2949Z 


Sprague 


Music Chimes SAB0600 


Siemens 


Music, Voltage Control Oscillator 




SSM2030 


SSM 


SSM2033 


SSM 


Music, Voltage Controlled Filter, Four Stage 


SSM2040 


SSM 


SSM2044 


SSM 



Music, Voltage Controlled Transient Generator 
SSM2050 SSM 
SSM2055 SSM 
SSM2056 SSM 



60 



70 



Optical Transceiver (intrusion alarm) 




CS258A 


Cherry 


Peak Power Meter Driver, Dual (for hi-fi stereo) 


TA7318 


Toshiba 


TA7332 


Toshiba 


Protector Circuit (overcurrent detection for OCL and 


speaker) HA12002 


Hitachi 


TA7317 


Toshiba 


Revolution Counter Pulse Shaper 




SAK215 


ITT 


Servo Driver NE544 


Signetics 


NE644 


SIgnetics 


Smoke Detector 




CS179 


Cherry 


MP7162 


Micro Pwr 


MC14466 


Motorola 


MC14467 


Motorola 


LM1801 


National 


NF5301 


National 


CA3164 


RCA 


SCL5331-5 


SSS 


SCL5331-6 


SSS 


SCL5341 


SSS 


SD1 


Supertex 


SD2 


Supertex 


SD3 


Supertex 


SFF25309 


Thomson-CSF 


Switch, Video SAA1300 


Signetics 


Switches SAS560 


Hitachi 


SAS570 


Hitachi 


MN1976 


Panasonic 


SAS560 


Siemens 


SAS570 


Siemens 


SAS580 


Siemens 


SAS5800 


Siemens 


SAS590 


Siemens 


SAS5900 


Siemens 


SAS6800 


Siemens 


SAS6810 


Siemens 


SAS660 


Telefunken 


SAS6600 


Telefunken 


SAS6610 


Telefunken 


SAS670 


Telefunken 


SAS6700 


Telefunken 


SAS6710 


Telefunken 


Switches, Capacitive Touch Input (keyboard encoder and 


prioritizer) TMS1976 


Tl 


Switches, DC-Controlled, Audio 




LM1037 


National (3326) 


LM1038 


National (3326) 


TDA1029 


Signetics 


TDA1527 


Signetics 


Switches, Proximity 




SAS221 


Siemens 


TCA205AK 


Siemens 



Switches, Touch-Sensitive Light Dimmer 



100 



LS7231 


LSI Comp 


LS7232 


LSI Comp 


LS7233 


LSI Comp 


LS7234 


LSI Comp 


LS7235 


LSI Comp 


LS7236 


LSI Comp 


S566A 


Siemens 


S566B 


Siemens 


S576A 


Siemens 


S576B 


Siemens 



(Continued) 



t Military Temperature Range (-55° to 125''C) 
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* Typical Value 

Bold (ace Indicates additional data Is provided on the page noted. 
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LINEAR^Consumer Circuits (Cont'd) 



Miscellaneous 



(Cont'd) 



Switches, Touch-Sensitive Light Dimmer 



(Cont'd) 



S576C 
TDA1010 



Siemens 
Signetics 



Tachometer Circuit 

CS189 

CS2917 

LM2907 

LIVI2917 

AN603 

SN76810 



Cherry 

Cherry 

Nationai , 

National 

Panasonic 

Tl 



Thermo Controller (for air conditioners, refrigerators, etc.) 
TA7165 Toshiba 



Thermometer Circuit, Digital (-40 to 0°C) 
AY3-1270 Gl 



Timers. See Appliance Timers, Clock, Watch circuits in 
this section and Linear-Timers 



Tone Synthesizer for Doorchimes, Toys 

AY3-1350 Gl 



Tuning Voltage Stabilizer, for use with Variable 

Capacitance Diodes 

TCA720 in 
TAA550 SGS 



CD 

•4— « 



t Military Temperature Range (-55° to 125°C) 
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Bold face indicates iddlllonal data is provided on the page noted. 
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IC MASTER 



LINEAR-Followers 



Bias Otfset 
Current Voltage 
nA25°C niV25''C 


Voltage 
Drift 


Unity Gain 
Bandwidtti 
MHzmin 


Slew 
Rate 
v/us 


Output 
VmA 


Supply 
Range, 
V 


Comments 


Device 


Source 




Line 


Followers 






See also Linear-Amplifiers, Special Purpose 


- Current Amplifiers 












Hi in 
U.l lU 


25 * 


100 * 


1000 


9@ 100 


±5 to ±20 


Fast Follower 


A ni unnoo 
ADLnUUJd 

LH0033 


t AD 

f Natlonil 


(3155) 
(3342) 




50 


400 


200 


3000 


10 @ 200 


±11 to ±18 


Very Fast, FET 


9963 


tOEl 






0.15 20 


25* 


100* 


1000 


9® 100 


±5 to ±20 


Fast Follower 


ADLH0033C 
LnOOddC 


AD 

Natlonil 


(3155) 
(3342) 




0.2 25 
50 


300 * 
300 * 


200 * 
200 * 


2000 
2000 


10 @ 200 


+ K tn + on 
±5 to ±20 


Vsry Fflst Follower 
Very Fast Follower 


LH0063 
LH0063C 


t National 
National 


(3342) 
(3342) 




0.2 * 50 


300* 


300* 


2000 


10 @ 200 


±5 to ±20 


Gain 0.094 (50 Ohm) 


3553 


t Burr-Brown 






0.4 6.0 


90 
100 


55* 
55 * 


220 
220 


10® 22 
10® 21 


±6 to ±18 
±6 to ±18 


Very Fast Follower 
Very Fast Follower 


BUF-03E 
BUF-03A 


PMI 
PMI 




10 


0.7 15.0 


150 


50* 
170 


180 
50* 


in ln\ 

180 


+ 6 to "+"18 
±6 to ±18 


Very Fast Follower 
Very Fast Follower 


BUF-03F 
BUF-03B 


PMI 
tPMI 






3 4.0 


6* 


12* 
20* 


30* 

- 30* 


10 @ 1 
10 @ 1 


±5 to ±18 
+ 5 to +18 


Follower, Replaces 102 

uudi c lu ruiiuwci 

Follower, Replaces 102 


SG210 

LH2210 

LM210 


Silicon G 
National 
National 








10 * 


20 * 


30 * 


10 @ 1 


+ 5 to +18 


ruilUWci, ncpiaLco.lUd 


LM110 


t Intersil 








12* 


12* 
20 * 


30* 
30 * 


10 @ 1 
10 @ 1 


+ 5 to +18 
±5 to ±18 


Dual 110 Follower 


SG1 10 

LH2110 

LH2110 


t Silicon G 

Intersil 
t National 


(3342) 


20 














Follower, Replaces 102 


LM110 


t National 






5 20.0 


100 


200 


1000 


10 @ 500 


±11 to ±18 


Fast, High Current 


9911 


t OEI 






7 7.5 


10 * 


12 * 
20 * 


30 * 
30* 


10 ® 1 
10® 1 


4- 5 to +18 
±5 to ±18 


Dual 310 Follower 


SG310 

LH2310 

LH2310 


Silicon G 
Intersil 
t National 


















Follower, Replaces 102 


LM310 
LM310 
LM310 


Intersil 

Motorola 

National 






10 5.0 


6* 


8* 


10* 


10 @ 1.25 
10® 1 


±15 
±15 


Follower 
Follower 


LM102 
SG102 


t Intersil 
t Silicon G 




30 






10* 


10* 


10 @ 1.25 


± 12 to ± 18 


Follower 


LM102 


t National 






15 10.0 


15* 


8* 
10* 


10* 
10* 


10® 1 
10® 1.25 


±15 

±12 to ±18 


Follower 
Follower 


SG202 
LM202 


Silicon G 
National 






20 20.0 


100 


60 


2000 


10 @ 100 


±6 to ±18 


Very Fast Follower 


9910 


tOEl 






30 ' -15.0 


20* 


8* 


10* 


10® 1.25 
10® 1 


±15 
+ 15 


Follower 
Follower 


LM302 
SG302 


Intersil 
Silicon G 










10* 


10* 


10® 1.25 


± 12 to ± 18 


Follower 


LM302 


National 










20* 


20* 


10® 1.25 


±5 to ±18 


Follower 


LM302 


AMD 






20 


100 


25 


1000 


10® ±50 


±3 to ±15 


6 Identical Sections 


MZ320 


Analog Sys 







t Military Temperature Range ( - 55° to 125°C) 
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MASTER SELECTION GUIDE 



LINEAR-Operational Amplifiers 



Device 



Source 



General Purpose 



Dual Amplifiers. The 1458 (0°C to 70°C) and the 1558 
( - 55°C to 125°C) offer approximately the same 
performance as the 741. Compensation is built in. 



XR1458 

mA1458 

MC1458 

LM1458 

MPC1458 

OP-14 

PM1458 

RC1458 

CA1458 

NE5512 

NE5514 

SE5512 

SE5514 

MC1458 

SG1458 

MC1458 



Exar 

Fairchild 

Motorola 

National 

NEC-Electron 

PMI 

PMI 

Raytheon 
RCA 

Signetics 

Signetics 
t Signetics 
t Signetics 

Silicon G 

Silicon G 

Tl 



The 101A series consists of the 101A(-55°Cto 125°C), 
the 201A ( -25°C to 85°C) and the 301 (0°C to 70°C). 
These units require an external compensation capacitor 
which permits the bandwidth to be optimized for 
particular applications. 



AD101A 

M101A 
LM101A 
LM101A 
LM101A 
LM101A 
CA101A 
SG101A 
LM101A 
TA7506 



t AD 

Fairchild 
t Harris 
t Motorola 
t National 
t Raytheon 
tRCA 
t Silicon G 
tTI 

Toshiba 



(3153) 



The performance of the 741 series is similar to the 101. 
These units include internal compensation to mal<e the 
device stable and to eliminate the need for an external 



capacitor. 



AD741 

fiA741 
ICL741 
MP5502 

MC1741 

LM741 

^PC741 

GP-02 

PM741 

RC741 

CA741 

mA741 

SG741 

SFC2741 

TA7504 



fAD (3153) 

Fairchild 
t Intersil 
t Micro Pwr 

(401.3292) 

t Motorola 
t National 

NEC-Electron 

PMI 

PMI 

Raytheon 

RCA 
t Signetics 
t Silicon G 

Thomson-CSF 

Toshiba 



FET Input. The "741" of the FET input devices has yet to 
be established. Such a device requires very low cost, 
several sources, and many users. Commercial devices in 
the 155 series above meet some of these criteria, 
however, devices from the series below are generally 
lower in cost. LF13741 National 



FET Input. The "741" of the FET Input devices has yet to 
be established. Such a device requires very low cost, 
several sources, and many users. Commercial devices in 
the 155 series above meet some of these criteria, 
however, devices from the series below are generally 
lower in cost. mAF771' Fairchild 

LF351 National (3309) 

CA3140 tRCA (3350) 

CA3160 tRCA (3349) 

CA3260 RCA (3349) 



FET input. Bipolar/JFET available in standard (155), 
wideband (156) and uncompensated (157) versions, 
premium performance (A and B suffixes), and various 
temperature ranges (155, 255, 355, etc are available.) 
Some versions approach the low cost of the units below. 
LF155 fAMD 
LF155 t Intersil 

LF155 t Motorola 

LF157 Motorola 
PM155 fPMI 



30 



40 



50 



High Output Current 



3500 at 18 



3000 at 18 



2700 @ 24 



2000 @ 24 



2000 @ 22 



1000 @ 30 



1000 @ 24 



1000 @ 10 



750 @ 34 



500 @ 10 



200 @ 10 



130 @ 13 



100 @ 10 



100 @ - 



75 @ 145 



60® 30 



50@ 10 



50 @ 5 



47® 14 



40® 4 



30@70 



20® 12 



20® 10 



20® 8 



15 ©30 



MCEL165 

MCEL2165 



MCETCA2365 
MCETCA365 



ICH8530I 
ICH8530M 



ICH8520I 
ICH8520M 



LH0021 

LH0101 

LH0101A 

LH0101AC 

LH0101C 



2000 @ 20 3573 



3571A 
3572A 



ICH8510I 
ICH8510M 



LH0021C 



1461 



LH0061 
LH0061C 



mA759 
mA759C 



LH0041 
LH0041C 



3554A 

3554B 

3554S 

LH0003 

TP3554 



CA3094 



1480 



3580J 



3329 
9914 
9918 

1430 



LH0005 
LH0005A 



LH0020 
LH0020C 



LH0005C 



3581 J 



TAA2761 

TAA2762 

TAA2765 

TAA4761 

TAA4765 

TAA761 

TAA762 

TCA311 

TCA312 

TCA315 

TCA325 

TCA331 

TCA332 

TCA335 



9912 



TAA861 
TAA862 
TAA865 



LH0004C 



Micro Eng (4440) 

Micro Eng 



Micro Eng 

Micro Eng (4440) 



Intersil 
t Intersil 



Intersil 
t Intersil 



t National (3342) 

National (3342) 

t National (3342) 

National (3342) 

National (3342) 



Burr-Brown 



Burr-Brown 
Burr-Brown 



Intersil 
t Intersil 



National (3342) 



Teledyne P 



t National (3342) 
National (3342) 



t Fairchild 
Fairchild 



t National (3342) 
National (3342) 



Burr-Brown 
Burr-Brown 
Burr-Brown 
t National 
Teledyne P 



tRCA 



Teledyne P 



Burr-Brown 



Burr-Brown 

OEI (3346) 

OEI (3346) 

Teledyne P 



National 
t National 



t National (3342) 
National (3342) 



National 



Burr-Brown 



Siemens 

t Siemens 
Siemens 
Siemens 
Siemens 
Siemens 

t Siemens 
Siemens 

t Siemens 
Siemens 
Siemens 
Siemens 

t Siemens 
Siemens 



tOEl 



(3346) 



Siemens 
t Siemens 
Siemens 



National 



60 



70 



80 



90 



100 



O 

a; 

CD 
CO 

-t— ' 



110 



t Military Temperature Range (-55° to 125°C) 
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LINEAR-Operational Amplifiers (Cont'd) 



Unity Gain Slew Rate 
(V/;iS min) Device 



Maximum 
Supply Voltage 



High Output Current (Cont'd) 



15 @ 145 



3582J 
3583 
3584 



Burr-Brown 
Burr-Brown 
Burr-Brown 



15@ 10 



HA-2620 

HA2620 



t Hirris 

(3228.3287) 

t Intersil 



Q) 

-4— ' 

CO 

cn 



High Speed 



2500 ( 


g=5) 


9909 


OEI (3346) 


1000 




AM-500GC 


Datel (2623) 






AM-500MC 


Datel 






9914 


OEI 


600 




9912 


tOEl 






9932 


OEI (3346) 


500 




1430 


Teledyne P 






1430-83 


t Teledyne P 


400 




LH0024 


t National (3342) 


350 




LH0032 


t National (3342) 






LH0032C 


National (3342) 


300 




HOS-050 


AD (3155) 






H0S-050A 


AD (3155) 






9916 


t OEI (3346) 


280 




HA-2530 


t Harris 






HA2530 


t Intersil 


250{g 


=5) 


9906 


t OEI (3346) 


250 




HA-2535 


Harris 






LH0024C 


National (3342) 






1435 


t Teledyne P 


200 




HA-5190 


Harris 








(3275.3287.3289) 






HA-sigs 


Harris 








(3275.3287.3290) 






9908 


t OEI (3346) 






9917 


OEI 


100(g 


=3) 


HA-2520 


t Harris 








(3220.3287) 








f IntBrsii 


100 




AD509K 


AD (3155) 






AD509S 


fAD (3155) 






3550K 


Burr-Brown 






0PA605 


Burr-Brown 


80 




ADS09J 


AD (3155) 






3507J 


Burr-Brown 






1322 


Teledyne P 






1322-01 


t Teledyne P 


65 




3550J 


Burr-Brown 






3550S 


t Burr-Brown 


50 




LM118 


t AMD 






LM318 


AMD 






AD518 


AD (3155) 






AD518S 


fAD (3155) 






AD528 


AD 






AD528S 


t AD 






mA118 


t Fairchild 






nA318 


Fairchild 






HA-2510 


t Harris 








(3218.3287) 






LM118 


t Harris 








(3286.3288) 






LM318 


Harris 








(3286.3288) 






HA2510 


Intersil 






LH0062 


t National (3342) 






LH0G62C 


National (3342) 






LM118 


t National 






LM318 


National 






LM118 


t Raytheon 






LM118 


tTI 






LM318 


Tl 






SFC2118 


t Thomson-CSF 






SFC2318 


Thomson-CSF 



High Voltage 



20 



30 



± lOU 




Burr-Brown 




3583 


Burr-Brown 




3584 


Burr-Brown 


±75 


3581 J 


Burr-Brown 


±40 


3571A 


Burr-Brown 




3572A 


Burr-Brown 




AM-464-2 


Datel (2622) 




AM-464-2M 


t Datel 




HA-2640 


t Harris 






(3232.3287) 




III 9RA(i 


Hams 










LM143 


t Harris 






(3286.3288) 




MC1536 


t Motorola 




LH0004 


t National 




LH0004C 


National 




LM143 


t National 




LM144 


t National 




LM1536 


t National 




SG1536 


t Silicon G 




1332 


Teledyne P 


±35 


3580J 


Burr-Brown 


±34 


MC1436 


Motorola 




LM344 


National 




SG1436 


Silicon G 


+ 30 


ICH8510I 


Intersil 




ICH8510M 


t Intersil 




ICH8520I 


Intersil 




ICH8520M 


t Intersil 




ICH8530I 


Intersil 




ICH8530M 


t Intersil 




MC1436C 


Motorola 




LM1436 


National 




LM343 


National 




SG1436C 


Silicon G 



40 



50 



60 



t Military Temperature Range (-55° to 125°C) 
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MASTER SELECTION GUIDE 



LINEAR-Operational Amplifiers (Cont'd) 



Function 


Device 


Source 


Line 


Low Drift 




0.5 


LH0044B 


National 






0P-05A 


tPMI 


50 


0.6 


MP5507A 


t Micro Pwr 






MP5507E 


Micro Pwr 






SSS725A 


t AMD 






AM-430B 


Datel 






AM-490-2M 


t Datel 






mA714 


\ Fairchild 






HA-2900 


t Harris 






HA-5130-5 


Harris 






HA-5 135-5 


Harris 






0P-05E 


PMI 


60 




0P-07A 


t PMI 




1.0 


A0510K 


AD (3153) 






AD510S 


fAD (3153) 






LM725A 


National 






AD504L 


AD 






AD504S 


t AD 






AD517K 


AD 






AD517S 


t AD 






3271 


Burr-Brown 






3291 


Burr-Brown 


70 




3354 


Burr-Brown 






3500E 


Burr-Brown 






3510B 


Burr-Brown 






3510S 


t Burr-Brown 






352 1L 


Burr-Brown 






Ai« Ann OA 


Dat6l 






/iA725A 


t Fairchild 






nA725E 


Fairchild 






MP517K 


Micro Pwr 






MP517S 


t Micro Pwr 


80 




MP5505A 


t Micro Pwr 






LH0044 


t National 






LH0044C 


National 






LM11 


t National 






LM11C 


National 






OP-05 


t PMI 




1.0 (dual unit) 


MP5510A 


t Micro Pwr 








(401.3292) 






MP5510B 


Micro Pwr 








(401.3292) 






MP5510E 


Micro Pwr 














OP-10 


t PMI 


90 




0P-10A 


t PMI 






Ur- lUC 


PMI 




1.3 


MP5507E 


Micro Pwr 








(401.3292) 






AM-430M 


t Datel 






mA741E 


Fairchild 






MP5507B 


t Micro Pwr 






OP-07 


tPMI 






OP-07E 


PMI 






AM-430A 


Datel 




1.5 


MPSS05C 


Micro Pwr 








(401.3292) 


100 




3510A 


Burr-Brown 






0P-05C 


PMI 






0P-20B 


tPMi 






0P-20F 


PMI 




1.5 (Dual Unit) 


OP-IOC 


PMI 






SSS725C 


PMI 




1.6 


mA714C 


Fairchild 






MP5507C 


Micro Pwr 






OP-07C 


PMI 




2.0 


3510VM 


Burr-Brown 


110 




3527C' 


Burr-Brown 






0PA103CM 


Burr-Brown 






CA3193B 


tRCA 





Supply Current 








,iA ±15V 


Device 


Source 




Line 




Low Power 






Non-Adjustable 








9 


0P-215B 


1 rml 








0P-215C 


tPMI 








0P-215F 


PMI 








0P-215G 


PMI 






45 


0P-20B 


t PMI 








0P-20C 


t PMI 








0P-20F 


PMI 




120 




OP-20G 


PMI 








OP-20H 


PMI 






150 


HA-2700 


t Harris 








HA-2704 


Harris 








HA-2705 


Harris 






200 


TL061 Series 


Ti 


(3425) 




220 


OP-420B 


tPMI 








OP-420C 


tPMI 








OP-420F 


PMI 








OP-420G 


PMI 




130 


350 


0P-21B 


tPMI 








0P-21F 


PMI 






Ann 




Nationai 










(3309.3314) 






0P-21C 


tPMI 








0P-21G 


PMI 






475 


0P-21H 


PMI 






500 


LF442 


National 










(3309.3314) 




600 


LM112 


t National 








LM212 


National 








LM316A 


National 




140 




LM108 


t AMD 








AD108 


tAD 


(3153) 






LM108 


t Harris 










(3286,3288) 






LM108 


t Intersil 








LM108 


t Motorola 








LM108 


t National 








PM108 


jPMI 








SG108 


t Silicon G 








SFC2108 


t Thomson-CSF 






LM112 


t AMD 




150 




mA108 


t Fairchild 








OP-08 


tPMI 








OP-12 


tPMI 






Programmable 




The current drain limits of these units are approximately 




10-300 fia. 


CA3094 


tRCA 








CA3094A 


tRCA 








CA3094B 


tRCA 






The current drain limits of these units 


are approximately 




10-300 mA. 


mA776C 


Fairchild 








HA-2720 


t Harris 


(3236) 






HA-2725 


Harris 


(3236) 






LM4250C 


Harris 










(3286.3288) 


160 




ICL4250 


t Intersil 








ICL4250C 


t Intersil 








MC1776 


t Motorola 








LM4250 


t National 








LM4250C 


t National 








SG3250 


Silicon G 








SG4250 


t Silicon G 








SG4250G 


t Silicon G 








CA3078 


tRCA 


(3354) 






UC4250 


t Solitron 




170 




UC4250C 


Solitron 








mA776 


t Fairchild 










(Continued) 





Current 
pA 25°C 



Low Bias Current 



Rated values do not usually include thermal rise due to 


circuit operation. 




0.01 


ICH8500A 


Intersil 


0.075 


3528C 


Burr-Brown 




AD515L 


AD (3153) 




0PA104CM 


Burr-Brown 


0.1 


3523L 


Burr-Brown 




ICH8500 


Intersil 




AM-490-2C 


Datel 


0.15 


AD515K 


AD (3153) 


0.2 


ADOP-07 


t AD 


0.25 


AD523L 


AD 




3523 K 


Burr-Brown 




OPA104BM 


Burr-Brown 


0.3 


AD515J 


AD (3153) 




AM-490-2B 


Datel 




HA-2904 


Harris 


0.5 


AD523K 


AD 




3523J 


Burr-Brown 




no A inA A ki 
UrA 1U4AM 


Burr-Brown 




AD504M 


AD 




AD510L 


AD 




AD517L 


AD 




35 IOC 


Burr-Brown 




MP517L 


Micro Pwr 




MP5505A 


t Micro Pwr 




LH0044A 


t National 




LH0044AC 


National 


1.0 


AD523J 


AD 




3522 L 


Burr-Brown 




ICL8007AC 


Intersil 






t Intersil 




LH0052 


+ Hatlnnal Hid?) 


2.0 


3527B 


Burr-Brown 




OPA103BM 


Burr-Brown 


5.0 


AD506L 


AD (3153) 




0PA103AM 


Burr-Brown 




CA3080 


RCA 




CA3080A 


tRCA 




3522K 


Burr-Brown 




3522S 


Burr-Brown 




3527A 


Burr-Brown 




3527C 


Burr-Brown 




LH0052C 


National 




1425-01 


Teledyne P 




1425-02 


Teledyne P 


10.0 


MP5507A 


t Micro Pwr 






(401.3292) 




OPA101 


Burr-Brown 




OPA106/MIL 


t Burr-Brown 



20 



30 



40 



(D 

'n 
O 

sz 
q 
-t— ' 
o 

Q) 
Q) 
CO 

v_ 

(D 
-t— ' 
CO 



t Military Temperature Range (-55° to 125°C) 
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LINEAR-Operational Amplifiers (Cont'd) 



Supply Current 














iiA ± 15V Device 


Source 


Line 


Function Device 


Source 




Line 


Function Device 


Source 


Line 


Low Power 




Programmable 








Quad (4 units per package) 


(Cont'd) 

Raytheon 




Programmable 


(Cont'd) 


















Adjustable Current/Performance Single 






LM 140 




The current drain limits of these units are approximately 




(1 unit per package) 










Raytheon 




10-300 nA. 


(Cont'd) 




ICL7612C 


Intersil 






LM346 


nay iMcuii 


90 


LM4250 


t Harris 

(3286,3288) 




GA3094 
CA3094A 


tRCA 
tRCA 














Intersil 




CA3094B 


tRCA 












ICL8021M 


t Intersil 




mA776C 


Fairchild 












MC1776C 


Motorola 




>jA776M 


t Fairchild 




30 








MC3476 


Motorola 




HA-2720 


t Harris 












CA3078A 


t RCA (3354) 




HA-2725 


Harris 












CA6078A 


t RCA (3354) 




LM4250C 


Harris 












SG1250 


t Silicon G 




ICL4250 


t Intersil 












SG2250 


Silicon G 




ICL4250C 


t Intersil 


















ICL7611C 


Intersil 




























mA@±8V 






MC1776 


t Motorola 


















LM4250 


t National 




























20 ICL7611M 


t Intersil 


10 


LM4250C 


t National 












IGL7613M 


t Intersil 




SG3250 


Silicon G 




40 








■ ICL7631M 


t Intersil 




SG4250 


t Silicon G 












ICL7632M 


t Intersil 




SG4250C 


t Silicon G 












ICL7o4ZM 


t Intersil 




CA3078 


tRCA 
RCA 












200 ICL7612C 


Intersil 




GA3080 












ICL7611C 


Intersil 




CA3080A 


tRCA 












ICL7612M 


t Intersil 




LM4250 


t Harris 












ICL7613C 


Intersil 




ICL7611M 


t Intersil 












ICL7614C 


Intersil 




ICL7612M 


t Intersil 












IGL7615C 


Intersil 


20 


ICL7613C 


Intersil 












ICL7621C 


Intersil 




ICL7613M 


t Intersil 




50 








ICL7622G 


Intersil 




ICL8021C 


Intersil 












ICL7631G 


Intersil 




IGL8021M 


t Intersil 












IGL7642C 


Intersil 




MC1776C 

MC3476 

CA3078A 

SG1250 

SG2250 


Motorola 
Motorola 

tRCA 

t Silicon G 
Silicon G 


















Dual (2 units per package) 




















HA-2730 


t Hirrls 




















(3239.3287) 
















HA-2735 


Harris 




















(3239.3287) 
















ICL8022C 


Intersil 




60 














ICL8022M 


t Intersil 


















LH2425d 


t National 


(3342) 
















LH24250C 


National 


(3342) 
















Triple (3 units per package) 




















CA3060 


tRCA 


















ICL7632C 


Intersil 


















ICL7632M 


t Intersil 


















ICL8023G 


Intersil 


















ICL8023M 


t Intersil 


















CA3060A 


RCA 


















CA3060B 


RCA 




70 














SG1253 


t Silicon G 


















SG2253 


Silicon G 


















SG3253 


Silicon G 


















L144A 


t Siliconix 


















L144B 


Siliconix 


















L144C 


Siliconix 


















Quad (4 units per package) 




















XR146 


tExar 


(3207) 
















XR246 


Exar 


(3207) 
















XR346 


Exar 


(3207) 
















XR4202 


Exar 




80 














XR4202M 


t Exar 


















MC3575 


t Motorola 


















TCA3002 


Motorola 


















TCA3003 


Motorola 


















LM146 


t National 


















LM246 


National 


















LM346 


National 




















(Continued) 










t Military Temperature Range ( 


-55° to 125°C) 


* Typical Value 









CD 

;d 

O 

c 
o 

o 

0) 
CO 

V. 

<D 
(0 

cc 



Bold face Indicates additional data is provided on tlie page noted. 
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MASTER SELECTION GUIDE 



LINEAR-Operational Amplifiers (Cont'd) 



Supply 






Voltage, V 


Device 


Source 




Single Supply 


Single Units 




to 24 


CA3094 




to 36 


mA759 


t Fairchild 




mA759C 


Fairchild 




CA3140 


tRCA 




CA3094A 


tRCA 


to 44 


CA3094B 


tRCA 


1to 16 


ICL7612C 


Intersil 




ICL7612M 


t Intersil 


5 to 16 


CA3130 


t RCA (3349) 




CA3130A 


t RCA (3349) 




OP-20B 


tPMI 




OP-20C 


tPMI 




OP-20F 


PMI 




OP-20G 


PMI 




0P-20H 


PMI 


Dual Units 


to 20 




4- DMI 

\ rivii 




0P-215C 


t PMI 




Ur-t 1 or 


rml 




0P-215G 


PMI 


3 to 26 


HA i/yu<; 


Hitachi 




LM2902 


Motorola 




LM2904 


Motorola 




LM2902 


National 




LM2904 


National 




LM2902 


Raytheon 




CA2904 


RCA 




LM2902 


Tl 




LM2904 


Tl 


3 to 30 


LM158 


t Motorola 




LM258 


Motorola 




LM358 


Motorola 




LM158 


t National 




LM258 


National 




LM258A 


National 




LM358A 


National 




CA158 


tRCA 




CA258 


RCA 




LM158 


t Signetics 




LM258 


SIgnetics 




NE532 


Signetics 




NE535 


t Signetics 




SE532 


t Signetics 




SE535 


t Signetics 




LM158 


tTI 




TL321C 


Tl 




TL321M 


tTI 




LM158A 


t National 




LM358 


National 




CA358 


RCA 




LM358 


Signetics 




LM358 


Tl 


3 to 36 


mA798 


Fairchild 




MC3458 


Motorola 


4 to 36 


CA3Z40 


RCA (3350) 


8 to 36 


TBA231 


SGS 


Quad Units 


3 to 30 


mA124 


t Fairchild 




^A224 


Fairchild 




^A324 


Fairchild 




LM124 


t Intersil 




LM324 


Intersil 




LM124 


t Motorola 




LM224 


Motorola 






(Continued) 



Supply 
Voltage, V 



Unity Gain , 
Bandwidtti MHz 



3 to 30 



20 



30 



40 



60 



(Cont'd) 





LM324 


Motorola 




LM124 


t National 




LM224 


National 




LM324 


National 




mPC224 


NEC-Electron 




mPC324 


NEC-Electron 




LM124 


t Raytheon 




LM224 


Raytheon 




LM324 


Raytheon 




CA124 


tRCA 




CA224 


RCA 




CA324 


RCA 




LM124 


t Signetics 




LM224 


Signetics 




LM324 


Signetics 




SG124 


t Silicon G 




SG224 


Silicon G 




SG324 


Silicon G 




LM124 


tTI 




LM224 


Tl 




LM258 


Tl 




LM324 


Tl 


3 to 36 


XR3403 


Exir (3207) 




XR3503 


tExar (3207) 




mA3303C 


Fairchild 




mA3403C 


Fairchild 




MC3303 


Motorola 




IviUofUo 


Motorola 




IVIUoOUo 


t Motorola 






nay iiicuii 




nlVIOoUy 


1 nayiiicuii 




nVOnUj 


Raytheon 


4 to 18 


MC3401 


Motorola 






National 




RC3401 


Raytheon 




CA3401 


tRCA 


4 to 28 


IVlLfOOUl 


Motorola 




LM3301 


National 




RC3301 


Raytheon 


4 to 32 


LM2900 


National 




LM3900 


National 




LM2900 


Raytheon 




LM3900 


Raytheon 




LM2900 


Tl 




LMsgoo 


Tl 


4 to 36 


LM1900 


Tl 


5 to 30 


0P-420B 


tPMI 




0P-420C 


tPMI 




0P-420F 


PMI 




0P-420G 


PMI 



Wide Band 



100 



110 



30 * 


LH0003 


t National 




i-nuuuou 


Nstioricil 




LH0005 


National 




LH0005A 


t National 




LH0005C 


National 




mPC702 


NEC-Electron 




TL702C 


Tl 




TL702M 


tTI 




mPC51A 


NEC-Electron 




SL565 


Plessey 


35* 


AD507J 


AD (3155) 




AD507K 


AD (3155) 




AD507S 


t AD (3155) 




9917 


OEI 


38 * 


CA3100 


t RCA 


40 


9932 


OEI 


50 * 


CA3015 


t RCA 




CA3015A 


t RCA 




CA3016 


t RCA 




CA3016A 


t RCA 




CA3030 


RCA 




CA3030A 


RCA 




CA3038 


tRCA 




CA3038A 


tRCA 




355 1J 


Burr-Brown 




355 IS 


t Burr-Brown 




OPA101 


Burr-Brown 




OPA102 ' 


Burr-Brown 


60 * 


1430 


1 cicuyiic r 




1430-83 


\ Tslcdyns P 




9912 


tOEl 


65 * 




Fairchild 




^inl lOIVI 


t Fairchild 


70 * 


3554A 


Burr-Brown 




3554B 


Burr-Brown 




3554S 


Burr-Brown 




ADLH0032 


fAD (3155) 




ADLH0032C 


AD (3155) 




1 Hnni9 






1 Hnni/ir; 

Lnuuo^u 


iiaiiuiiai 




LH0024 


t National 




LH0024C 


National 




OPA605 


Burr-Brown 


100 


AM-500GC 


Datel 




AM-500MC 


Datel 




9912 


tOEl 




9906 


tOEl 




NE5539 


Signetics 




SE5539 


t Signetics 




9908 


tOEl 




9909 


OEI 


200 


9916 


tOEl 




9918 


OEI 


300 


9914 


OEI 


500* 


1435 


t Teledyne P 


1000 . 


OPA600/MIL 


Burr-Brown 



120 



130 



140 



150 



160 



t Military Temperature Range ( - 55° to 125°C) 
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* Typical Value 

Bold face Iniilcites additional data is provided on tlie paga noted. 
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IC MASTER 



LINEAR-Operational Amplifiers-Characteristics 



Offset Bias Offset Voltage 


Band- 


Slew 


Voltage 












Voltage Current Current Drift 


width 


Rate 


Gain 


CMRR 










iiiV(25°C) nA(25°C) nA(25°C) >iV/°C 


MHz 


yifis 


V/V 


dB 


Comp. 


Comments 


Device 


Source 


Single Units 




In this list the "Comp." column indicates the number of compensation components required at unity gain. Thus indicates a fully compensated amplifier. 






The bandwidth and slew rate are listed with the amplifier compensated for unity gain. 












0.005 0.01 0.005 0.01 


2.0* 


2.5* 


10M 


120 





Chopper Stabilized 


ICL7650C 


Intersil 


3 - 0.1 


0.3 


- 


30K 


88* 





Commutating Auto Zero, Compensated 


ICL7600C 


Intersil 
















ICL7600l\fl 


t Intersil 














Commutating Auto Zero, 


















Uncompensated 


ICL7601C 


Intersil 
















ICL7601M 


t Intersil 


0.01* 10 - 0.2* 


8* 


2.8* 


1.5M* 


120 





Ultra-Low Noise 


MP5527 


Micro Pwr 


















(401,3292) 




63* 


17 * 


1.5M * 


120 





Ultra-Low Noise 


MP5537 


Micro Pwr 


















(401.3Z9Z) 


0.020* 0.15 * 0.05* 0.1 


3* 


2.5* 


1M 


120 


3 


Chopper Stabilized 




Datel 


0.3 


3* 


2.5* 


1M 


120 


3 


Chopper Stabilized 


AM-490-2B 


Date! 


0.6 


3 * 


2.5 * 


1M 


120 


3 


Chopper Stabilized 


AM-490-2M 


t Datel 


1.0 


3 * 


2.5 * 


1M 


120 


3 


Chopper Stabilized 


AM-490-2A 


Datal (2623) 


0.025 1 0.25 0.5 


0.25 * 


0.1 * 


1M 


110 





Ultra Low Offset Voltage, Low Drift 


AD517L 


AD (3153) 
















MP517L 


Micro Pwr 


2 2 0.6 


0.6 * 


0.17 * 


300K 


110 





Ultra Low Offset Voltage, Low Drift 


AD0r-07A 


TAO (3153) 
















0P-07A 


t Intersil 




1.2* 


0.25 * 


300K 


110 





Ultra Low Offset Voltage, Low Drift 


IvIrOOU/A 


t Micro Pwr 
















0P-07A 


f Micro Pwr 
















0P-07A 


t PMI 




2.5* 


0.8* 


1M 


100 





Ultra Low Offset Voltage, Low Drift 


nfl-u lOU'L 


Harris 


















(3264,3287) 
















HA-5135-2 


Harris 


















(3264,3287) 
















HA-5130-5 


Harris 


















(3264,3287) 
















HA-5135-5 


Harris 


















(3264.3287) 


10 2.5 2 


0.3* 


0.1 * 


1IVI 


110 





Trimmed Offset 


AD510L 


AD (3153) 


15 2.5 0.5 


0.4* 


0.06* 


1M 


120 


1 


Precision, Low Noise 


LH0044A 


t National (3342) 
















LH0044AC 


Nalionai (3342) 


20 20 0.75 


— 


— 


5-1000 


ibo 





Instrumentation (2 amps available as 


















pair) 


3629B 


t Burr-Brown 


25 30 0.5 


- 


- 


5-1000 


100 





Instrumentation (2 amps available as 


















pair) 


3629C 


Burr-Brown 
















3629S 


t Burr-Brown 


35 50 3 


- 


- 


5-1000 


100 





instrumentation (2 amps available as 


















pair) 


3629A 


Burr-Brown 


40 35 - 


8* 


3.2 


1200K * 


126* 





Ultra Low Noise, Low Offset 


0P-27A 


tPMI 
















0P-27E 


PMI 




63 * 


11 * 




— 





Low Noise, High Slew Rate 


0P-37A 


t Raytheon 


0.2 


25* 


18* 


1M 


- 





Ultra Low Noise, Low Offset 


0P-37A 


t PMI 
















0P-37E 


PMI 


0.6 


5 


1.7 


1M 


114 





Ultra Low Noise 


AM-427-B 


Datel 








600K 


114 





Ultra Low Noise 


0P-27A 


t Raytheon 
















0P-27E 


Raytheon 




.8* 


1.7 


1000K 


114 


^ 


Ultra Low Noise 


0PA27A 


t Burr-Brown 
















0PA27E 


Burr-Brown 




40* 


11 


1000K 


114 





Ultra Low Noise 


0PA37A 


t Burr-Brown 
















0PA37E 


Burr-Brown 


0.05 0.014 0.014 45 


7 


13* , 


128 


86 





High Speed Instrumentation 


AM-543MM 


t Datel 
















AM-543MR 


Datel 


0.05 0.05 45 


7 


13* 


128 


86 





High Speed Instrumentation 


AM-543MC 


Datel 


1 0.5 0.4 


3* 


2.5* 


10M 


130 


3 


Chopper Stabilized 


HA-2904 


Harris 


2 0.75 1 


0.25 * 


0.1* 


1M 


100 





Ultra Low Offset Voltage, Low Drift 


AD517K 


AD (3153) 
















AD517S 


tAD (3153) 
















MP517K 


Micro Pwr 
















MP517S 


t Micro Pwr 


5 0.5 0.5 


0.2 




2M 


126 





Precision Instrumentation 


LM163A 


t National 
















LM363A 


t National 


















(Continued) 



20 



30 



40 



50 



t Military Temperature Range (-55° to 125°C) 
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MASTER SELECTION GUIDE 



LINEAR-Operational Amplifiers-Characteristics (Cont'd) 



Offset Bias 
Voltage Current 
niV(25°C) nA(25°C) 


Offset 
Current 
I nA (25°C) 


Voltage 
Drift 
^V/°C 


Band- 
width 

mz 


Slew 
Rate 
V/ms 


Voltage 
Gain 
V/V 


CMRR 
dB 


Comp. 


Comments 


Device 


Source 




Line 


Single Units 


(Cont'd) 




0.05 

10 


10 


0.5 




5 


1000 


90 





Precision Insrumentatlon 


AD524C 


(Cont'd) 
AD (3158) 




13 


4.0 


1 


0.3* 


0.1 * 


1M 


110 





Trimmed Offset 


AD510K 
AD510S 


AD 
tAD 






14 


14 


1 


0.5 * 


- 


1024 


86 





Low Drift Instrumentation 


AM-542MM 
AM-542MR 


t Datel 
Datel 






30 


5 


0.2 
0.5 
1 


0.25 
0.4* 
0.4* 


5 

0.06* 
0.06* 


IK 

500K 
500K 


115 
114 
114 




1 
1 


Precision Instrumentation 
Precision, Low Noise 
Precision, Low Noise 


AD624C 

LH0a44B 

LH0044 


AD (3156,3158) 
National (3342) 
t National (3342) 




50 


50 


1 


0.5 * 




1024 


86 





Low Drift Instrumentation 


AM-542MC 


Datel 






0.06 1 
15 


0.5 
10 


0.6 
0.5 


3* 
0.4 * 


2.5* 
0.5 * 


1M 
1M 


120 
110 


3 
1 


Cfiopper Stabilized 
Low Drift 


HA-2900 
35 IOC 


t Harris 
Burr-Brown 




10 


55 


50 




63* 


11 * 









Low Noise, Higli Slew Rate 


0P-37B 
0P-37F 


t Raytheon 
Raytheon 










0.3 


8* 


'3.2* 


1200K * 


123* 





Ultra Low Noise 


0P-27B 
0P-27F 


PMI 
PMI 












25* 


18* 


1M 







Ultra Low Noise, Low Offset 


0P-37B 
0P-37F 


tPMI 
' PMI 










1.3 


5 


1.7. 


500K 


106 





Ultra Low Noise 


0P-27B 
0P-27F 


t Raytheon 
Raytheon 






0.060 55 


50 


1.3 


8* 


1.7 


1000K 


106 





Ultra Low Noise 


0PA27B 
0PA27F 


t Burr-Brown 
Burr-Brown 




20 








40* 


11 


1000K 


106 





Ultra Low Noise 


0PA37B 
0PA37F 


t Burr-Brown 
Burr-Brown 






075 3 


2.8 


1.3 


0.6 * 


0.17 * 


200 K 


110 





Ultra Low Offset Voltage, Low Drift 


OP-07 
ADOP-07 


t Intersil 
fAD 


(3153) 










1.2 * 


0.25 * 


200K 


110 





Ultra Low Offset Voltage, Low Drift 


OP-07 
mA714 
MP5507B 

OP-07 


t Micro Pwr 
t Fairchild 
t Micro Pwr 

(401.3292) 

tPMI 




4 


3.8 


0.2 
1.3 


0.4 
0.6* 


0.2 
0.17* 


150K 
200K 


106 
123* 






Ultra-Low Offset Voltage 

Ultra Low Offset Voltage, Low Drift 


OP-07E 
ADaP-07E 

0P-07E 


Tl 
AD 

Intersil 


(3153) 


30 








1.2* 


0.25* 


200K 


106 





Ultra Low Offset Voltage, Low Drift 


mA714E 
MP5507E 
OP-07E 
OP-07E 


Fairchild 
Micro Pwr 
Micro Pwr 
PMI 






15 


3 


2 


1.2 * 


0.25 * 


1M 


120 





Precision Instrumentation 


CA3493B 
CA3193B 


tBCA 
fRCA 


(3351) 
(3351) 




0.08 1 


0.5 


0.2* 


3* 


2.5* 


1M 


120 


3 


Chopper Stabilized 


AM-490 
HA-2905 
1340 


Datel 
Harris 
TeledyneP 




40 


15 


0.5 


1.5 


0.1* 


- 


1M 


105 





Precision, Low Power 


OP-20B 
OP-20F 


tPMI 
PMI 






0.10 3 


2.8 


0.4* 


1.2* 


0.25* 


500K 







Ultra Low Offset Voltage 


OP-207A 
0P-207B 


tPMI 
PMI 






5 


1 


3 


0.2 * 




2M 


120 





Precision Instrumentation 


LM163 


t National 






20 


15 


0.5 




5 


1000 


90 





Precision Insrumentatlon 


AD524B 


AD 


(3158) 




25 


5 


3 


3* 


0.1* 


250K 


94 


. 


Trimmed Offset 


AD51QJ 


AD 


(3153) 




35 


5 


1 


0.4 * 


0.06 * 


500K 


114 


1 


Precision, Low Noise 


LH0044C 


National 


(3342) 




40 


1 


0.8 




1.7 


1800 


114 





Ultra Low Noise 


OP-27 


Micro Pwr 




50 


50 


35 


0.5 
0.5 


0.25 


5 
5 


IK 
1000 


110 
90 






Precision Instrumentation 
Precision Insrumentatlon 


AD624B 
AD524S 


AD (3156.3158) 
fAD (3158) 




70 


1 


0.6 
0.8 




0.01 


1M 
1M 
100K 


120 
120 
120 


4 
4 
4 


Instrumentation 
High Performance 725 
High Gain Instrumentation 


SSS725A 
SSS725A 
0P-06A 


tPMI 
t AMD 
tPMI 






80 


40 
75 


0.4* 


8* 
63* 


3.2* 
11 * 


17 


1800 


114 





Low Noise, High Slew Rate 


OP-37 

0P-37C 

0P-37G 


Micro Pwr 
t Raytheon 
Raytheon 










0.4* 


8* 


3.2* 


1200K 
1200K * 


120 
120 






Ultra Low Noise 
Ultra Low Noise 


0P-27G 
0P-27C 


PMI 
PMI 

(Continued) 


60 



CD 
■+-' 
CO 
CO 



t Military Temperature Range (-55° to 125°C) 
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* Typical Value 

Bold face Indicates addllional data Is provided on the page noted. 
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IC MASTER 



LINEAR-Operational Amplifiers-Characteristics (Cont'd) 



Offset Bias 
Voitage Current 
mVCZS^C) nA(25''C) 


Offset 
Current 
nA (25°C) 


Voltage 

Drift 

mV/°C 


Band- 
widtli 
MHz 


Slew 
Rate 


Voltage 

Gain 

V/V 


CMRR 
dB 


Comp. 


Comments 


Device 


Source 


Line 


Single Units 


(Cont'd) 




0.10 80 


75 


0.4* 


25 * 


18 * 


700K 


120 





Ultra Low Noise 


0P-37C 
0P-37G 


(Cont'd) 

t PMI . 
PMI 








1.8 


5 


1.7 


106K 


100 





Ultra Low Noise 


AM-427-A 

nivi *Tt/ ivi 


Datel 
t Datel 














300K 


100 





1 lltra 1 nu/ Mnico 


0P-27C 

0P-27G 


7 ndyuicuii 
Raytheon 










8* 


1.7 


700K 


100 





Ultra Low Noise 


0PA27C 

\Jrf\£.l\3 

0PA37C 
0PA37G 


t Burr-Brown 
Burr-Brown 

t Burr-Brown 
Burr-Brown 


10 


100 


- 


1 


0.25 


5 


IK 


100 





Precision Instrumentation 


AD6Z4S 


tAD (3156.3158) 




150 


15 


0.5 


0.6 * 




cm 


110 


u 


Precision, Low Power 


0P-21B 
0P-21F 


t PMI 
PMI 




0.12 25 


15 


1 


0.4* 


0.5 


1M 


110 


1 


Low Drift 


3510B 
3510S 


Burr-Brown 
t Burr-Brown 








2 


0.25 


0.5 


1M 


110 


1 


Precision, Low Drift 


3510V 


t Burr-Brown 




0.13 12 


6 


0.2 


0.4 


0.2 


100K 


110 





Ultra-Low Offset Voltage 


0P-07D 


Tl 




0.15 2 


0.2 


2.5 


0.8* 


0.'l2 * 


80K 


104 





Improved 108 A, Low Bias, 
Compensated 


0P-12A 
0P-12E 


tPMI 
PMI 


















1 


Improved 108 A, Low Bias 


OP-08A 
0P-08E 


tPMI 
PMI 


20 




2 


0.9 


0.5* 
0.6 


0.1 
0.17 


500K 
300K 


114 
126 






Ultra Low Noise 
Low Bias, Low Drift 


0P-05A 
0P-05A 


t Raytheon 
t Intersil 










1.2* 


0.25* 


300K 


114 





Instrumentation 


0P-05A 
MP5505A 

0P-05A 


t Micro Pwr 
t Micro Pwr 

(401.3292) 

tPMI 




5 


1 


3 


0.25* 


0.1 * 


1M 


94 





Ultra Low Offset Voltage, Low Drift 


AD517J 

MP517J 


AD (3153) 

Micro Pwr 




7 


6 


0.2 
1.8 


0.4 

0.5* 

0.6* 


0.2 
0.1 

0.17* 


100K 
100K 
120K 


100 
100 
100 







Ultra-Low Offset Voltage 
Ultra Low Noise 

Ultra Low Offset Voltage, Low Drift 


OP-07C 
OP-07C 
AD0P-07C 

OP-07C 


Tl 

Raytheon 

AD (3153) 

Intersil 


30 








1.2* 


0.25* 


120K 


100 





Ultra Low Offset Voltage, Low Drift 


OP-07C 
^A714C 
MP5507C 

0P-07C 


Micro Pwr 
Fairchild 
Micro Pwr 

(401.3292) 

PMI 




7.0 


6.0 


0.5* 


0.5* 


0.17* 


120K 


100 





Low Noise 


mPC354 


NEC-Electron 




12 


6 


2.5 


0.5* . 
0.6* 


0.1 

0.17* 


100K 
120K 


94 
94 






Ultra Low Noise 

Ultra Low Offset Voltage, Low Drift 


0P-07D 
AD0P-07D 

OP-07D 


Raytheon 

AD (3153) 

Intersil 


40 








1.2* 


0.25* 


120K 


94 





Ultra Low Offset, Low Drift 


MP5507D 

OP-07D 


Micro Pwr 

(401.3292) 

PMI 




35 


20 


2 


0.4* 


0.5* 


1M 


110 


1 


Low Drift 


3510A 


Burr-Brown 




0.17 85 


90 


2 


4.5 


11 

17 * 
if 


50K 


100 
lUU 


1 


Ultra Low Noise 
Ultra Low Noise 


OP-34 

mruuol 


PMI 

Micro Pwr 

(401.3292) 










5 


1.7 
2.8* 


50K 
500K 


100 
100 


1 


Ultra Low Noise 
Ultra Low Noise 


OP-24 
MP5524 


PMI 

Micro Pwr 

(401.3292) 




0.20 7 


6 


0.7* 


1.2* 


0.25* 


400K 







Ultra Low Offset Voltage 


OP-207E 
0P-207F 


PMI 
PMI 




10 


3 


3 


0.2* 




1M 


114 





Precision Instrumentation 


LM363 


National 


50 


15 


15 


2 


0.3* 


0.1* 


1-1000 


80 





Instrumentation 


AD522B 


AD 




20 


5 


3 


1.2* 


0.25 


300K 


110 





Precision, Instrumentation 


CA3193A 


RCA (3351) 




25 


2.5 


5 


0.1* 




400K 


100 





Precision, Low Power 


0P-20C 
0P-20G 


tPMI 
PMI 






20 


6 


0.3* 


0.1* 


1-1000 


75 





Instrumentation 


AD522S 


tAD 




100 


2 


5 


0.1* 


1* 


1-1024 


74 





Instrumentation 


AD612A 


AD 

(Continued) 
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* Typical Value 

Bold face Indicatss additional data is provided on the page noted. 



IC MASTER 1983 



MASTER SELECTION GUIDE 



LINEARrOperational Amplifiers-Characteristics (Cont'd) 



Offset Bias 
Voltage Current 
nnV{25°C) nA(25°C) 


Offset 
Current 
nA (25°C) 


Voltage 

Drift 

,iV/°C 


Band- 
widtfi 
MHz 


Slew 
Rate 
V/ms 


Voltage 

Gain 

V/V 


CMRR 
dB 


Comp. 


Comments 


Device 


Source 


Line 


Single Units 


(Cont'd) 




0.20 100 


2 


5 


0.1* 


1 * 


1-1024 


74 





Instrumentation 


AD612B 
AD612C 
AD614A 
AD614B 


(Cont'd) 

AD 
AD 
AD 
AD 




200 


20 


0.5 


0.6* 


0.25 


1.5M 


105* 





Precision, Low Power 


0P-21C 
0P-21G 


tPMI 
PMI 




0.25 0.00015 
0.001 


0.00004 
0.0002 


5 
2 


0.5 * 
1 * 


0.3 
0.9 


100K 
200K 


80 
76 

76 




Ultra Low Bias FET 
Low Bias, FET Input 

Low Drift, Low Bias FET 


3528B 

OPA105WM/ 
MIL 

OPA103DM 


Burr-Brown 

f Burr-Brown 
Burr-Brown 








5 


1* 


0.9 


100K 
200K 


76 
76 


; 


Low Bias, FET Input 
Low Drift, Low Bias FET 


0PA105VM 
OPA103CM 


t Burr-Brown 
Burr-Brown 


10 






25 


1 * 


0.9 


100K 


76 




Low Bias, FET Input 


0PA105UI^ 


t Burr-Brown 






0.0005 


3 


0.7* 


0.3 


40K 


76 





Precision, Low Drift FET 


AD545M 


AD (3153) 




0.002 


U.UUUo 


5 


1 * 


0.6 


100K 


76 * 





Low Drift FET 


3527B 


Burr-Brown 




0.010 


0.002 * 
0.004 


1 

5* 


1.5 * 
10 


0.6 
6.5* 


100K 
50k 


90 * 
105 






Ultra Low Drift FET 

Low Noise, Wideband JFET 


3521L 

0PA101BM 

0PA102BM 


Burr-Brown 
Burr-Brown 
Burr-Brown 




0.015 


0.002 * 


2 


1.5* 


0.6 


100K 


90* 





Ultra Low Drift FET 


3521K 


Burr-Brown 




0.020 


0.020 * 


5 


1.5* 


0.6 


50K 


90* 





Ultra Low Drift FET 


3521 J 
3521R 


Burr-Brown 
t Burr-Brown 


20 


0.025 


0.002 


1 


1 


3 


250K 


80 


2 


Ultra Low Drift BIFET 


AD547L 


AD (3151.3153) 




2 


2 


0.6 


0.5* 
2.5* 


0.1 
0.5 


150K 
1M 


110 
100 






Ultra Low Noise 
Ultra Low Drift 


0P-07A 
AM-430B 


t Raytheon 
Datel 




40 


35 


- 


63* 


11* 


- 


- 





Low Noise, HigfiSlew Rate 


0P-37E 


Raytfieon 




50 


0.005 
35 


5 

0.5 


5* 


30* 
5 


60K 
1000 


80 
90 





Higfi Speed, Low Drift FET 
Precision Instrumentation 


AD381L 
AD524A 


AD (3155) 
AD (3158) 




100 




1 


0.25 


5 


IK 


100 





Precision Instrumentation 


AD624A 


AD (3156,3158) 




0.30 0.050 
0.1 


0.010 
0.03 


1 * 

5 


1 * 

3 


0.3 
10 


100K 
100K 


110 
90 





Improved 108 A, Low Power 
Precision JFET 


LM11 
MA337 


t National 
Analog Sys 




2 


0.00004 
0.2 


10 
3.5 


0.035*- 
0.8* 


2.2* 
0.12* 


100K 
80K 


80 
104 






Ultra Low Bias FET 
Improved 108 A, Low Power, 
Compensated 


0PA104CM 

0P-12B 
0P-12F 


Burr-Brown 

tPMI 
Pf^l 


30 
















1 


Improved 108 A, Low Power 


0P-08B 

no npp 
Ur-uor 


tPMI 

DMI 




25 


2 


5 


Hi* 
U.l 




500K 


on 
yu 





Precision, Low Power 


Ur-^UM 


rMI 




1000 


200 


2 


20 


10 


10K 


90 


1 


Precision, Bipolar 


MA327 


Analog Sys 




0.35 2 
3 


2 
2 


0.2 
0.2 


3.5 
2.5 


0.12* 
0.12* 


300K 
300K 


104 
104 




Low Bias Current 
Low Bias Current 


MP5512 
MP5508 


Micro Pwr 

Micro Pwr 

(401.3292) 




0.4 5 


1 


1.5 


0.25 


0.08 


900K* 


82 





Programmable Micropower 


0P-22A 


PMI 




0.40 25 


20 


6 


0.3* 


0.1* 


1-1000 


75 





Instrumentation 


AD522A 


AD 


40 


0.5 0.000075 
0.0001 


0.00002 
0.00005 


10 
25 


0.5 * 
1* 


0.3 
0.6 


100K 


70 
80* 





Ultra Low Bias FET 
Ultra Low Bias FET 


3528C 
3523L 


Burr-Brown 
Burr-Brown 




0.00015 


0.00008 


15 


0.035 * 


2.2* 


100K 


66 





Ultra Low Bias FET 


0PA104BM 


Burr-Brown 




0.00025 


0.0001 


25 


1 * 


0.6 


100K 


80* 





Ultra Low Bias FET 


3523K 


Burr-Brown 




u.uuuo 


u.uuuuo 


lU 








DO 




Mltro 1 nil/ RiQC PPT 
UlUd LOW Diab rP 1 




Burr-Brown 




0.001 


0.0001 
0.0005 


5 
5 


1 * 

0.7* 


1.5 
0.3 


100K 
40K 


80 
76 






Precision FET 
Precision, Low Drift FET 


LH0052 
AD545L 


t Natio)ial 
AD (3153) 






0.002 * 


15 


1 * 


1.3* 


200K 


76 





Low Drift, Low Bias FET 


OPA103BM 


Burr-Brown 




0.002 


0.003 * 


25 


1 * 


1.3* 


200K 


76 





Low Drift, Low Bias FET 


GPA103AM 


Burr-Brown 




0.005 


0.0003 * 


2 
10 


1 * 
1* 


0.6 
0.6 


100K 
100K 


76* 
76* 






Ultra Low Drift FET 
Low Drift FET 


3527C 
3527A 


Burr-Brown 
Burr-Brown 


50 




0.001 * 


25 


1* 


0.6 


50K 


90* 





Low Offset FET 


3522K 
3522S 


Burr-Brown 
Burr-Brown 




0.020 


0.002 * 


10 


1.5* 


0.6 


50K 


90* 





Ultra Low Drift FET 


3521H 


Burr-Brown 




0.025 


0.002 


2 
5 


1 
1 


3 
3 


250K 
250K 


80 
80 


2 
2 


Ultra Low Drift BIFET 
Ultra Low Drift BIFET 


AD547K 
AD547S 


AD (3151.3153) 
AD (3151.3153) 

(Continued) 





t Military Temperature Range ( - 55° to 125°C) * Typical Value 

Bold fics Indlcatis iddltlonil data Is provided on the page noted. 
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IC MASTER 



LINEAR-Operational Amplifiers-Characteristics (Cont'd) 



Offset Bias Offset 


Voltage 


Band- 


Slew 


Voltage 












Voltage Current Current 


Drift 


width 


Rate 


pain 


CMRR 










mV(25°C) nA(25°G) nA(25°C) 


mV/°C 


MHz 


V/^s 


V/V 


dB 


Comp. 


Comments 


Device 


Source 


Single Units 


(Cont'd) 


0.5 0.025 0.002 


5 
















(Cont'd) 






n 
iM 


17 * 


50K 


80 





High Speed Precision Bipolar JFET 


AD544L 


AD (3103) 






5* 


30* 


40K 


80 


1 


High Speed, Low Drift FET 


AD382T 


tAD (3155) 










60K 


80 


- 


High Speed, Low Drift FET 


AD381T 


tAD (3155) 




10 


5* 


30* 


40K 


80 


1 


High Speed, Low Drift FET 


AD382K 


AD (3155) 










60K 


80 


- 


High Speed, Low Drift FET 


AD381K 


AD (3155) 


0.010 


5 


1.0* 


3 


200K 


80 





Precision Bipolar JFET 


AD542L 


AD (3153) 


0.03 


0.03 


5 * 


0.11 


5 


100K 


100 


Precision JFET Input 


nn u 1 f V t, 


t Harris 




















(3270.3287) 


0.035 0.002 


5 


1.5 * 


300 * 


10K 


80 


■l 


Wideband, Fast Settling 


nPAfiO'in 


Riirr-Rrnu/n 

UUI 1 -Dl UVVII 


















urrtuuji\ 


Riirr.RrnvA/n 




10 


1.5 * 


300 * 


10K 


80 


1 


Wideband, Fast Settling 


0PA605B 


Burr-Brown 


















OPA605J 


Burr-Brown 


0.050 0.01 


5 




45 


100K 


86 


— 


Wideband, Decompensated, Settles to 




















0.01% in 1.5 MS 


0P-17A 


t Micro Pwr 


















0P-17E 


Micro Pwr 


















0P-17A 


tPMI 


















0P-17E 


PMI 






14 • 


10 


100K 


86 





Bipolar-JFET, Bias Comp. 


0P-15A 


t Micro Pwr 


















0P-15E 


Micro Pwr 


















0P-15A 


tPMI 


















0P-15E 


PMI 






19* 


18 


100K 


86 





Wideband-JFET, Bias Comp. 


0P-16A 


t Micro Pwr 


















0P-16E 


Micro Pwr 


















OP- 16 A 


tPMI 


















0P-16E 


PMI 




5* 


0.8* 


40 


60K 


86 


1 


Wideband-JFET, Comp. for G> 10 


HA-5110-Z 


t Harris 




















(3262.3287) 






18 * 


12 * 


75K 


86 





Wideband-JFET 


HA-5 100-2 


t Harris 




















(3ZdO,32o7) 


















ui CI nn c 

nA-3lOU-D 


Harris 


























U.u 


A(\ 
4U 


DUK 


OR 
00 


A 

u 


Wideband-JFET, Comp. for 10 


HA-5 11 0-5 


Harris 






















025 


10 


■| 


■l 


50K 


80 


Q 


1 nu/ Pnu/pr RIPFT 
Luvv ruwci Dire i 


LF441A 


nfliiQnai 




















(3309.3313) 






3 


10 


50K 


80 





Wideband JFET 


LF411A 


Nationai 




















(3309.3311) 


0.06 


0.06 


5* 


0.11 


7 


80K 


90 


Precision JFET Input 


HA-5170-5 


Harris 




















(3270.3287) 


0.1 


50 


15* 


150* 


100K 


90 


1 


High Speed, High Power 


1461-83 


t Teledyne P 


0.10 0.02 


5 ♦ 


2.5 * 


5 « 


50K 


85 





Rinnlar— IFFT 


LF155 


t AMD 


















LF155 


t Intersil 


















LF155 


t Motorola 


















PM155 


t PMI 


0.15 0.006 


10 * 


10 * 


6.5 * 


50K 


105 





Low Noise, Wideband JFET 


0PA101AM 


Burr-Brown 


















OPA102AM 


Burr-Brown 


0.2 0.1 


10* 


3* 


13* 


50K 


70 





Low Offset JFET 


TL087M 


tli (3424) 


0.4 0.05 


10* 


3* 


13* 


25K 


70 





Low Offset JFET 


TL087C 


Ti (3424) 


1 0.2 


5 * 


0.11 


4 


1M 


90 


■l 


Low Bias Current Low Power 


HA-S18nA.2 
nn u 1 oun b 


Harris 




















(3272.3287) 


















HA-5180A-S 


Harris 




















(3272.3287) 


2 0.2 


5 


1* 


0.3* 


80K 


96 


1 


Precision Bipolar, Low Bias 


LM108A 


t AMD 


















LIVI208A 


AMD 


















AD108A 


tAD (3153) 


















ADZ08A 


AD (3153) 


















MA108AM 


t Fairchild 


















MA208AM 


Fairchild 


















LM108A 


t Harris 




















(3286.3288) 


















LM108A 


t Intersil 


















LM108A 


t Motorola 


















LM208A 


Motorola 


















LM108A 


t National 


















LM208A 


National 




















(Continued) 
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30 



40 



50 



t Military Temperature Range (-55° to 125°C) 
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* Typical Value 

Bold face indicates additional data Is provided on tlis page noted. 



IC MASTER 1983 



MASTER SELECTION GUIDE 



LINEAR-Operational Amplifiers-Characteristics (Cont'd) 



Offset Bias 


Offset 


Voltage 


Band- 


Slew 


Voltage 












Voltage Current 


Current 


Drift 


width 


Rate 


Gain 


CMRR 










mV(25°C) nA(25°C) 


nA (25°C) 


>iV/°C 


MHz 


V/mS 


V/V 


dB 


Comp. 


Comments 


Device 


Source 


Line 


Single Units 


(Cont'd) 




0.5 2 


0.2 


5 


1 * 


0.3* 


80K 


96 


1 


Precision Bipolar, Low Bias 




(Cont'd) 






















PM108A 


tPMI 






















PIVI208A 


PMI 






















SG108A 


t Silicon G 






















SG208A 


Silicon G 






















SFC2108A 


t Thomson-CSF 
























1 nomson-uor 




3 


2.8 


1 


0.6 


0.1 


200K 


114 





Low Bias, Low Drift 


OP-05 


t Intersil 








2 


0.5* 


0.1 


500K 


114 





Ultra Low Noise 


OP-05 


t Raytheon 










0.6 


0.25* 


200K 


110 





Instrumentation 


MP5505B 


t Micro Pwr 
























(401.3292) 






















OP-05 


t Micro Pwr 


10 




















OP-05 


tPMI 




4 


3.8 


0.9 


0.5* 


0.1 


500K 


110 





Ultra Low Noise 


0P-05E 


Raytheon 








1.5 


0.6 


0.1 


200K 


123 





Low Bias, Low Drift 


0P-05E 


Intersil 








2 


0.6 


0.25* 


200K 


107 





Instrumentation 


MP5505E 


Micro Pwr 
























(401.3292) 






















0P-05E 


Micro Pwr 






















0P-05E 


PMI 




7 


1 


5 


1 * 


0.3 * 


80K 


96 


1 


Precision Bipolar 


LM308A 


AMD 






















AD308A 


AD (3153) 






















MA308AC 


Fairchild 






















LM308A 


Harris 
























(3286,3288) 


20 




















LM308A 


Intersil 






















LIVIOUOM 


Mfitnrnla 
iviuiUI Ula 






















LM308A 


NsttonsI 






















PM308A 


PMI 






















SG308A 


Silicon G 




30 


2 


8 


0.8 


0.25 


100K 


85 





General Purpose 


MP5502A 


t Micro Pwr 
























(401.3292) 






















MP550ZE 


Micro Pwr 
























(401.3292) 






















0P-02A 


•j- Micro Pwr 






















OP-02E 


Micro Pwr 






5 


5 


1 * 


0.25* 


80K 


90 


1 


High Accuracy 301 


AD301AL 


AO (3153) 


30 


35 


2 


g 


8 


25 


100K 


90 





r ID 

benerai Purpose 


0P-02A 


t PMI 






















GP-02E 


PMI 




40 


10 


5 


1.2 * 


25 * 


100K 


100 







wno 1 aO 


DPI f^mit 

nun ^Owu 1 f 
























DPI nisi) 
null (uouij 




50 


5 


2 * 


1.3 


1.2 * 


100K 




1 


High Performance BIFET 


0P19A 


t PMI 






















0P19E 


PMI 










5 • 


5.5 * 


100K 




■) 


Hinh Pprfnrmanrp RIFFT 

niyil r CI lUMIIalll'C OtlL,! 


0P18A 


t PMI 






















0P18E 


PMI 








5' 


•| * 


0.5 * 


50K 


90 


Q 


Hinhpr Amiraru 741 

ntyilCI MULUIduy It 1 


AD741L 










1 


1.3 


U.o 


lUUK 


lUU 


u 


Low Drift 


Qcnnc 
JDUUt 


Burr-Brown 


40 


75 


5 


2 


1 


0.005 * 


1000K 


110 


4 


High Accuracy Instrumentation 


MA725AM 


t Fairchild 




80 


5 


1 


_ 


_ 


1000K 


120 


4 


Instrumentation 


SSS725 


PMI 








2 


_ 


0.01 


1000K 


120 


4 


High Gain Instrumentation 


0P-06B 


tPMI 






















OP-06F 


PMI 






10 


5 


3 * 


12 * 


1000K 


1 10 


■j 


Precision Low Noise 


nUuUini 


nU (tfluOj 








1.0 


0.3* 


0.12* 


1000K 


110 


1 


Precision Low Noise 


AD504L 


AD (3153) 






















AD504S 


tAD (3153) 




300 


30 


0.5 


0.6* 


0.25* 


1000K 


100 





Precision Low Power 


0P-21H 


PMI 




500 


200 


15 


0.3 






72 





Instrumentation 


HC3020 


HyComp 




0.6 0.100 


0.01 


5 


1 * 


0.3* 


100K 


110 





Precision, Low Input Current 


LM11C 


National 


50 


7.5 


2 


2.0 


0.25 


0.08 


500K* 


80 





Programmable Micropower 


0P-22B 


PMI 




0.7 30 


2 


5 


2.5* 


18* 


50K 


90 





High Speed 


MP5501A 


Micro Pwr 
























(401,3292) 






















MP5501H 


t Micro Pwr 
























(401,3292) 






















OP-01A 


t Micro Pwr 






















0P-01H 


Micro Pwr 






















OP-01A 


tPMi 






















0P-01H 


PMI 





CD 
CO 



t Military Temperature Range ( - 55° to 125°C) 

^ IC MASTER 1983 



* Typical Value 

Bold (ace indicates additional data Is provided on tiie page noted. 



2919 



IC MASTER 



LINEAR-Operational Amplifiers-Characteristics (Cont'd) 



Offset Bias 


Offset 


Voltage 


Band- 


Slew 


' Voltage 












Voltage Current 


Current 


Drift 


widtti 


Rate 


Gain 


CMRR 










mV(25°C) nA(25°C) 


nA(25°C) 




MHz 


V/ms 


V/V 


dB 


Comp. 


Comments 


Device 


Source 


Line 


Single Units 


(Cont'd) 




D.iO 




1.0 


u.o 


U.l 




1 )U 


U 


Ultra Low NoiSG 


no 07 
Ur-Ui 


t Raytheon 




4 


3.8 


1.3 


0.5 * 


0.1 


150K 


106 





Ultra Low Noise 


GP-07E 


Raytheon 






4 


1.3 


2.5* 


0.5 


1M 


100 





Ultra Low Drift 


AM-430A 


Dalel (2622) 






















AM-430M 


t Datel 




80 


5 


_ 


0.44* 


0.3 


50K 


80 





High Performance 


MA741EC 


Fairchild 










1 * 


0.3* 


50K 


80 





High Performance 




t Fairchild 








2.8* 


- 


- 


1000K 


110 „ 


4 


High Performance 725 


SSS725B 


AMD 




1.0 0.000075 


_ 


25 


0.35 


0.3 


50K 


70 





FET Electrometer 


AD515L 


AD 




0.00015 


— 


15 


0.35 


0.3 


100K 


80 





FET Electrometer 


AD515K 


AD 




0.0003 


0.00008 


25 


0.035 * 


2.2* 


100K 


66 





Ultra Low Bias FET 


0PA104AH/I 


Burr-Brown 


10 


0.0005 


0.0002 


50 


1 * 


0.6 


100K 


80* 





Ultra Low Bias FET 


3523J 


Burr-Brown 




001 




15 


7 * 


3 


40 K 


70 


Q 


Prppicinn 1 ctvj Drift PI-T 


AUulUIV 


nil \OiuO) 




0.002 


0.001 


25 


0.7* 


0.3 


20K 


66 





Precision Low Drift FET 


AD545J 


AD (3153) 




0.005 


- 


10 


1 * 


3 


75K 


80 





High Accuracy, FET 


AD506L 


AD 










2* 


3 


50K 


72 





Low Bias Current, FET 


1425-02 


Teledyne P 








25 


2* 


3 


50K 


72 





Low Bias Current, FET 


1425-01 


Teledyne P 






0.0002 


10 


1 * 


1 


75K 


76 





Precision FET 


LH0052C 


National (3342) 




0.010 




25 


2 * 


3 


50 K 


72 




Low Drift FET 


1426-01 


Teledyne P 






0.002 * 


50 


1 * 


0.6 


50K 


90* 





Low Offset FET 


3522J 


Burr-Brown 






0.005 * 


25 


10 *, 


65 


25K 


70* 





Fast Settling, lus to 0.01% 


3550J 


Burr-Brown 


20 




















3550S 


t Burr-Brown 










20* 


100 


25K 


70* 





Fast Settling, 0.6 mS to 0.01% 


3550K 


Burr-Brown 




0.015 




25 


10 * 


50 


50K 


80 


Q 


Fa Qt Wi Hp R^nH Hinh Arniraru FFT 
laai viiuc Qaiiu, iiiyii /AULiUiauy, ri- i 
























Input 


AD528K 


AD 




















Fast Wideband, High Accuracy, FET 
























Input 


AD528S 


tAD 




0.025 


- ■ 


5 


2* 


3 


50K 


72 





Low Drift, FET 


1426-03 


Teledyne P 








10 


2* 


3 


50K 


72 





Low Drift, FET 


1426-02 


Teledyne P 






0.002 


10 


2 


16 


50K 


80 





High Speed Precision Bipolar JFET 


AD544K 


tAD (3153) 










5* 


30* 


40K 


80 


1 


High Speed, Low Drift FET 


AD382S 


tAD (3155) 














60K 


80 


— 


High Speed, Low Drift FET 


AD381S 


tAD (3155) 








15 


2 


16 


50K 


80 





High Speed Precision Bipolar JFET 


AD544S 


AD (3153) 


30 




0.01 


10 


1.0* 


3 


50K 


76 


. 


Precision Bipolar JFET 


AD542S 


tAD (3153) 














200K 


80 





Precision Bipolar JFET 


AD54ZK 


AD (3153) 




0.035 


0.002 


25 


1.5* 


300 * 


10K 


70 


1 


Wideband, Fast Settling 


OPA605A 


Burr-Brown 






















OPA605H 


Burr-Brown 






0.005 


5 


1 


3 


100K 


76 


2 


Ultra Low Drift BIFET 


ADS47J 


AD (3151.3153) 




0.05 


0.005 


15 


5* 


30* 


40K 


76 


1 


High Speed, Low Drift FET 


AD382J 


AD (3155) 














60K 


76 





High Speed, Low Drift FET 


AD381J 


AD (3155) 




0.050 . 


0.01 


5* 


18* - 


8* 


150K* 


86* 





Wideband, FET 


AM-410-2M 


t Datel 










60* 


50* 


150K * 


94* 





Wideband, FET 


AM-411-2M 


t Datel 








15 


70 


1000 


100K 


44 


■l 


150 ns Settling to 0.05% 


3554B 


Burr-Brown 


40 












30K 


60 


I 


wideband. Fast Settling FET 


AD3554B 


AD (3155) 








25 


70 


1000 


100K 


44 


■l 


150 ns Settling to 0.05% 


3554S 


Burr-Brown 














30K 


60 


•l 


Wideband, Fast Settling FET 


AD3554S 


tAD (3155) 




0.10 


0.01 


50 


50 * 


250 * 


100K 


70 * 


1 


Wideband, Fast Settling 


3551 J 


Burr-Brown 






















3551S 


t Burr-Brown 






0.02 




35 


75K 


86 







Wideband-JFET, Bias Comp. 


0P-17B 


t Micro Pwr 






















0P-17F 


Micro Pwr 








10 


— 


35 


75K 


86 


— 


Wideband, Decompensated, Settles to 
























0.01% In 1.5 ns 


0P-17B 


t PMI 






















0P-17F 


PMI 










13* 


7.5 


75K 


86 





Bipolar-JFET, Bias Comp. 


0P-15B 


t Micro Pwr 


50 




















0P-15F 


Micro Pwr 






















0P-15B 


tPMI 






















0P-15F 


PMI 










18* 


12 


75K 


86 





Wideband-JFET, Bias Comp. 


0P-16B 


t Micro Pwr 






















0P-16F 


Micro Pwr 






















0P-16B 


tPMI 






















GP-16F 


PMI 








20 


40 


330 * 


25K 


60 


1 


Wideband, Fast Settling 


AD380K 


AD (3155) 






















AD380L 


tAD (3155) 






















AD380S 


AD (3155) 


60 






















(Continued) 





t Military Temperature Range (-55° to 125°C) 

2920 



* Typical Value 

Bold (ace indicates additional data is provided on tlia page noted. 



iC MASTER 1983 



MASTER SELECTION GUIDE 



LINEAR-Operational Amplifiers-Characteristics (Cont'd) 



Offset Bias 
Voltage Current 
mVfZS-C) nA(25°C) 


Offset 
Current 
nA (25''C) 


Voltage 

Drift 

mV/°C 


Band- 
width 
MHz 


Slew 
Rate 
Ws 


Voltage 

Gain 

V/V 


CMRR 
dB 


Comp. 


Comments 


Device 


Source 




Line 


Single Units 


(Cont'd) 




1.0 0.10 


0.05 


5* 


18* 


12* 


60K 


80 





Wideband-JFET 


HA-5105L5 


(Cont'd) 

Harris 

(3260.3287) 






0.05* 


15* 


0.6* 


35* 


50K 


80 


1 


Wideband-JFET, Comp. for G> 10 


HA-5115-5 


Harris 

(3262.3287) 




0.30 


0.02 


15 


40* 


220 * 


25K 


60 


1 


Wideband, Fast Settling 


1437 
1437-80 


Teledyne P 
t Teledyne P 






2 


100 


10 


30 


300 * 


100K 


70 


2 


Low Offset, Fast Settling 


HOS-060 

HOS-060/ 

883 


tAD (31 52.31 55) 
tAD (3152,3155) 




5 


0.5 


10 


0.8* 


0.12 * 


40K 


84 





Precision, Low Input Current 


0P-12C 
0P-12G 


tPMI 
PMI 




















1 


Precision, Low Input Current 


0P-08C 
0P-08G 


tPMI 
PMI 




10 


15 


7 * 


3 
5 


1.5 * 
1.5* 


1 
1 


45K 
45K 


100 * 
100* 






Low Bias, Low Noise 
Low Bias, Low Noise 


3500C 
3500T 


Burr-Brown 
t Burr-Brown 






100 


20 


4* 
5 


1 * 


0.25* 


30K 
1000K 


70 
' 110 


2 
4 


High Voltage 
Instrumentation 


LH0004 
*iPC154 
PM725 


t National 

NEC-Electron 
tPMI 










0.5* 


0.01 * 


1000K 


110 


4 


Instrumentation 


RM725 


t Raytheon 












1 * 


0.005 * 


1000K 


110 


4 


High Accuracy Instrumentation 


mA725M 
LM725 


t Fairchild 
t National 






200 


50 


6 


1 * 


0.4* 


25K 


80 


3 


General Purpose 


RM709A 


t Raytheon 






250 


70 


20 






20K 


70 


1 


General Purpose 


TA7502B 


Toshiba 




20 


1.2 


3 


2.0 


0.35 


0.08 


250K* 


80 





Programmable Micropower 


0P-22H 


PMI 






1.3 7 


6 


2 

2.0 


0.5* 
0.6 


0.1 
0,17 


400K 
120K 


100 
100 






Ultra Low Noise 
Low Bias, Low Drift 


OP-05C 
OP-05C 


Raytheon 
Intersil 










4.5 


1.2* 


0.25* 


120K 


100 





Instrumentation 


MP5505C 

OP-05C 

0P-05C 


Micro Pwr 
Micro Pwr 
PMI 


















120 





Instrumentation 


mPC254 


NEC-Electron 




110 


13 


1.4* 
4.5 


— 


0.01 


500K 
500K 


110 
100 


4 
4 


High Gain Instrumentation 
Instrumentation 


OP-06G 
aooidsi, 


PMI 
PMI 






1.5 0.010 




25 
50 


1 * 
1 * 


3 
3 


50 K 
50K 


80 
80 






High Accuracy, FET 
High Accuracy, FET 


AD506S 


AD 
tAD 


(3153) 
(3153) 


30 


0.10 


0.05 


15 * 


18* 
50* 


8 * 
40* 


100K * 
100K* 


86* 
94* 






Wideband, FET 
Wideband, FET 


AM-410-2C 
AM-411-2C 


DatBl 
Date! 


(2622) 
(2622) 




80 


5 


2 


0.5* 


0.005 * 


1000K 


120 


4 


Instrumentation 


LIVI725A 


National 






100 


15 


3 


0.3* 


0.12* 


500K 


100 


1 


Low Drift, Low Noise 


AD504K 


AD 


(3153) 




120 


45 


4* 


1 * 


0.25* 


30K 


70 


2 


High Voltage 


LH0004C 


National 






2.0 0.001 
0.010 


0.0007 
0.0005 * 


4. 
50 
15 


0.5* 
2* 
1 * 


0.5* 

3 

3 


20K 
50K 
50K 


55 
72 
70 






Low Supply Voltage, BIMOS 
Low Bias Current, FET 
Low Offset Voltage, FET 


CA3420B 

1425 
ICL8007 


fRCA 

Teledyne P 
t Intersil 


(3352) 




0.02 




50 


100 


1000 


100K 


90 


1 


Fast-Settling, FET Input 


1443-83 


t Teledyne P 




40 


0.025 




50 


2 


3 


50K 


72 





Low Drift, FET 


1426 


Teledyne P 






0.025 * 


0.010 * 


20 


1.0* 


3 


50K 


76 





Precision Bipolar JFET 


AD542J 


AD 


(3153) 




0.030 


. 0.01 


4* 


0.063 * 


0.03* 


32K 


75 





Manopower, BIMOS 


CA3440B 


RCA 


(3353) 




0.05 


0.01 


50 


70 


1000 


100 


60 


1 


Wideband, Fast Settling FET 


AD3554A 


AD 


(3155) 




0.050 


0.005 
0.01 


20 
5 


2 


15 
40 


30K 
50K 


74 
85 





High Speed Precision Bipolar JFET 
Wideband Decompensated 


AD544J 

LF357A 
LF157A 

LF357A 

LF157A 
LF357A 
LF157A 
LF357A 
LF157A 
LF357A 
PM157A 
PM357A 


AD (3153) 
AMD 
t Harris 

(3286.3288) 
Harris (3288) 

t Intersil 

Intersil 
t Motorola 

Motorola 
t National (3309) 

National (3309) 
tPMI 

PMI 


50 








2.5* 


3 


50K 


85 





Bipolar -JFET 


LF155A 


t AMD 

(Continued) 





t Military Temperature Range ( - 55° to 125°C) * Typical Value 

Bold facB Indicates additional data is provided on tlie page noted. 



^ IC MASTER 1983 2921 



IC MASTER 



LINEAR-Operational Amplifiers-Characteristics (Cont'd) 



Offset Bias 


Offset 


Voltage 


. Band- 


Slew 


Voltage 












Voltage Current 


Current 


Drift 


width 


Rate 


Gain 


CMRR 










mV(25°C) nA(25°C) 


nA (25°C) 


>iV/°C 


MHz 


V/jis 


V/V 


dB 


Comp. 


Comments 


Device 


Source 


Line 


Single Units 


(Cont'd) 




2.0 0.050 


0.01 


5 


2.5* 


3 


50K 


85 





Bipolar - JFET 




(Cont'd) 






















LF355A 


AMD 






















LF155A 


t Intersil 






















LF355A 


Intersil 






















LF155A 


t Motorola 






















LF355A 


Motorola 






















LF155A 


tNitlonal (3309) 






















LF355A 


Nitional (3309) 






















PM155A 


tPMI 






















PM355A 


PMI 










4 


10 


50K 


85 





Wideband - JFET 


LF156A 


t AMD 


10 




















LF356A 


AMD 






















LF156A 


t Harris 
























(3ZoD,3ZBo) 






















LrouDA 


nirris \ocoo) 






















LF156A 


t Intersil 






















LF356A 


Intersil 






















LF156A 


t Motorola 






















LF356A 


Motorola 






















LF156A 


tNitionil (3309) 






















LF356A 


National (3309) 






















rlVl lJuM 


t PMI 


20 




















PM356A 


PMI 








DU 


/U 






AA 


1 


iDU ns oGXiiing lo u.ud 


3554A 


Burr-Brown 






0.03 


10 " 


1 


1.6 


80K * 


70 





Low Power 


ICL7611AC 


Intersil 






















ICL7611AM 


t Intersil 




















Low Power, Extended CMVR 


ICL7612AC 


Intersil 






















ICL7612AM 


t Intersil 




















Low Power, Input Protected 


ICL7613AC 


Intersil 


















1 


Low Power 


ICL7614AC 


Intersil 






















ICL7614AM 


t Intersil 




















Low Power, Input Protected 


ICL7615 


t Intersil 


30 




















ICL7615AC 


Intersil 




0.075 


0.025 


10* 


4* 


13* 


50K 


80 





Precision BIFET 


MC35001A 


t Motorola (3293) 




10 


05 


10 * 


4 * 


13 * 


50K 


80 


Q 


Precision BIFET 


Mmnnii 
niuo4uu in 






















wiueDano uipoiar jrc i 


Lrou 1 A 


naiionai (joua/ 








on 


150 


400 




fin 


Q 



Fast SettlinQ, Wideband 


UrnDUUIM 


Burr-Brown 






















UrnDUUV/ 
























883B 


t Burr-Brown 






















OPA600V/ 
























MIL 


t Burr-Brown 






0.05* 


40 


0.5* 


3 


50K 


80 


1 


High Current, High Power ' 


3571A 


Burr-Brown 






















3572A 


Burr-Brown 






0.050 


10 * 


3 * 


13 * 


50K 


80 





Bipolar JFET 


mAF771A 


FairrhilH 
rail kfiiiiu 


40 




















nAF771AM 


•j* Fairchild 




0.15 


0.05 


20 


0.06 


10 


3K 


100 




JFET Input 


MA403 


Analog Sys 




0.20 


0.10 


20 


, 2.7 


8 


25K 


70 





Wideband JFET 


LF411 


National 
























(3309.3311) 








20* 


3 ■ 


10 


50K 


80 





Wideband Bipolar JFET 


LF151A 


t National 




0.50 


— 


75 


60* 


500 


200K 


— 




Inverting, Settles to 0.01% in 200 ns 


1430 


Teledyne P 






















1430-83 


t Teledyne P 




2 


0.2 


15 


0.3 * 


0.3 * 


50K 


85 


1 - 


Low Noise 108 


ICL108LN 


t Intersil 










1 * 


0.2* 


50K 


85 





Micropower, Supply Current 600 ^a 


LM112 • 


t National 






















LM212 


National 












0.3* 


50K 


85 


1 


Precision Bipolar 


LM108 


t AMD 


cn 
t)U 




















LM208 


AMD 






















AD 108 


tAD 






















AD208 


AD (3153) 






















mA108M 


t Fairchild 






















;iA208M 


Fairchild 






















LM108 


t Harris 






















LM108 


t Intersil 






















LM108 


t Motorola 






















LM208 


Motorola 






















LM108 


t National 


60 




















LM208 


National 
























(Continued) 





Q) 
-♦— ' 

to 



t Military Temperature Range (-55° to 125°C) 

2922 



* Typical Value 

Bold face Indicates additional data is provided on tlie page noted. 



IC MASTER 1983 



MASTER SELECTION GUIDE 



LINEAR-Operational Amplifiers-Characteristics (Cont'd) 



Offset Bias 


Offset 


Voltage 


Band- 


Slew 


Voltage 












Voltage Current 


Current 


Drift 


width 


Rate 


Gain 


CMRR 










mV(25''C) nA(25°C) 


nA (25°C) 


mV/°C 


MHz 


V/ms . 


V/V 


dB 


Comp. 


Comments 


Device 


Source 


Line 


Single Units 


(Cont'd) 




2.0 2 


0.2 


15 


1 * 


0.3 * 


50 K 


85 


1 


Precision Bipolar 




(Cont'd) 






















PM108 


t PMI 






















PM208 


PMI 






















SG108 


4* Citirnn 






















SG208 


Silicon G 






















SFC2108 


t Thomson-CSF 






















SFC2208 


Thomson-CSF 




3 


2 


10 


0.5* 


0.1 


45K 


100* 





. Low Bias Current 


3501C 


Burr-Brown 




5 


0.5 


10 




1.7 * 


2.5K 


80 


3 


Wideband 


/iA702M 


+ Tl 




7 


3 


10 


0.5* 


0.1 


45K 


100* 





Low Bias Current 


350 IB 


Burr-Brown 






















350 IS 


t Burr-Brown 


10 


10 


5 


10* 


50* 


60* 


50K 


86 





Wideband-JFET 


HA-5150 


Harris 




20 


0.7 


2.0* 






60K 


89 





Op Amp and Voltage Reference 


LM10BL 


National 














120K 


93 





Op Amp and Voltage Reference 


MCELM10 


Micro Eng (4440) 






















LM10 


t National 






















LM10B 


National 






10* 


5 


1.5 * 


1 


45K 


100* 





Low Bias, Low Noise 


3500B 


Burr-Brown 








10 


1.5* 


1 


45K 


100* 





Low Bias, Low Noise 


3500S 


t Burr-Brown 




25 




15 


5 


5 * 


50K 


80 


■) 


Low Offset Current 


,,A777M 
/iM/ 1 INI 


+ Tl 




DU 


c 
u 








^uu^ 


on 


n 
u 


High Performance 741 




7 AMU 








8 


2 5 * 


18 * 


50K 


80 


g 


Minh QnooH 

nigii opccu 


upRKniP 
MruvlU 1 C 


Micro Pwr 
























(401.3292) 


20 




















MP5501F 


t Micro Pwr 
























(401.3292) 






















0P-01E 


Micro Pwr 






















OP-OIF 


t Micro Pwr 






















OP-01E 


PMI 






















OP-OIF 


t PMI 








10 


0.8 


0.25 


50K 


90 





General Purpose 


MP5502 


t Micro Pwr 






















OP-02 


t Micro Pwr 






















0P-02C 


Micro Pwr 






















OP-02 


PMI 






















0P-02C 


PMI 


30 




10 


- 


- 


- 


100K 


80 





High Performance 741 


222741 


t AMD 








15 


4* 


1.5 


25K 


80 





High Performance, High Gain 


RM4131 


t Raytheon 




60 


6 


4* 


1.3* 


1.2* 


50K 




1 


High Performance BIFET 


0P-19B 


PMI 






















GP-19F 


PMI 










5 


5.5 


50K 






High Performance BIFET 


0P-18B 


PMI 






















0P-18F 


PMI 






10 


15 


— 


40 


50K 


70 


1 


60V/mS Comp. for g =5 


SE538 


t Signetics 










3* 


25 


50K 


70 





High Slew Rate 


SE530 


t Signetics 




75 


10 


15 


0.8* 


0.5* 


50K 


80 


1 


Low Noise 101A 


ICL101ALN 


t Intersil 










1 * 


0.5 * 


50K 


80 





General Purpose, Compensated 


LM107 


t Harris 


40 




















LM107 


t Intersil 






















LM107 


t Motorola 






















LM207 


Motorola 






















LM107 


t National 






















LIVI207 


National 






















LM107 


t Raytheon 






















SG107 


t Silicon G 






















SG207 


Silicon G 






















LM107 


tTI 






















LM207 


Tl 


50 




















SFC2107 


t Thomson-CSF 






















SFC2207 


Thomson-CSF 




















Higher Accuracy 741 


AD741S 


tAD (3153) 


















1 


General Purpose, Improved 101, 
























Uncompensated 


AD101A 


tAD 






















AD201A 


AD (3153) 






















mAIOIAM 


t Fairchild 






















M201AM 


Fairchild 






















LM101A 


t Harris 






















LM101A 


t Motorola 






















LM201A 


Motorola 


60 




















LM101A 


t National 






















LM201A 


National 
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Bold facs Indlcitas additional data Is provided on Ihs page noted. 



IC MASTER 1983 2923 



IC MASTER 



LINEAR-Operational Amplifiers-Characteristics (Cont'd) 



Offset Bias 


Offset 


Voltage 


Band- 


Slew 


Voltage 










Voltage Current 


Current . 


Drift 


width 


Rate 


Gain 


CMRR 








mV (25°C) nA (25°C) 


nA (25°C) 


kV/°C 


MHz 


V/mS 


V/V 


dB Comp. 


' Comments 


Device 


Source 


Line 


Single Units 


(Cont'd) 




2.0 75 


10 


15 


1* 


0.5* 


50K 


80 1 


General Purpose, Improved 101, 






















Uncompensated 




(Cont'd) 




















LM101A 


t Raytheon 




















CA101A 


t RCA 




















CA201A 


RCA 




















SG101A 


t Silicon G 




















SG201A 


Silicon G 




















1 Mini A 


+ Tl 




















1 M?ni& 


















90 


Higher Accuracy 741C 


AD741K 


AD (3153) 




200 


50 


10 


5* 


0.3* 


25K 


80- 3 


General Purpose 


AiA709AM 


t Fairchild 




















MC1709A 


t Motorola 


10 


















LM709A 


t National 




















SFC2709A 


t Thomson-CSF 








25 


- 


0.3* 


45K* 


80 3 


General Purpose 


,jA709AM 


tTI 




800 


200 


- 


10* 


13* 


50K 


80 1 


Wideband, Vm Noise 


XR5534M 


fExir (3209) 




















RM5534 


t Raytheon 




















SE5534 


t Signetics 




















SE5534A 


t Signetics 




















SE5534 


tTI 




4000 


1500 


1.2* 


15* 


3* 


0.7K 


70 1 


6 Volt, Wideband 


CA3008A 


RCA 




















CA3010A 


tRCA 


20 


















CA3029A 


RCA 




















CA3037A 


t RCA 




6000 


1600 


1.2* 


50 * 


7* 


2K 


80 1 


12 Volt, Wideband 


CA3015A 


tRCA 




















CA3016A 


t RCA 




















r»AQnonA 
UAOUoUA 


DP A 




















bnOUooM 






2.5 125 


35 


2 * 


1 * 


0.005 * 


250K 


94 4 


High Accuracy Instrumentation 


mA725C 


Fairchild 






















National 




















fiPC725 


NEC-Electron 




















PM725C 


PMI 


30 


















RC725 


Raytheon 








3 


. _ 


_ 


250K 


96 4 


725 Type 


»jPC154A 


NEC-Electron 




200 


40 


5 


0.3* 


0.12* 


250K 


94 1 


Low Drift, Low Noise 


AD504J 


AD (3153) 






75 


2* 


8* 


1 


100K 


86 


High Performance 


HS3546RH 


t Harris 




250 


50 


10* 


1* 


0.25* 


100K 


90 2 


High Gain Instrumentation, 50 mA 


LH0020 


t National 




3 20 


5 




U.03 


U.DD 


oU^ 


on n 
oU U 


Low Power, Radiation Resistant 


nboOjUKn 


t Harris 




lUU 


lUU 




in 
lU 




1U^ 


fin i 
oU 1 


High Slew Rate, Wideband 


nooD 1 Inn 


t Harris 




3.0 . 0.0003 


.— 


50 


0.35 


0.3 


40K 


66 


FET Electrometer 


AD515J 


AD 




0.020 


0.020 * 


25 


3* 


20* 


100K 


110* 


High Voltage FET 


3582J 


Burr-Brown 










5 


20 * 


50K 


110 * 


High Voltage FET 


3581 J 


Burr-Brown 


40 








5* 


20* 


400K 


110* . 


High Voltage FET 


3583 


Burr-Brown 










7* 


— 


1000K 


110* 2 


High Voltage FET 


3584 


Burr-Brown 




0.030 


— 


50 


10* 


50 


25K 


70 


Fast Wideband, High Accuracy FET 


AD528J 


AD 






0.01 


10* 


5* 


13 


200K 


86* 


FET Input, Bipolar/MOS Output 


CA081B 


RCA (3348) 
















1 


FET Input, Bipolar/MOS Output 


CAOBOB 


RCA (3348) 




0.040 ■ 


0.02 


10* 


5* 


13* 


50K 


80 


FET Input, Bipolar/MOS Output 


CA081AT 


tRCA (3348) 
















1 


FET Input, Bipolar/MOS Output 


CA080AT 


tRCA (3348) 




0.05 





75 


90 


900 


56K 


80 1 


Fast-Settling, FET Input 


1443 


Teledyne P 






0.01 


10* 


1* 


100 - 


75K 


74 1 


Wideband, High Slew Rate 


HA-5160-2 


t Harris 






















(3268.3287) 








20* 


1 * 


100 


75K 


74 1 


. Wideband, High Slew Rate 


HA-5160-5 


Harris 






















(3268.3287) 


50 


0.050 


0.015 




1* 


0.3* 


40K 


80 


High Performance, Low Input Current 


LM316A 


AMD 




















LM316A 


National 




0.15 


0.03 


10 


0.11 


10 


3K 


90 


Low Wideband Noise 


MA344 


Analog Sys 




0.2 


0.05 


15 




25 


50K 


82 


Wideband, Decompensated, Settles to 






















0.01% in 1.6 \i% 


0P-17C 


tPMI 




















0P-17G 


PMI 










12* 


5 


50K 


82 


Bipolar-JFET, Bias Comp. 


0P-15C 


t Micro Pwr 




















0P-15G 


Micro Pwr 




















0P-15C 


tPMI 




















0P-15G 


PMI 










17* 


9 


50K 


82 


Wideband-JFET, bias comp. 


0P-16C 


t Micro Pwr, 


60 




















(Continued) 




t Military Temperature Range (-55° to 125°C) 








* Typical Value 









Bold (ace Indicates additional data is provided on tlia page noted. 
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IC MASTER 1983 



MASTER SELECTION GUIDE 



LINEAR-Operational Amplifiers-Characteristics (Cont'd) 



Offset Bias 
Voltage Current 
mV(25°C) nA(25°C) 


Offset 

Current 

nA(25°C) 


Voltage 

Drift 

mV/°C 


Band- 
wldtt) 
MHz 


Slew 
Rate 
V/ms 


Voltage 

Gain 

V/V 


CMRR 
dB 


Comp. 


Comments 


Device 


Source 


Line 


Single Units 


(Cont'd) 




3.0 0.2 


0.05 


15 


17* 


9 


50K 


82 





Wideband-JFET, bias comp. 


0P-16G 
0P-16C 
0P-16G 


(Cont'd) 

Micro Pwr 
t PMI 
PMI 










20 


25 


50K 


82 


- 


Wideband, Decompensated, Settles to 
0.01% in 1.6 mS 


0P-17C 
0P-17G 


t Micro Pwr 
Micro Pwr 






0.1 


10* 


1 * 


3.5* 
4* 


4K 
20K 


80 
80 






Low Power, Bipolar-JFET 
Low Power, JFET Input 


TL061BC 
HA-5062B-5 


Tl (3425) 
Harris 










3 * 


13 * 


50 K 


80 





Bipolar-JFET 


TL088C 
TL088M 


Tl (3424) 
til (3424) 










4 


15* 


50K 


80 


1 


JFET Input 


HA-5082B-5 


Harris 

(3256.3287) 


10 


0.30 


75 


10* 


0.3 


10 


200K* 


85 





2.0 A Power 


LH0101A 
LH0101AC 


t National 
National 




1 


0.2 


5* 


0.11 


4 


1M 


90 


1 


Low Bias Current, Low Power 


HA-5180-2 
HA-5180-5 


Harris 

(3272.3287) 

Harris 

(3272,3287) 




4 


0.5 


5 


100 


1000 


1000K 







Settles to 0.01% in 200 ns 


AM-500GC 
AM-500MC 


Datel 
Datel 








7 


100 


1000 


1000K 







Fast Setting 


AM-500MR 


Datel 








10 


100 


1000 


1000K 





- 


Fast Setting 


AM-500MM 


tDalel (2620) 




5 


3 


10* 




0.1 * 


40K 


80 





Programmable Amplifier 


HA-2720 


t Harris 




7.5 


3 




0.25* 


0.16* 


100K 


70 





Programmable 


ICL4250 
LM4250 
SG4250 

UL>4«!SU 


t Intersil 
t National 
t Silicon G 
f Solitron 


20 


10 


2 


15 


0.3 * 
12* 


0.13 * 
4 


50K 
100K 


80 
80 






MIcropower 
High Impedance 


Dlll>l -too 

HA-2600 

HA2600 


t Raytheon 
t Harris 

(3226.3287) 

t Intersil 






1000 


50 


1 


500 


300 


80 


2 


High Slew Rate 


MA207 


Analog Sys 




15 


4 
15 


15 
15 


0.05 
35* 


0.015 
25 


100K 


70 
80 



1 


High Output, Low Power 
Wideband, General Purpose 


MA112 
AD507K 


Analog Sys 
AD 




20 


10 


5* 


1 * 


10 


400K 


86 





Wide Response, Low Power 


HA-2700 
HA-2704 


t Harris 
Harris 


30 


25 


5 


10* 






4K 


60 


3 


Matched Transistors 


LH0005A 


t National 




.80 


30 


15 


1 * 
0.4 


0.6 
0.3 


50K 
50K 


80 
80 






to 500 mA, single supply 
Higher Performance 


mA759 

LM741A 

LM741E 


t Falrchild 
t National 
National 


















1 


High Slew Rate Inverting 


HA-2530 


t Harris 




200 


50 


, 20 


1* 


0.5* 


50K 


80 





High Current 

Higher Accuracy 741C 


AD512K 
AD741J 


AD 

AD (3153) 








25 


1* 


0.5* 


50K 


80 





High Current 


AD512S 


t AD 




300 


100 


3* 
10 


1 * 
1 * 


1.5* 
0.4* 


100K 
25K 


70 
70 


1 
3 


0.2 A Power 
High Gain 


LH0041 
RM709 


t National 
t Raytheon 


40 






25 


1 * 


1.5 


100K 


70 


1 


1.0 A Power 


LH0021 


t National 




500 


75 


3 * 


2 * 


4.2 * 


50K 


80 


2 


General Purpose 


MC1539 


f Motorola 




1000 


200 
500 


10 
10 


40 
300 


20 
50 


100K 
100K 


70 
90 



2 


Low Noise, Wideband 
Fast, Wideband 


MA322 
MA326 


Analog Sys 
Analog Sys 




2000 


200 


4 


10* 




20K 


70 





General Purpose Wide Bandwidth 


LH0003 
LH0003C 


t National 
National 




3.5 0.015 
12 


2.5 


75 
6* 


1* 


3 

0.04 


20K 
150K 


70 

115* 



2 


High Accuracy, FET 
Micropower 


AD506J 

RC3078A 


AD (3153) 

t Raytheon 




4.0 0.010 
15 


0.002 
2 


10 
10* 


1 * 
1 * 
1 * 


1.5 

2.5* 

2.5* 


100K 
100K 
100K 


80 
80 
80 







Micropower 
High Performance 
High Performance 


LH0022 

MC1556 
MC1556 


t National (3342) 

Signetics 
Motorola 


50 




15 


10* 


35* 


25 


100K 


80 


1 


. Wide Band, High Impedance 


HA-2620 
HA2620 


t Harris 
t Intersil 








20 


35* 


20 


100K 


80 


1 


Wideband, General Purpose 


AD507S 


t AD 

(Continued) 
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t Military Temperature Range ( - 55° to 125°C) * Typical Value 

Bold facs IndlcatBs additional data Is provldad on Ihs pago noted. 
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IC MASTER 



LINEAR-Operational Amplifiers-Characteristics (Cont'd) 



Offset Bias 


Offset 


Voltage 


Band- 


Slew 


Voltage 














Voltage Current 


Current 


Drift 


width 


Rate 


Gain 


CMRR 












mV (25°C) nA (25°C) 


nA (25°C) 


nV/°C 


MHz 


V/^s 


V/V 


dS 


Comp. 


Comments 


Device 


Source 




Line 


Single Units 


(Cont'd) 




4.0 




















(Cont'd) 




25 


12 


15 * 


4 * 


5 * 


100K 


80 





High Voltage 


HA-2640 


t Harris 






30 


2.0 


. 5.0 


- 


- 


40K 


80 





Op Amp and Voltage Reference 


LM10CL 


National 
















80K 


90 





Op Amp and Voltage Reference 


LM10C 


National 






80 


20 


4* 


1 * 


10 


50K 


70 





High Slew Rate 


SE535 


t Signetics 






200 


50 


15 


12* 


10 


50K 


80 





High Speed, Fast Setting 


AD518K 


AD 


(3155) 








20 


12* 


10 


50K 


80 





High Speed, Fast Settling 


AD518S 


t AD 






250 


50 


— 


15* 


50 


50K 


80 





Precision High Speed ^ 


LM118 


t AMD 
























LM218 


AMD 
























LM118 


t Harris 
























LM118 


t National 




10 




















LM218 


National 
























LM118 


t Raytheon 
























LM118 


tTI 
























LM218 


Tl 
























SFC2118 


t Thomson-CSF 






















SFC2218 


Thomson-CSF 




300 


100 


5* 


1 * 


25 


50K 


70 


1 


0.5AVI/ideband 


LH0061 


t National 






350 


100 


3 


- 


0.5* 


50K 


80 





Short Circuit Protected 


TBA222 


■j- Siemens 














5.5* 


50K 


90 


1 


Adjustable Input Offset Voltage 


TBC0748 


f Siemens 






700 


100 


10 




— 


25K 


70 


1 


40mA Output 


MA342 


Analrtn Q\/c 




20 






25 




— 


18K 


70 


1 


20 mA Output 


TAA762 


f Siemens 
























TAA862 


t Siemens 






1500 


300 




10 * 


6* 


25K 


70 


1 


Low noise, Comp. for G=3 


XR5534 


Exsr 


(3209) 






















An!)334b 


Exir 


(3209) 






















RC5534 


Raytheon 
























NE5534 


Signetics 
























NE5534A 


Signetics 
























NE5534 


Tl 
























NE5534A 


Tl 














13* 


100K* 


80 


1 


LowNoise, Comp. for G=3 


AM-453-2C 


Datel 




30 




















AM-453-2M 


t Datel 






30000 


5000 


20 * 


70 * 


400 


4K 


60 * 


3 


High Slew Rate 


LH0024 


t National 






4 5 170 


32 


6 * 




04 




110 


2 


Micropower 


nOOUf 


Raytheon 














0.04 * 


25K 


80 


1 


Micropower 


CA3078 


tRCA 








U.UUU J 


25 


■j • 


0.6 


50K 


90 * 





Low Offset FET 


3522L 


Burr-Brown 






0.003 


0.002 


4 ♦ 


0.5 * 


0.5 * 


20K 


70 





Low Supply Voltage 




tRCA 


(3352) 




005 


n nnnfi 

U.UUUD 




2 * 


50 * 




80 


. 


Micropower, Transconductance 


























Amplifier 


CA3080 


RCA 
























CA3080A 


tRCA 






0.025 


0.002 


25 


15 * 


50 


50K 


80 





Precision, High Speed FET 


LH0062 


t National 






0.030 


0.02 


6 * 


4 * 


10 * 


50K 


80 





MOS-Bipolar 


CA3160A 


tRCA 


(3349) 


40 






10 * 


4* 


10 * 


50K 


80 


1 


MOS, Single Supply, Strobe 


CA3130A 


tRCA 






0.040 


0.02 


0.063 * 


0.03 * 


10K 


70 





Manpower BiMOS 




























CA3440A 


RCA 


(3353) 








6 * 


4.5 * 


9 * 


20K 


70 





MOS FET, Single Supply 


CA3140A 


RCA 


(3350) 




0.050 


0.030 


15* • 


1 


1.6 


80K * 


70 





Low Power 


ICL7611BC 


Intersil 
























ICL7611BM 


t Intersil 






















Low Power, Extended CMVR 


ICL7612BC 


Intersil 
























ICL7612BM 


t Intersil 






















Low Power, Input Protected 


ICL7613BC 


Intersil 
























ICL7613BM 


t Intersil 




















1 


Low Power 


ICL7614BC 


Intersil 




50 




















ICL7614BM 


t Intersil 






















Low Power, Input Protected 


ICL7615BC 


Intersil 
























ICL7615BM 


t Intersil 






0.10 


0.02 


5* 






50K 


85 




Wideband Decompensated 


LF257 


AMD 
























LF157 


Harris 


























(3286.3288) 






















LF157 


t Intersil 
























LF357B 


Motorola 
























LF157 


t National 


(3309) 






















LF257 


National 


(3309) 






















LF357B 


National 


(3309) 


60 






















(Continued) 





t Military Temperature Range (-55° to 125°C) 

2926 



* Typical Value 

Bold (aco Indlcatts additional data Is provided on the page noted. 



IC MASTER 1983 



MASTER SELECTION GUIDE 



LINEAR-Operational Amplifiers-Characteristics 


(Cont'd) 










Offset Bias Offset 


Voltage 


Band- 


Slew 


Voltage 














Voltage Current Current 


Drift 


width 


Rate 


Gain 


CMRR 












mV(25°C) nA(25°C) nA(25°C) 


nV/°C 


mz 




V/V 


dB 


Comp. 


Comments 


Device 


Source 




— 


Single Units 


(Cont'd) 




5.0 0.10 0.02 


5 * 




~ 


50K 


85 


■ ~" 


Wideband Decompensated 




(Cont'd) 




















PM157 


tPMI 






















PM257 


PMI 










2.5* 


5* 


50K 


85 





Bipolar-JFET 


LF255 


AlVID 






















LF255 


Motorola 






















LF355B 


Motorola 






















LF155 


t National 


(3309) 




















LF255 


National 


(3309) 




















LF355B 


National 


(3309) 




















PIW255 


PMI 










5* 


7,5* 


50K 


85 





Wideband-JFET 


LF156 


t AMD 




10 


















LF256 


AMD 






















LF156 


Harris 
























(3286.3288) 




















LF156 


t Intersil 






















LF156 


t Motorola 






















LF256 


Motorola 






















LF356B 


Motorola 






















LF156 


t National 


(3309) 




















LF256 


National 


(3309) 




















LF356B 


National 


(3309) 




















PM156 


tPMI 




20 


















PM256 


PMI 






0.025 


10 


1 


1 


25K 


70 





Low Power-BIFET 


LF441 


National 
























(3309,3313) 






25* 


70* 


350 


IK 


50 


2 


Ultra Fast FET 


TP0032 


t Teledyne P 




















1 lltm Tnn* CCT 

Ultra rast-rb i 


Am unnoo 


t AD 






















LH0032 


t National 






0.05 


10 * 


3 * 


13 * 


50K 


80 


Q 


Bipolar JFET 


M 


Fairchild 




















Bipolar-JFET 


mAF771B 


Fairchild 






















mAF771BM 


t Fairchild 










4* 


13* 


50K 


80 





Precision-BIFET 


MC35001B 


t Motorola 


(3293) 






80 


150 


400 


10K 


60 


3 


Pact Qottlinn WiHehanH 
raol OcllllMy , iVlUCUallU 




Burr-Brown 




30 




100 


150 


400 


10K 


60 


3 


Fast Settling, Wideband 


OPA600U/ 
























883B 


t Burr-Brown 






0.20 0.025 


3* . 


1* 


0.3* 


25K 


96 





Precision Bipolar 


LM11CL 


National 






0.10 


10 * 


4 * 


13 * 


50K 


80 





Precision-BIFET 


MC340G1B 


Motorola 


(3293) 


















Wideband Bipolar-JFET 


LF351B 


National 


(3309) 










15 * 


50K 


100 * 





Wideband Bipolar-JFET 


LF151 


t National 






4 1 


10 


1 * 


0.5* 


20K 


80 





Low Input Current 741 


AD502L 


AD 






7 4 


20 


1* 


0.5* 


20K 


80 





Low Input Current 741 


AD502K 


AD 






10 5 


7* 


1 * 


0.5* 


20K 


70 





Low Input Current 


ICL8008M 


t Intersil 








10* 


— 


0.1* 


25K 


74 





Programmable Amplifier 


HA-2725 


Harris 








20* 


1 * 


0.5* 


20K 


80 





Darlington 741 


AD502S 


tAD 




40 


6 




0.25 * 


0.16 * 


50K 


70 





Programmable 


LIVI4<^0UU 


Harris 






















ICL4250C 


t Intersil 






















LM4250C 


t National 






















SG4250C 


t Silicon G 






















UC4250C 


Soiitron 






15 5 


20 . 


0.5* 


0.1 


45K 


100* 





Low Bias Current 


3501 A 


Burr-Brown 






















3501R 


t Burr-Brown 






20 3 


- 


- 


2.5* 


100K 


80 


1 


High Voltage 


LM144 


t National 










1 * 


2* 


100K 


80 





High Voltage 


MC1536 


t Motorola 






















LM1536 


t National 




50 


















SG1536 


t Silicon G 






25 5 


20 


0.3* 


0.13* 


50K 


70 





Micropower 


RC4132 


Raytheon 






25 


5* 


12* 


4 


300K 


100 





Wide Temperature Range 


0PA11HT 


t Burr-Brown 








10* 


12* 


4 


80K 


74 





High Impedance 


AM-460-Z 


Datol 


(2622) 




















AM-460-2M 


t Datel 






















HA-2602 


t Harris 
























(3226.3287) 




















HA-2605 


Harris 
























(3226,3287) 




















HA2602 


t Intersil 






















HA2605 


Intersil 








15* 


35* 


20 


80K 


74 


1. 


Wide Band, High Impedance 


AM-462-1 


Datel 




60 




















(Continued) 
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IC MASTER 



LINEAR-Operational Amplifiers-Characteristics (Cont'd) 



Oflset Bias 


Offset 


Voltage 


Band- 


Slew 


Voltage 












Voltage Current 


Current 


Drift 


width 


Rate 


Gain 


CMRR 










mV(25°C) nA(25°C) 


nA (25°C) 


f.V/°C 


MHz 


V/ms 


V/V 


dB 


Comp. 


Comments 


Device 


Source 


Single Units 


(Cont'd) 


5.0 25 


25 


15* 


35* 


20 


80K 


74 


1 


Wide Band, High Impedance 




(Cont'd) 




















m-A62-m 


t Datel 




















AM-462-2 


Datel (2622) 




















AM-462-2M 


t Datel 




















HA-2622 


t Harris 






















(3228.3287) 




















HA-Z6Z5 


Harris 






















(3228.3287) 




















HA2622 


t Intersil 




















HA2625 


Intersil 






30* 


1 


— 


80K 


74 


1 


Wideband 


3508J 


Burr-Brown 








70 


20 


80K 


100* 


1 


Wideband, High Gain 


1321 


Teledyne P 




















1321-01 


t Teledyne P 


30 


15* 


20 


1.5* 


0.6 


45K 


100* 





Low Bias, Low Noise 


3500A 


Burr-Brown 




















3500R 


t Burr-Brown 




30 


20 


2 


0.4 


50K 


80 





General Purpose 


3500R/MIL 


t Burr-Brown 






60 


2 


0.4 


50K 


80 





General Purpose 


3500U/883B t Burr-Brown 


40 


2.5* 


30* 


1 * 


10 


. 200K 


80 





Micropower FET High Current Out 


1323 


Teledyne P 




ID 


D 




on 




lUO 


u 


High Speed 


AM-470-2C 


Datel (2623) 




















AM-470-2M 


t Datel 






10 


1 * 


10 


200 K 


80 





Wide Response, Low Power 


HA-2705 


Harris 


50 


15 


— 


0.2 


0.35 


50K 


70 





Programmable Low Power 


MC1776 


t Motorola 


100 


20 




_ 


_ 


50K 


70 





High Performance 74 IC 


OOOI t l\j 


AMD 






10 


2.5 * 


18 * 


25K 


80 





High Speed 


mr OUU 1 u 


MIrrn Pufr 
mlblU rwi 






















(401.3292) 




















MP5501G 


t Micro Pwr 






















(401,3292) 




















0P-01C 


Micro Pwr 




















0P-01G 


t Micro Pwr 




















0P-01C 


PMI 




















OP-01G 


tPMi 






30 


5 


5 * 


25K 


70 


•l 


Precision 


mA777C 


Ti 








1 * 


0.5* 


25K 


70 


1 


Precision 


mA777C 


Intersil 




25 


20 


1.3 


0.25 


25K 


70 





General Purpose 


MP5502B 


t Micro Pwr 






















(401.3292) 




















MP5502D 


Micro Pwr 






















(401.3292) 




















OP-02B 


t Micro Pwr 




















OP-02D 


Micro Pwr 




















0P-02B 


tPMI 




















OP-02D 


PMI 




50 


3* 


- 


- 


20-40K 


80 


1 


Micropower 


AtPC153A 


NEC-Electron 




















fiPC253A 


NEC-Electron 




100 


- 


1 * 


0.4* 


50K 


70 





Programmable 


XR146 


t Exar 


120 


40 


6* 


3* 


20 


50K 


70 





High Slew Rate 


NE530 


Signetlcs 


150 


20 


20 


4 * 


2 * 


25K 


70 





High Performance, High Gain 


RC4131 


Raytheon 




30 








50K 


70 





Single Supply 


TL3211 


TI 




















TL321i 


TI 




















TL321M 


tTI 




40 


6* 


- 


60* 


50K 


70 


1 


60V/mS, Comp.forG=5 


NE538 


Signetics 


200 




10 * 


10* 


130 


25K 




2 


High Speed Inverting 


ICL8017M 


t Intersil 




20 


5* 




250 


100K 


80 


1 


High Slew Rate, Inverting 


HA-2535 


Harris 




25 


20* 


12* 


25 


20K 


80 





High Slew Rate 


HA-2500 


t Harris 






















(3216.3287) 




















HA2500 


t Intersil 




50 


20* 


8* 


15* 


50K 


80 


1 


Four Addressable Inputs, Single 






















Amplifier 


HA-2400 


t Harris 




















HA-2404 


Harris 


250 


20 


20 


1 * 


0.5* 


25K 


96 





General Purpose 


LM307 


Raytheon 
















1 


General Purpose 


LM301A 


Raytheon 


300 


150 


10* 


7* 


3.5 


25K 


80 





Low Noise 


HA-909 


t Harris 


500 


150 


20 






20K 


70 


1 


General Purpose 


TA7502 


Toshiba 




















TA7502A 


Toshiba 






















(Continued) 
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* Typical Value 

Boid lace Indicates additional data Is provided on the page noted. 



IC MASTER 1983 



MASTER SELECTION GUIDE 



LINEAR-Operational Amplifiers-Characteristics (Cont'd) 



onset Bias Offset 


Voltage 


Band- 


Slew 


Voltage 












Voltage Current Current 


Drift 


widtli 


Rate 


Gain 


CMRR 










mV(25°C) nA(25°C) nA(25"'C) 


nvrc 


MHz 


V/^s 


V/V 


dB 


Corrp. 


Comments 


Device 


Source 




Single Units 


(Cont'd) 




5.0 500 






















200 




0.5 * 


35 


50K 


70 


■) 


High Slew Rate 


RM4531 


"t* Raytheon 








I * 


0.7 


50 K 


70 





High Speed 741 


ICL741MHS 


+ Intersil 










30 * 


50K 


70 


■j 


Hlnh 9lp\A/ P^itp 
niyii oicw naic 


SE531 


J Signetics 






3 * 


0.5 * 


0.3 * 


25K 


70 


3 


General Purpose 


mA709M 


t Fairchild 






















J Motorola 




















LIV1709 


1 National 








0.8 * 


5 * 


50K 


70 





Wideband 741 


SG1217 


t Silicon G 








1 * 


0.5 * 


50 K 


70 





General Purpose Compensated 


AD741 


t AD 




















mA741M 


t Fairchild 




















ICL741 


t Intersil 


10 


















IVIC1741 


+ Motorola 




















LIVI741 


J National 




















PM741 


PMI 




















RM741 


1 nayuicuii 




















^iA741 


■j- Signetics 




















SG741 






















/iA741M 


t Tl 


















Low Noise 741 


ICL741LN 


t Intersil 




















MG1741N 


t Motorola 




















CA6741 




20 














1 


General Purpose, Uncompensated 


mAIOI 


t Fairchild 




















LM101 


t National 




















SG101 


t Silicon G 


















Uncompensated 741 


mA748M 


+ Fairchild 




















MC1748 


t Motorola 




















LM748 


t National 




















LM748G 


National 




















SL748A 


Plessey 




















CA748 


t RCA 




















^A748 


t Signetics 


30 


















SG748 


t Silicon G 




















mA748M 


tTI 










10 


50K 


70 





High Slew Rate 741 


MC1741S 


t Motorola 




















SG741S 


t Silicon G 


















Low Noise 741 


MC1741NS 


Motorola 






4* 


30 * 


0.7* 


20K 


70 


2 


Programmable 


CA3094A 


t RCA 






















t RCA 











U.o 


40 r\ 


70 


Q 

O 


General Purpose 


A7nQii 


+ Tt 




700 100 


25 


— 


50* 


10K 


65 





20 mA Output 


TCA322 


t Siemens 




750 250 


6* 


65* 


15 


15K 


74 


3 


High Speed High Gain 


/uA715IVI 


t Fairchild 


40 


850 200 


20 


— 




2K 


70 


3 


709 Type 


mPC55A 


NEC-Electron 




1000 300 


20 


30 


15 


50K 


90 





Precision, Audio 


MA332 


Analog Sys 




300 * 


50 


150 


60 


10K 


70 


1 


High Power 


1460 


Teledyne P 




2000 400 


_ 


38* 


25* 


0.6K 


76 


1 


Large Signal Wideband 


CA3100 


tRCA 




5000 * 1000 * 


20 


150* 


160 


15K 


74 


1 


Wideband, Fast Settling 


HA-5190 


Harris 




7fifin pofifi . 


5 * 






2K 


70 


■| 


700 Twnp 


UrOO In 






fOUU ^uuu 


on 


oU 


Q K * 

o.D 


2K 


#U 


3 


Wideband 


mPC702 


NtL.-tiectron 




10000 2000 


10* 




1.7* 


1.4K 


70 


3 


General Purpose 


TL702M ■ 


tTI 




12000 5000 


1.2* 


15* 


3* 


0.7K 


70 


1 


6 Volt, Wideband 


CA3008 


tRCA 




















CA3010 


tRCA 


50 


















CA3029 


RCA 




















CA3037 


tRCA 




15000 4000 


10* 


6.5* 


200* 


28K* 




1 


Wideband, Comp. for G>5 


HA-5195 


Harris 




20000 - 


10 




800 


250 


70 


1 


Fast, Slews 800 V/^s 


NE5539 


Signetics 




















SE5539 


t Signetics 




300* 


25 


500 * 


250 


10K 


80 


1 


Settles to 0.01% in 70 ns 


1435 


t Teledyne P 




6000 


20 


6 


350 


15K 


60 




Wideband, Fast Settling 


HA-2540-2 


t Harris 






















(3224,3287) 




24000 5000 


3.5* 


50* 


7* 


2K 


80 


1 


12 Volt, Wideband 


CA3015 


tRCA 




















GA3016 


tRCA 




















GA3030 


RCA 


60 


















CA3038 


tRCA 




t Military Teinperature Range (-55° to 125°C) 








* Typical Value 









Bold face Indicatas additional data Is provided on the page noted. 
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IC MASTER 



LINEAR-Operational Amplifiers-Characteristics (Cont'd) 



Offset Bias 


Offset 


Voltage 


Band- 


Slew 


Voltage 












Voltage Current 


Current 


Drift 


width 


Rate 


Gain 


CMRR 










mVCaS-C) nA(25°C) 


nA {Z5°C) 


mV/°C 


MHz 


V/>iS 


V/V 


dB 


Comp. 


Comments 


Device 


Source 


Line 


Single Units 


(Cont'd) 




6.0 0.025 


0.002 


15 


1* 


1 


75K 


70 





High Performance FE.T 


LH0022C 


Nillonil (3342) 




0.04 


0.02 


10* 


5* 


13* 


50K 


80 


1 


MOS/FET Input, Bipolar/MOS Output 


CA080A 


tRCA (3348) 






















CA080T 


fRCA (3348) 






















CA081A 


tRCA (3348) 






















CA081T 


tRCA (3348) 




0.2 




10* 


3* 


13* 


15K 


80 





Low Noise Bipolar-JFET 


TL075M 


tTI (3427) 






0.05 


10* 


3* 


13 


50K 


80 





Low Noise Bipolar-JFET 


TL070M 


tTI (3427) 






















TL071M 


til (3427) 






0.1 


10 * 


1 * 


3.5 * 


40K 


80 





Low Power Bipolar JFET 


TL061AC 


Tl (3425) 






















TL061M 


til (3425) 


10 


















Programmable Bipolar JFET 


MCE66 


Micro Eng 






















TL066M 


tTI (3423) 


















■j 


Low Power Bipolar JFET 


MUCDU 


Micro Eny 






















TL060AC 


Tl (3425) 






















TL060M 


til (3425) 












4 * 


20K 


80 





Low Power, JFET Input 


HA-5062-2 


t Harris 
























(3252.3287) 






















HA-5062A-5 


Harris 
























(3252,3287) 










3* 


13* 


50K 


80 





Bipolar-JFET 


MCE80 


Micro Eng 






















TL080AC 


Tl 


















1 


. Bipolar-JFET 


TL080AC 


Tl 


20 








4 


15* 


25K 


80 


1 


JFET Input 


HA-5082-2 


t Harris 
























(3256,3287) 














50K 


80 


1 


JFET Input 


HA-5082A-5 


Harris 
























(3256.3287) 




25 


10 


6* 


- 


0.2* 


75K 


70 





Programmable 


SG3250 


Silicon G 






12 


40 


1 * 


0.5* 


20K 


80 





Low Input Current 741 


AD502J 


AD 






20 


15* 


- 


0.5* 


20K 


70 





Low Input Current 


ICL8008C 


Intersil 






25 


15* 


35* 


20 


80K 


74 


1 


Wideband, General Purpose 


AD507J 


AD 




30 


30 


- 


0.05 


4 


70K 


74 





Wideband . 


HA-2607 


Harris 






















HA2607 


Intersil 








15* 


0.6 


17 


70K 


74 





Wideband 


HA-2627 


Harris 






















HA2627 


Intersil 


30 








4 * 


5* 


100K 


74 





High Voltage 


AM-464-2 


Datel 






















AM-464-2M 


tOatel 






















HA-2645 


Harris 






















1332 


Teledyne P 




75 


10 


— 


0.4 


1.5 


100K 


80 


- 


Ultra-Low Power 


HA-514A 


Harris 






20 


- 


- 


- 


60K 


70 





Programmable 


MPC4250C 


NEC-Electron 




100 


30 


5* 


_ 


0.3* 


25K 


70 


1 


Supply to +-10 V 


TCA520B 


Signetics 




150 


40 


6 * 


•| * 


10 


50K 


70 


Q 


Minh Qlouu Rato 
niyil olcW rVdlc 


NE535 


Signetics 




250 


50 




1 * 


0.5 


25K 


80 





to 500 mA, Single Supply 


nA759C 


Fairchild 




500 


200 


- 


- 


0.5* 


5K 


70 





Short Circuit Protected 


TBA221 


Siemens 


40 










5.5* 


5K 


70 


1 


Adjustable Input Offset Voltage 


TBB0748 


Siemens 












10 


20K 


70 


1 


1 A Output 


TDB0791 


Thomson-CSF 










1 * 


0.5 


20-50K 


70 





General Purpose Compensated 


AD741C 


AD (3153) 






















IC450 


Cherry 






















nA741C 


Fairchild 






















HA17741 


Hitachi 






















MC1741C 


Motorola 






















LM741C 


National 






















mPC151 


NEC-Electron 






















mPG741 


NEC-Electron 


50 




















PM741C 


PMI 






















RC741 


Raytheon 






















CA741C 


RCA 






















*iA741C 


Signetics 






















SG741C 


Silicon G 






















mA741C 


Tl 






















SFC741C 


Thomson-CSF 












0.5* 


20-50K 


70 


1 


General Purpose 


J.A748C 


Fairchild 






















mA748C 


Intersil 






















MC1748C 


Motorola 


60 




















SL748 


Plessey 
























(Continued) 
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* Typical Value 

Raid face indicates additional data Is provided on the page noted. 
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MASTER SELECTION GUIDE 



LINEAR-Operational Amplifiers-Characteristics (Cont'd) 



Offset Bias 


Offset 


Voltage 


Band- 


Slew 


Voltage 












Voltage Current 


Current 


Drift 


width 


Rate 


Gain 


CMRR 










mV (25''C) nA (25°C) 


nA (25°C) 


mV/°C 


MHz 


yi)iS 


V/V 


dB 


Comp. 


Comments 


Device 


Source 


Single Units 


(Cont'd) 


6.0 500 


200 




1 * 


0.5 * 


20-50K 


70 


1 


GenersI Purpose 




(uoni 0) 




















CA748C 


RCA 




















/In/ 401/ 


Signetics 




















SG748C 


Silicon G 




















mA748C 


Tl 




















SFC748C 


Thomson-CSF 










0.7 


25K 


70 





High Speed 741 


ICL741CHS 


Intersil 








1 * 


1 


100K 


70 


1 


0.2 amp Power 


LH0041C 


National 






3* 


1 * 


10 


20K 


70 





High Slew Rate 741 


MC1741SC 


Motorola 




















SG741SC 


Silicon G 


















Low Noise 741 


MC1741NC 


Motorola 






5* 


0.8* 


5* 


20K 


70 





Wideband 741C 


SG3217 


Silicon G 






10* 


1 * 


0.25 


100K 


90 


2 


High Gain, Instrumentation, 50 mA 






















Output 


LH0020C 


National 










0.5* 


25K 


70 





Low Noise 741 


ICL741CLN 


Intersil 






15* 


0.2* 


0.2* 


20K 


70 





High Power 


mA791C 


Fairchild 




















TBA0791 


Thomson-CSF 






30 


1 * 


1* 


100K , 


70 





1.0 amp Power 


LH0021C 


National 




300 


10* 


7* 


5* 


20K 


74 





Low Noise 


HA-911 


Harris 








12* 


50 


25K 


70 





High Speed, Fast Setting 


AD518J 


AO (3155) 


1000 


300 


6 * 




18 * 


12K 


65 


1 


20 mA Output 


TAA761 


Siemens 


1200 


500 


5 * 


4* 


100 * 


10K 


70 


2 


Gated 


ZN424 


Ferranti 


1500 


200 


- 


0.5* 


35* 


20K 


70 


1 


High Slew Rate 


RC4531 


Raytheon 








1* 


20* 


20K 


70 


1 


High Slew Rate, High Performance 


NE531 


Signetics 


7.0 100 


10 




0.4 


1 


100K 


77 




Ultra-Low Power 


HA-5141 


Harris (3266) 


200 


10 * 


10 * 


10 * 


130 * 


25K 




2 


High Speed Inverting 


ICL8017C 


Intersil 


400 


75 


5 * 






3K 


63 





250 mA Output, Electronic Shutdown 


LM 13080 


National 








1 * 


0.4 * 


3K 


63 


■ 


250 mA Output, Electronic Shutdown 


MA 13080 


Analog Sys 


6000 


75 


5* 


— 


1.6 


3K , 


63 





450 mA Output, Electronic Shutdown 


IVIA324 


Analog Sys 


7.5 7 


1 


— 


0.3* 


0.3* 


25K 


80 


1 


Low Noise 308 


LM308LN 


Intersil 






6 * 




~" 


25 K 


80 


1 


308 Type ^ 


mPC156A 


NEC-Electron 






30 


1 * 


0.3* 


25K 


80 





Micropower, Supply Current 800 M 


LM312 


National 
















1 


Precision Bipolar 


LM308 


AMD 




















AD308 


AD (3153) 




















LM308 


Harris 






















(3286.3288) 




















LM308 


Intersil 




















LM308 


Motorola 




















LM308 


National 




















rlVlJUu 


PMI 




















ouoUO 


Silicon G 




















CCPOQflft 

orUioUo 


Thomson-CSF 


15 


2 


30 




0.1 


25K 


80 


1 


Precision 


1660 


AMD 


250 


50 


— 


0.8* 


0.5* 


25K 


70 


1 


Low Noise 301 A 


ICL301ALN 


Intersil 






30 


1* 


0.5* 


25K 


70 





General Purpose, Compensated 


Li«307 


Harris 




















LM307 


Intersil 




















LM307 


Motorola 




















LM307 


National 




















CA307 


RCA 




















SG307 


Silicon G 




















LM307 


Tl 




















SFC2307 


Thomson-CSF 
















1 


General Purpose Uncompensated 


AD301A 


AD (3153) 




















mA301A 


Fairchild 




















LM301A 


Harris 




















LM301A 


Motorola 




















LM301A 


National 




















mPC157 


NEC-Electron 




















mPC301 


NEC-Electron 




















CA301A 


RCA 




















LM301A 


Signetics 




















SG301A 


Silicon G 




















LM301A 


Ti 




















SFC2301A 


Thomson-CSF 






















(Continued) 



20 



30 



40 



(D 

•4— • 

CO 

ca 



60 
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IC MASTER 



LINEAR-Operational Amplifiers-Characteristics (Cont'd) 



Offset Bias 


Offset 


Voltage 


Band- 


Slew 


Voltage 














Voltage Current 


Current 


Drift 


width 


Rate 


Gain 


CMRR 












mV(25°C) nA(25°C) 


nA(25°C) 


«V/°C 


MHz 


V/ms 


V/V 


dB 


Comp. 


Comments 


Device 


Source 




Line 


Single Units 


(Cont'd) 




7.5 




















(Cont'd) 




1000 


150 


3 * 


2 * 


4.2 * 


15K 


80 


2 


General Purpose 


MC1439 


Motorola 








300 


6 * 




18 * 


5K 


60 





20 mA Output 


TCA321 


Siemens 
























1 UAolD 


Siemens 






1500 


250 


6 


65 * 


10 


10K 


74 


3 


High Speed 


mA715C 


Fairchild 










D 




u.o 


1 j1\ 


00 




o 


General Purpose 




Tl 












1 * 


0.5 * 


20K 


65 


1 


General Purpose 


jiA201 


Fairchild 
























LM201 


National 
























SG201 


Silicon G 










6-10* 


1 * 


0.3* 


15K 


65 


3 


General Purpose 


(iA709C 


Fairchild 
























LM709C 


National 




10 




















RC709 


Raytheon 




















4 


General Purpose 


TAA521 


Siemens 






8.0 40 


10 


— 


1* 


2.5* 


70K 


70 


1 


High Voltage 


LM344 


National 






200 


25 


20* 


10* 


50 


10K 


80 





High Slew Rate 


HA-2510 


t Harris 
























HA2510 


Intersil 












20* 


100 


10K 


80 


1 


100 v/>iS, Gain =3 


HA-2520 


t Harris 
























HA2520 


t Intersil 










30 


20* 


100 


10K 


80 


1 


High Speed, Fast Settling 


AD509K 


AD . 
























AD509S 


t AD 






250 


50 


20* 


12* 


20 


15K 


74 





High Slew Rate 


AM-450-2 


DstsI 


(2622) 






















AM-450-2M 


t Datel 
























HA-2502 


tHirrls 


























(3216.3287) 






















HA-2505 


Harris 


























(3216.3287) 






















u Aocno 


t Intersil 
























HA2505 


Intersil 






Ar\r\r\n 
<tuuuu 


lOUUU 




/U 






dU 


3 


High Slew Rate 


LriUUd'Hi 


National 






9.0 0.40 


0.20 


10* 


1* 


0.6* 


200K 


70 





JFET Input 


TL091M 


tTI . 






250 


50 


30* 


8* 


15* 


50K 


74 


1 


Four Addressable Inputs Single 


























Amplifier 


HA-2405 


Harris 






10.0 0.003 


0.002 


4* 


0.5* 


0.5* 


10K 


70 





Low Supply Voltage 


CA3420 


tRCA 


(3352) 




0.050 


0.020 * 


30 


3" 


15* 


20K 


86* 





High Voltage FET 


3580J 


Burr-Brown 




30 




0.025 


4* 


0.063 * 


0.03* 


10K 


70 





Nanopower BiMOS 


CA3440 


RCA 


(3353) 




0.10 


0.03 


10 


_ 


10 


3K 


90 


1 


FET Input, Low Noise 


MA333 


Analog Sys 












12 


35 


100K 


90 





JFET Input 


MA334 


Analog Sys 
























MA400 


Analog Sys 






0.15 


0.05 


20 


1 * 


0.3 * 


20K 


80 





High Performance, Low Input Current 


LM316 


National 














10 


30K 


90 





Low 1/f Noise 


MA339 


Analog Sys 






0.20 


0.05 


5 * 






25K 


80 




Wideband Decompensated 


LF357 


AMD 
























LF357 


Harris 


(3288) 






















LF357 


Intersil 
























LF357 


Motorola 




40 




















LF357 


National 


(3309) 






















PM357 


PMI 












2.5 


5 * 


25K 


80 





Bipolar-JFET 


LF355 


AMD 
























LF355 


Intersil 
























LF355 


Motorola 
























LF3S5 


National 


(3309) 






















PM355 


PMI 
























LF355 


Signetics 












5 


12* 


25K 


80 





W/ideband-JFET 


LF356 


AMD 
























LF356 


Harris 


(3288) 


50 




















LF356 


Intersil 
























LF356 


Motorola 
























LF356 


National 


(3309) 






















PM356 


PMI 
























LF356 


Signetics 










10* 


3* 


13* 


15K 


80 





Low Noise Bipolar-JFET 


TL070AC 


Tl 


(3427) 






















TL070C 


Tl 


(3427) 






















TL071AC 


Tl 


(3427) 






















TL071BC 


Ti 


(3427) 






















TL071C 


Tl 


(3427) 


60 






















(Continued) 
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MASTER SELECTION GUIDE 



LINEAR-Operational Amplifiers-Characteristics (Cont'd) 



Offset Bias Offset 


Voltage 


Band- 


Slew 


Voltage 












Voltage Current Current 


Drift 


width 


Rate 


Gain 


CMRR 










mV(25°C) nA(25°C) nA(25°C) 




MHz 


V/mS 


V/V 


dB 


Comp. 


Comments 


Device 


Source 


Line 


Single Units 


(Cont'd) 




10.0 0.20 


















(Cont'd) 




0.1 


10* 


3* 


13* 


50K 


70 


. 


Bipolar JFET 


mAF771 


Fairchild 








4* 


13 


25K 


70 





Bipolar-JFET 


LF351 


National 










13 * 


25K 


70 





Precision BIFET 




Motorola (3Z93) 




2 


10 * 


3 * 


13 * 


15K 


80 





Low Noise Bipolar-JFET 


TL075C 


Tl 




0.60 0.1 


20 * 


18 * 


57 * 


200K 


80 





Wideband-JFET 


LF400 


National 




1 0.25 


10 


5 


10 


50K 


85 





2.0 A Power 


LH0101- 


National 




















LH0101C 


National 




10 3 


150 


- 


250 


0.7K 


50 


1 


100 MHz 


9906 


tOEl 




30 10 




1* 


2.5* 


70K 


70 





High Performance 


MC1456 


Motorola 




40 10 




1 * 


2 * 


70K 


70 





High Voltage 


MC1436 


Motorola 


10 


















MC1456 


Signetics 




















SG1436 


Silicon G 






65 


■\ • 


1.5 




70 





2 A Continuous 


3573 


Burr-Brown 




50 20 


20* 






2K 


55 


3 


Matched Input Transistors 


LH0005 


National 




100 25 


25* 


- 


- 


2K 


50 


3 


Matched Input Transistors 


LH0005C 


National 




250 50 


20* 


20* 


80 


7.5K 


74 


1 


High Speed, Fast Settling 


AD509J 


AD 






25* 


12* 


15 


15K 


74 





High Slew Rate 


HA-2507 


Harris 




















HA2507 


Intersil 










40 


7.5K 


74 





High Slew Rate 


HA-2512 


t Harris 






















(3218.3287) 




















HA2512 


Intersil 


20 






20* 


80 


7.5K 


74 


1 


80V/ms Gain =3 


HA-2522 


t Harris 






















(32Z0.3287) 




















HA2522 


t Intersil 






30* 


- 


80 


7K 


74 


1 


Fast Slewing 


3507J 


Burr-Brown 








12 * 


30 


7.5K 


74 





High Slew Rate 


HA-2517 


Harris 




















HA2517 


Intersil 










40 


7.5K 


74 





High Slew Rate 


HA-2S15 


Harris 






















(3218,3287) 




















HA2515 


Intersil 










80 


7.5 K 


74 


1 


80 V/ms Gain = 3 


HA-2525 


Harris 












































Intersil 


















80V//xsGain=3 


AM-452-2 


Datel (2622) 


30 


















AM-452-2M 


t Datel 








20* 


60 


7.5K 


74 





High Slew Rate 


HA-2527 


Harris 




















HA2527 


Intersil 










80 


7.5K 


90 * 


1 


High Slew Rate 


1322 


Teledyne P 




















1322-01 


t Teledyne P 












70K 


90 * 





High Slew Rate/Temperature 


UrAVH 1 


t Burr-Brown 




500 200 




15 * 


50 


25K 


70 





Precision, High Speed 


LM318 


AMD 




















/nA318 


Fairchild 




















LM318 


Harris 




















LM318 


National 


40 


















MPC159A 


NEC-Electron 




















LM318 


Tl 




















SFC2318 


Thomson-CSF 






5* 


1* 


25 


25K 


60 


1 


0.5 A, Wideband 


LH0061C 


National 




300 


10 


2 


10 


50K 


70 


1 


Up to ±40 V Output 


MA700 


Analog Sys 




750 - 








14K 




1 


Telephone Channel Amplifier 


LS045 


SGS 




1000 300 


6* 




18* 


0.56K 


60 


1 


to 90 mA Output 


TAA861 


Siemens 




















TAA865 


Siemens 




3000 300 


16 


20 


10 


100K 


60 


2 


Up to 400 mA Output 


MA206 


Analog Sys 




15000 5000 


5* 




1.7* 


IK 


65 


3 


General Purpose 


TL702C 


Tl 


50 


12.0 90 25 




1 * 


2* 


50K 


50 





High Voltage 


MC1436C 


Motorola 




















SG1436C 


Silicon G 




30 




1 * 


2.5 


25K 


110* 





High Performance 


MC1456C 


Motorola 




















LM1436 


National 




14.0 200 15 


50* 






10K 


65 


1 


Darlington Input 


TCA312 


t Siemens 




















TCA332 


t Siemens 




Military Temperature Range (-55° to 125°C) 








* Typical Value 









Q) 

CO 
CO 
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IC MASTER 



LINEAR-Operational Amplifiers-Characteristics (Cont'd) 



Offset ' Bias 
Voltage Current 
mV (25°C) nA (25°C) 


Offset 

Current 

nA(25°C)_ 


Voitage 

Drift 

/xV/°C 


Band- 
width 
MHz 


Slew 
Rate 
V/ns 


Voltage 

Gain 

V/V 


CMRR 
dB 


Comp. 


Comments 


Device 


Source 




Line 


Single Units 


(Cont'd) 




lO.U U.UlU 
0.015 


- 


25 
50 


2 * 
2* 


3 
3 


50 K 
50K 


72 
72 






High Performance, Low Bias 
High Performance, Low Bias 


1421-02 
1421-01 


Teledyne P 
Teledyne P 






0.050 


0.030 


50 
8* 


2 * 
4* 
4.5* 


3 

10* 
9* 


50 K 
50K 
20K 


72 
70 
70 







High Performance FET 
MOS FET, Single Supply 
MOS FET, Single Supply 


1421 
CA3160 
C A3 140 


Teledyne P 
tRCA 
tRCA 










10 * 


4 * 
5* 


10 * 
13* 


50K 
50K 


70 
70 


1 



MOS FET Single Supply, Strobe 
FET Input, Bipolar/MOS Output 


CA3130 

CA081 

CA081C 


tRCA 
RCA 
RCA 


(3348) 
(3348) 


















1 


FET Input, Bipolar/MOS Output 


CA080 
CAOBOC 


RCA 
RCA 


(3348) 
(3348) 


10 






25* 

I, 


1 


1.6 


80K 


70 





Low Power 

Low Power, Extended CMVR 


ICL7611C 
ICL7612C 


Intersil 
Intersil 






















Low Power, Input Protected 


ICL7613DC 


Intersil 




















1 


Low Power 

Low Power, Input Protected 


ICL7614DC 
ICL7615DG 


Intersil 
Intersil 






0.065 


0.005 
0.01 


35 
20* 


15* 
1 * 


50 
50 


25K 
25K 


70 
70 




1 


Precision, High Speed, FET 
Wideband, High Slew Rate 


LH0062C 
HA-S162-5 


National 
Harris 

(3268.3287) 




0.20 


0.05 


10* 
25 * 


1 * 
50 * 


0.5* 
350 


25K 
IK 


70 
50 



2 


JFET-741 

Ultra Pact PFT 


LF13741 

Am Hfin'^pr 
LH0032C 


National 

AD 

National 


(3309) 


20 




0.10 


10* 


3 * 


13* 


50K 


70 





Bipolar-JFET 


MAF771L 


Fairchild 






0.4 


0.05 
0.2 


10* 


3* 
1 * 


13* 
3.5* 


25K 
3K 


70 
70 


1 



1 


Low Noise Bipolar-JFET 
Low Power Bipolar-JFET 
Low Power Bipolar-JFET 


MCE70 
TL061C 
TL060C 


Micro Eng 

Tl 

Tl 


(3425) 
(3425) 












4f 


10K 


70 





Low Power, JFET Input 


HA-5062-5 


Harris 

(3252.3287) 










3* 


13* 


25K 


70 




1 


Bipolar-JFET 
Bipolar-JFET 


MPC4081 
TL080C 


NEC-Electron 
Tl 










4 


15* 


25K 


70 




JFET Input 


HA-5082-5 


Harris 

(3256.3287) 




0.40 


0.20 


10* 


1* 


0.6* 


200K 


70 





JFET Input 


TL091C 


Tl 






750 


150 


30 


300 


15 


10K 


84 


1 


High Power 


MA329 


Analog Sys 




30 


20000 


6000 


20 
20* 


6 

9.5* 


350 
550 


10K 
10K 
15K 


60 
60 
60 




- 


Wideband, Fast Settling 
High Slew Rate, Wideband 
High Slew Rate, Wideband 


HA-Z540-5 
HA-253g-5 
HA-2539-2 


Harris 

(3224.3287) 

Harris 

(3222.3287) 

t Harris 

(3222.3287) 




OA A A AAAOC 

20.0 0.00025 
0.0005 


- 


60 
30 


0.5 * 
0.5* 


3 
3 


40K 
40K 


80 
80 






Electrometer, FET 
Electrometer, FET 


AD523L 
AD523K 


AD 
AD 






0.010 


0.002 * 


25 
25 


0.75 * 
1 * 


0.5 * 
2.5 


50K 
31K 


70 
86 * 






Low Noise FET 

High Performance, Low Bias FET 


AD514L 

3503B 

3503S 


AD 

Burr-Brown 
t Burr-Brown 






0.020 




25 
50 


0.75 * 
75 * 


0.5 
5 * 


50K* 
50K * 


70 
70 




Q 


Low Noise FET 

1 nu/ KInico PPT- 


AD514K 


AD 
t AD 




40 




0.0005 * 


75 




6* 


50K 


70 





High Performance FET 


ICL8007M 


t Intersil 






0.025 




25 
50 


'* 


6* 

0.5* 

6* 


50K 
25K 
50K 


70 
80 
70 







Low Cost FET Input 
FET 

Low Cost FET Input 


AD540K 

AD3542J 
AD540S 


AD 
AD 
tAD 


(3153) 
(3153) 






0.002 * 


50 




0.5 * 


25K 


80 * 





Low Noise 


3542J 
3542S 


Burr-Brown 
t Burr-Brown 








0.010 


20 




1.5 


50K 


70 





Low Cost FET Input 


LH0042 
LH0042 


t Intersil 
t National 


(3342) 




0.030 


0.005 *, 


20* 




6* 


50K 


70 





FET 


SU536 


Signetics 






0.050 


0.005 


25 
25 




6* 
1 


25K 
25K 


70 
70 






Low Cost FET 
Low Cost FET 


AD0042C 
LH0042C 
LH0042C 


AD 

Intersil 
National 


(3342) 


50 


0.10 




25 




3 


SCK 


80 





Low Cost FET Input 


AD503K 
AD503S 


AD 
tAD 


(3153) 
(3153) 




0.20 


0.15 


0.06* 
20* 


3* 


6* 
6* 


1000K 
25K 


80* 
64 






High Slew Rate FET 
High Slew Rate FET 


mA740C 
fiA740 


Signetics 
t Intersil 

(Continued) 
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MASTER SELECTION GUIDE 



LINEAR-Operational Amplifiers-Characteristics (Cont'd) 



OHset 
Voltage 
mV (25°C) 


Bias 
Current 
nA (25°C) 


Offset 
Current 
nA (25°C) 


Voltage 
Drift 


Band- 
widtti 
MHz 


Slew 
Rate 

V/mS 


Voltage 

Gain 

V/V 


CKflRR 
dB 


Comp. 


Comments 


Device 


Source 


Line 


Single Units 


(Cont'd) 




20.0 


50 


20 


12* 


- 


9* 


0.5K 


60 


1 


Darlington Input 


TBB1331A 


(Cont'd) 

Siemens 






200 


25 


12* 


- 


- 


6K 


60 





Darlington Input 


TCA311 
TCA315 


Siemens 
Siemens 




















1 


Darlington Input 


TCA331 


Siemens 






50000 


10000 


30 


1 


300 


70K 


90 


2 


Low Propagation Delay 


9818 


OEI 




25.0 


40000 


10000 


1000 


100 


600 


IK 


50 


2 


Wide Gain-Bandwidth 


9912 


tOEl 




30.0 


0.001 


0.0002 * 


50 


1* 


2.5 


20K 


86 





Low Bias FET 


ICL8007AC 
ICL8007AM 


Intersil 
t Intersil 






30000 


10000 


150 


200 


300 


IK 


50 





Wideband 


9916 


tOEl 






50000 


20000 


100 


300 


IK 


4K 


90 


1 


Wideband 


9914 


OEI 


10 


30.0 * 


5000* 


6000 
8000 


50* 
50 * 


150* 
150 * 


600 
600 


40 
40 


— 






Fast Settling, Wideband 
Fast Settling, Wideband 


CLC 103AM 
CLC103AI 


t Comlinear 
Comlinear 




35.0 


2 


0.1 


150 


100 


300 


100K 


70 





High Slew Rate 


HDS-060 


AD 




50.0 


0.00001 
0.0001 








0.5 * 
0.5* 


20K 
20K 


60 
60 






Ultra low Bias FET 
Ultra low Bias FET 


ICH8500A 
ICH8500 


Intersil 
Intersil 






0.001 


0.0005 * 


50 
90 


0.3* 
0.5* 


3 


10K 
20K 


70 
70 





MOS FET 
Electrometer, FET 


MPC250A 
AD523J 


NEC-Electron 
AD 






0.015 




75 


1 * 


3 


20K 


70 





Los Cost FET Input 


AD503J 


AD (3153) 






0.025 


0.005 * 


75 


1* 


2.5 


20K 


86* 





High Performance, Low Bias FET 


3503A 
3503R 


Burr-Brown 
t Burr-Brown 


20 




0.050 




75 


0.75* 
1 * 


0.5* 
6* 


20K 
20K 


70 
70 
72 







Low Noise FET 
Low Cost FET 
High Performance FET 


AD514J 
ADS40J 

1424 


AD 

AO (3153) 

Teledyne P 








0.0005 * 


75 


1 * 


6* 


20K 


70 





High Performance, FET 


ICL8007C 


Intersil 




90.0 


0.10 


0.005* 


30* 


1* 


6* 


50K 


64 





FET, High Input Impedance 


NE536 


Signetics 




110.0 


0.20 


0.15 


20* 


3* 


6* 


25K 


64 





High Slew Rate FET 


mA740C 


t Intersil 




200.0 


0.01 




50* 


1 * 


0.4* 


10K 


70* 




MOS FET 


MPC152A 


NEC-Electron 




Dual Units 








8000* 






30 


60* 


4K 







GB Product = 400 MHz 


LM159 
LM359 


t National 
National 




0.08 


40 


35 


1 


5 


1.7 


250K 


114 





Ultra Low Noise Instrumentation 


0P-227A 
0P-227E 


tPMI 
PMI 


30 


0.12 


55 


50 


1.5 


5 


1.7 


250K 


106 





Ultra Low Noise Instrumentation 


0P-227B 
0P-227F 


tPMI 
PMI 




0.15 


7.0 
20 


6.0 
2 


0.5* 
2 


0.5* 
100* 


0.17* 


120K 
500K 


100 
96 






Low Noise 

Low Power, Single/Dual Supply 


mPC454 
OP-220A 
OP-220E 


NEC-Electron 
tPMI 
PMI 




0.18 


80 


75 


2 


5 


1.7 


200K 


' 106 





Ultra Low Noise Instrumentation 


0P-227C 
0P-227G 


tPMI 
PMI 




0.25 


0.035 


0.002 


2.5 


1 * 


3* 


250K 


80 




Ultra Low Drift BiFET 


AD647L 


AD (3151.3153) 




0.3 


0.050 
25 


0.010 
2.5 


3 
5 


1* 
100* 


0.3* 


300K 
300K 


.110 
90 






Dual LM11, High Performance 
Low Power, Single/Dual Supply 


LH2011 

OP-220B 
0P-220F 


t National (3342) 
tPMI 
PMI 


40 


0.5 


0.035 


0.002 


5 


1 * 


3* 


250K 


80 




Ultra Low Drift BiFET 


A0647K 
AD647S 
AD647S/ 
883B 


AD (3151.3153) 
tAO (3151,3153) 

tAD (3151.3153) 








0.005* , 


5 

5* 


2* 
1* 


3* 
3* 


250K 
300K* 


80 
80 






Dual 544 
Dual 542 


AD644L 
AD642L 


AD (3153) 
AD (3153) 










15 


2* 


3* 


250K 


80 





Dual 544 


AD644S 


tAD (3153) 






0.06 


0.025 


5* 




13* 


50K 


80 





Precision BIFET 


MC35003A 
MC35022A 


t Motorola 
t Motorola 


50 




0,075 


0.03 


5* 




13* 


50K 


80 





Precision BIFET 


MC34003A 
MC34022A 


Motorola 
Motorola 






2 


0.2 , 


15 


1* 


0.3* 


80K 


96 


1 


Dual 108A 


LH2108A : 

LH2108A 

LH2208A 

PM2108A 
PM2208A 


t Intersil 

t National (334Z) 
National (3342) 

tPMI 
PMI 






3 


2.8 


2 


0.6* 


0.17* 


150K 


110 





Dual Matched Instrumentation 


OP-10 


t Micro Pwr 

(Continued) 






■*— • 
(0 
CC 



t Military Temperature Range (-55° to 125°C) 

^ IC MASTER 1983 



* Typical Value 

Bold face Indicates additional data Is provided on the page noted. 



2935 



IC MASTER 



LINEAR-Operational Amplifiers-Characteristics (Cont'd) 



Offset Bias 
Voltage Current 
mV(25"'C) nA(25''C) 


Offset 
Current 
nA (25°C) 


Voltage 

Drift 

><V/°C 


Band- 
width 
MHz 


Slew 
Rate 
V/^s 


Voltage 

Gain 

V/V 


CMRR 
dB 


Comp. 


Comments 


Device 


Source 




Line 


Dual Units 


(Cont'd) 




0.5 3 


2.8 


2 


0.6* 


0.17* 


150K 


110 





Dual Matched Instrumentation 


OP-10A 
0P-10E 


(Cont'd) 

t Micro Pwr 
Micro Pwr 




7 


1 


30 


1* 


0.3* 


80K 


96 


1 


Dual 308A 


LH2308A 
LH2308A 

PM2308A 


Intersil 
Nillonil 

PMI 


(3342) 




20 


0.1 


10 


3 


13 


50K 


80 





Bipolar-JFET 


TL287C 
TL287M 


Tl 
tTI 


(3424) 
(3424) 




0.6 0.10 
40 


0.01 
4 


2 
10 


0.8* 
100* 


0.3 


250K 
500 * 


110 
76 






Dual LM11, High Performance 
Low Power, Single/Dual Supply 


LHZ011B 

OP-220C 
0P-220G 


tNatloMl 

tPMI 
PMI 


(3342) 


in 


0.75 50 


2 


8 


0.8 


0.5 


100K 


90 





Dual Matched 


OP-04A 
0P-04E 
0P-14A 
0P-14E 


tPMI 
PMI 

t PMI 
PMI 






















OP-04 with Internally Connected Vcc 

Tprminalc 


OP-03A 
0P-03E 


t Motorola 
tPMI 
PMI 






I.U U.UOJ 


005 * 


10 


1 * 


3 * 


300K * 


80 * 


Q 


niiol ^AO 
UUdl DHc. 


AD642S 


AD 
tAD 


(3153) 
(3153) 










2* 


3* 


250K 


80 





Dual 544 


AD644K 


AD 


(3153) 


20 


0.05 ■ 


0.025 


10 


1 


1 


50K 


80 





Low Power BIFET 


LF422A 
LF442A 


National 
National 






0.075 


0.005 
0.050 


10 
5* 


1* 
4* 


3* 
13* 


100K 
50K 


76 
80 





Ultra Low Drift BiFET 

bifeY 


AD847J 

MC35022B 


AD (3151.3153) 

t Motorola. 




0.18 


0.02 


3 


0.8* 


0.3 


90K 







Dual LM11, High Performance 


LH2011C 


NallORil 


(3342) 




0.2 


0.10 


10 


3 


10 


50K 


80 





Wideband JFET 


LF412A 


Nalionil 

(3309.3312) 




500 


600 




2* 


50* 


20K 


80 





Transconductance Amplifier 


LM11700A 
LM13700A 


National 
Nitlonil 

(3326.3328) 




1.3 7 


6 


4.5 


1.2* 


0.25* 


120K 
250K 


100 
100' 






Dual Matched Instrumentation 
Dual Matched Instrumentation 


OP-IOC 
MP5510C 

OP-IOC 


PMI 

Micro Pwr 

(401.3292) 

Micro Pwr 


30 


2.0 0.02 
0.05 


0.01 
0.030 


5* 
10 * 


4* 
1 


10* 
1.6 


50K* 
80K * 


86 
70 






Dual 3160 

Low Power, Dual 747 


CA3260B 

ICL7622AC 
ICL7622AM 


RCA 

Intersil 
t Intersil 


(3349) 




















Low Power, Dual 1458 


ICL7621AC 
ICL7621AM 


Intersil 
t Intersil 






0.075 


0.025 
0.030 


10* 
5* 


4* 
4* 


13* 
13* 


50K 
50K 


80 
80 






Precision BIFET 
Precision BIFET 


MC35002A 

MC34022A 


t Motorola 

Motorola 


(3293) 






0.075 * 


20* 


1 * 
2.0 


3* 
3* 


200K * 
100K 


76* 
76 






Dual 542 
Dual 544 


AD642J 
AD644J 


AD 
AD 


(3153) 
(3153) 


40 


0.10 


0.05 


10* 


3* 


13* 


50K 


80 





Bipolar-JFET 


MAF772A 
MAF772AM 


Fairchild 
t Fairchild . 












4* 


13* 


50K 


80 





Dual 351A 
Precision BIFET 


LF353A 
MC34002A 


National 

(3309.3326) 
Motorola (3293) 




0.15 


0.05 
0.07 


20 
5* 


0.06 
4* 


10 
13* 


3K 
25K 


100 
80 





JFET Input 
Precision BIFET 


MA406 

MC34022 

MC35022 


Analog Sys 
Motorola 
t Motorola 






2 


0.2 


15 


1 * 


0.3* 


50K 


85 


1 


Dual 108 


LHZ108 
LH2208 

PM2108 
PM2208 


t National 
National 

PMI 
PMI 


(3342) 
(3342) 


50 


50 


10 
25 


15 
5 


1 * 
1.5 * 


0.8 


50K 
100K* 


70 

100* 





Low Power, Single Supply 
Matched Amplifier Pairs 


CA158A 
3500MP 


tRCA 
Burr-Brown 






60 


10 


15 


3* 


35* 


50K 
50K 


70 
70 


1 




40 V/>iS,G=5 
High Slew Rate 


SE5538 
SE5530 


t Signetics 
t Signetics 






75 


5 


10 


0.8 


0.5 


50K 


90 





Dual Matched 


OP-04 

0P-04C 

0P-14C 


PMI 
PMI 
PMI 

(Continued) 





t Military Temperature Range (-55° to 125°C) 

2936 



* Typical Value 

Bold face Indicates additional data Is provided on the page noted. 



IC MASTER 1983 



MASTER SELECTION GUIDE 



LINEAR-Operational Amplifiers-Characteristics (Cont'd) 



Offset Bias 


Offset 


Voltage 


Band- 


Slew 


Voltage 














Voltage Current 


Current 


Drift 


width 


Rate 


Gain 


CMRR 












mV(25°C) nA(25''C) 


nA (25°C) 


^V/°C 


MHz 


V/mS 


V/V 


dB 


Comp. 


Comments 


Device 


Source 






Dual Units 


(Cont'd) 




2.0 75 


5 


10 


0.8 


0.5 


50K 


90 











(Cont'd) 




















OP-04 with Internally Connected VCC 


























Terminals 


OP-03 


PMI 
























OP-03C 


PMI 








10 


15 


1 * 


0.5* 


50K 


80 


1 


Dual LM101A High Performance 


LH2101A 


tAMD 
























LH2201A 


AMD 
























LH2101A 


Intersil 
























Ln£ lU lA 


J Naiionii 


(3342) 






















LH2201A 


National 


(3342) 






















LH2101A 


Raytheon 






100 


20 


10 


5.7 * 


16 * 


220K 


100 * 





Precision Bipolar-JFET 


0P-215B 


t PMI 
























0P-215F 


PMI 




10 


800 


200 


— 


10* 


13 


50K 


80 


1 


Dual 5534 


SE5532 


t Signetics 
























SE5532A 


t Signetics 


























t Signetics 
























SE5533A 


t Signetics 






o.u u.uo 


01 


10 * 


5 * 


13 * 


50K 


80 


Q 


muo/rci llipUl, Dl^UIal /IVIUO uuipul 


PinR9D 


RCA 


(3348) 






















CA083B 


RCA 


(3348) 




0.04 


0.02 


10 * 


5 * 


13 * 


50K 


80 





IWOS/FET Input, Bipolar/MOS Output 


CA08ZAT 


tRCA 


(3348) 




0.15 


0.03 


10 


0.11 


10 


3K 


90 




Low Wideband Noise 


MA345 


Analog Sys 






0.2 


0.1 


10 * 


1 * 


3 5 * 


4K 


80 





1 nw MnlQP Rinnlar- IPPT 
Luvv ivuioc oipuiai ~orc 1 


Ti nfi7Rr 


TI 


(3425) 










3 * 


15 * 


50K 


80 





Bipolar-JFET 


TL082BC 


TI 




20 




















TL288C 


TI 


(3424) 






















TL288M 


tTI 


(3424) 








20 


7 


g 


25K 


70 


Q 




LF412 


Nallonal 


























(3309.3312) 




5 


3 


10 * 


25 * 


0.1 * 


40K 


80 





Proyrammable 


HA-2730 


t Harris 








5 






■( 


100K 


100 





Low Noise 


SE5512 


t Signetics 






, 15 


5 


— 


0.25 


0.16 


100K 







Low Power 


LH22S0 


t National 


(3342) 






















LH2250C 


National 


(3342) 










.25 * 


0.16* 


100K 


70 





Programmable Dual LM4250 


LH24250 


t National 






20 


7.5 


5 * 


0.27 * 


0.16 * 


50K 


70 





Low Power Adjustable Current 


ICL8022M 


t Intersil 






80 


15 


15 


1 * 


— 


50K 


70 





Low Power, Single Supply 


LM258A 


National 




30 




















CA258A 


RCA 








30 


15 


0.44 


0.3 


50K 


80 





Dual 741 


mA747AM 


t Fairchild 
























mA747EC 


Fairchild 
























LM747A 


t National 
























LM747E 


National 






100 










2 


25K 


80 


Q 


Uinh QIauf Doto 
niyil OlcW ncilc 




t Harris 


























(3234.3287) 








20 


1* 


- 


25K 


65 





Low Power, Single Supply 


LM358A 


National 
























CA358A 


RCA 






750 


400 


3* 


- 


2* 


20K 


70 


3 


Audio Preamp 


nA749C 


Fairchild 






5000 


700 


5* 


9* 


125* 


50K 


80 


1 


Transconductance Amp 


CA3280 


RCA 




40 




£U 


A ♦ 


1 • 


10 


OUfV 


70 


g 


HInh ^Iaw Rain 
niyii oiow ridiu 


ccccoe 


' t Signetics 


















7(1 


Q 


f\n Amn/Pftmnaratnre 
^ up Mmp/uUmpdraluro 


LM192 


t National 






200 


50 


20 


5.4* 


15* 


200K 


96* 





Precision Bipolar-JFET 


0P-215C 


tPMI 
























OP-215G 


PMI 






350 


100 


3* 


— 


0.5* 


50K 


80 





Dual 222 


TBC0747 


t Siemens 






500 


600 


- 


2* 


50* 


20K* 


80 





Transconductance Amplifier 


LM13700 


tNillonil 


























(3326,3328) 




700 


100 


25 






18K 


70 





20 mA Output 


TAA2762 


t Siemens 






800 


150 




10* 


9 


25K 


70 


1 


Low Noise 


NE5532 


TI 
























NE5532A 


TI 






1500 


300 




10* 


13* 


25K 


70 


1 


Dual 5534 


XR5532 


Exar 


(3208) 


50 




















XR5533 . 


Exar 


(3208) 






















NE5532 


Signetics 
























NE5532A 


Signetics 
























NE5533 


t Signetics 
























NE5533A 


Signetics 






5.0 0.03 


0.02 


6* 


4* 


10* 


50K* 


70 





Dual 3160 


CA3260AE 


RCA 


(3349) 






















CA3260AT 


tRCA 


(3349) 
























(Continued) 





t Military Temperature Range (-55° to 125°C) * Typical Value 

Bold face Indicates additional data Is provided on the page noted. 
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IC MASTER 



LINEAR-Operational Amplifiers-Characteristics (Cont'd) 



Offset Bias 


Offset 


Voltage 


Band- 


Slew 


Voltage 












Voltage Current 


Current 


Drift 


width 


Rate 


Gain 


CMRR 










mV(25°C) nA(25°C) 


nA {ZSX) 




MHz 


V/ms 


V/V 


dB 


Comp. 


Comments 


Device 


Source 


Line 


Dual Units 


(Cont'd) 




5.0 
























0.04 


0.02 


15 * 


45 * 


9 * 


20 K 


70 





Dual 3140A, MOS FET 


CA3240A 


RCA f^^Rflk 
nun youuu^ 




0.050 


0.030 


15 * 


1 


1.6 


80 K 


70 





Low Powsr Dual 1458 


ICL7621BC 


IntprQil 

IIIICI oil 






















ICL7621BM 


t Intersil 




















Low rOWGr, UU3l /4( 


IPI 7R99RP 


Intersil 
























"I" Intersil 




0.10 


0.05 


10 * 


1 * 


1 * 


25K 


70 





Low Power J FET 


LF442 


National 










A * 


10 


tactic 


on 





Precision BIFET 


urocnnoD 
MI<jaUU£D 


TMOioroii (>i£yj) 






0.07 


10* 


4* 


13* 


25K* 


70 





Precision BIFET 


MC340a2B 


Motorola (3293) 






0.10 


10* 


3 * 


13* 


50K 


80 





Bipolar JFET 




Fairchild 






















nAF772BM 


t Fairchild 


10 


0.20 


0.10 


10* 


3 


■ 10 


50K 


80 





Dual 151 


LF153 


t National 










4* 


13* 


50K 


80 





Dual 3518 


LF353B 


Nallonal 
























(3309.3326) 




7.5 


3 


3* 


1 * 


15* 


200K 


70 





Multi-Purpose Programmable 


mA776M 


t Fairchild 




10 


5' 


10* 


- 


0.1* 


25K 


74 





Programmable 


HA-2735 


Harris 






10 


— 


1 


1 


100K 


100 





Low Noise 


NE5512 


Signetics 






















NE5517 


Signetics 






















NE5517A 


Signetics 




100 


25 


_ 


_ 


_ 


50K 


70 





Dual High Performance 741C 


SSS747C 


AMD 








10 


0.8 


0.25 


50K 


70 





Dual Matched 


0P-04B 


tPMI 






















0P-04D 


PMI 


20 


















OP-04 with Internally Connected VCC 
























Terminals 


OP-03B 


tPMI 






















0P-03D 


PMI 






40 


_ 


0.8* 


0.5* 


4K 


60 





Low Power 


TL022M 


tTI 




120 


40 


6 * 


3 * 


35 * 


50 K 


70 





High Slew Rate 


NE5530 


Signetics 




150 


30 


7 * 


1 * 




50K 


70 





Half LM124 


LM158 


"t" Motorola 






















LM158 


f National 






















LM258 


National 






















CA158 


tRCA 






















CA258 


RCA 






















LM158 


t Signetics 


30 




















LM258 


Signetics 






















SE532 


t Signetics 






















LM158 


tTI 






40 


6* 


- 


60* 


- 


70 


1 


60 V/mS,G=5, Dual 538 


NE5538 


Signetics 




200 


60 


8*' 


8* 


2 


20K 


74 





High Slew Rate 


HA-2655 


Harris 
























(3234,3287) 






80 




8 * 


0.5 * 


IK 


60 





1 rwu Pnuupr 
Luw ruwci 


TL022C 


Tl 




250 


50 








25K 


65 





2 Op Amp/Comparators 


LM292 


National 






















LM392 


National 




500 


50 


10* 


1* 


0.6* 


50K 


70 





Single Supply 


MC3558 


t Motorola 






200 


- 


- 


10 


50K 


70 





High Slew Rate 1558 


MC1558S 


t Motorola 


40 








2 


1.5* 


50K 


70 





Dual Wideband 741 


RM4558 


t Raytheon 










2.5 


1 


20K 


70 





General Purpose 


SE4558 


t Signetics 












1.5* 


50K 


70 





Dual Wideband 741 


MC4558 


t Motorola 






















MC4558A 


Motorola 




















Low Noise 


MC4558N 


\ Motorola 










3 


1.5 * 


50K 


70 





3 MHz Min. Bandwidth 


RM4559 


t Raytheon 








1.5* 


1 * 


0.3* 


25K 


70 


3 


Matched Dual 709 


RM1537 


t Raytheon 








2-15* 


1* 


0.5* 


50K 


70 





Dual 741 


MA1558M 


t Fairchild 






















mA747M 


t Fairchild 






















MC1558 


t Motorola 


50 




















MC1747 


t Motorola 






















LM1558 


t National 






















LM747 


t National 






















PM1558 


tPMI 






















PM747 


tPMI 






















RM1558 


t Raytheon 






















RM747 


t Raytheon 






















CA1558 


tRCA 






















CA747 


tRCA 






















MG1558 


t Signetics 


60 




















mA747 


t Signetics 
























(Continued) 





Q) 
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CO 

2 



t Military Temperature Range (-55° to 125°C) 

2938 



* Typical Value 

Bold face Indlcatas additional data Is provided on tho pays noted. 



IC MASTER 1983 



MASTER SELECTION GUIDE 



LINEAR-Operational Amplifiers-Characteristics (Cont'd) 



Offset Bias 


Offset 


Voltage 


Band- 


Slew 


Voltage 














Voltage Current 


Current 


Drift 


width 


Rate 


Gain 


CMRR 












niV(25°C) nA(25°C) 


nA(25°C) 


,iV/°C 


MHz 


V/mS 


V/V 


dB 


Comp. 


Comments 


Device 


Source 






Dual Units 


(Cont'd) 




5.0 500 


200 


2-15* 


1 * 


0.5* 


50K 


70 





Dual 741 






(Cont'd) 






















SG1558 


t Silicon G 
























SG747 


t Silicon G 
























MC1558 


tTI 
























^iA747M 


+ TI 

T TI 
























1 A/3400 


Toshiba 
























TA75747 


Toshiba 






















Low Noise 


MC1558N 


t Motorola 












3* 


0.25 


25K 


70 


3 


DualMC1709 


MC1537 


t Motorola 






7000 


8000 


6000 




2 * 


50 


80 





TrancPrtnHiiPtan/*o AmntlflPr 

1 1 dllotiUIIUUV/laMLC MllipilllCI 


I Mi^nnn 

l.m 1 uUUU 


Nallnnil 


(3326) 




6.0 0.04 


0.02 


10 * 


5 * 


13 * 


50K 


80 





MOS/FET Input, BIpolar/MOS Output 


CA082A 


RCA 


(3348) 


10 




















CA082T 


f RCA 


(3348) 






















CA083A 


RCA 


(3348) 




0.2 


0.05 


10 * 


3 * 


13 * 


50k 


80 





Low NolS6 Bipolar-JFET 


TL072M 


+ 11 


(3427i 






0.1 


10* 


1 * 


3.5* 


4K 


80 





Low Power Bipolar-JFET 


TL062AC 


TI 


(3425) 






















TL062M 


tTI 


(3425) 










3* 


13* 


50K 


80 





Bipolar JFET 


XR082 


Exar 


(3206) 






















XR082M 


tExar 


(3206) 






















XR083 


Exar 


(3206) 






















XRQ83M 


tExar 


(3206) 






















TL082AC 


TI 




20 




















TL082M 


+ TI 
























TL083AC 


TJ 
























TL083I« 


tTI 






10 


6 


3* 


1 * 


15* 


50K 


70 





Multi-Purpose Programmable 


mA776C 


Fairchild 






30 


10 


_ 


0.25 * 


0.16* 


75K 


70 





Programmable Dual LM4250 


LH24250C 


National 










5* 


0.27* 


0.16* 


50K 


70 





Low Power Adjustable Current 


ICL8022C 


Intersil 






75 


10 


_ 


0.4 


1.5 


100K 


80 


_ 


Ultra-Low Power 


HA-5142A 


Harris 


(3266) 




150 


40 


6 * 


■| * 


10 


50K 


70 





High Slew Rate 


NE5535 


Signetics 






250 


50 


7 * 


1 * 


0.6 * 


25K 


65 





Half LM244/324 


LM258 


Motorola 
























LM358 


Motorola 




30 




















NE532 


Signetics 








75 


10* 


1* 


0.6* 


20K 


70 





Single Supply, I/O Operates to Ground 


mA798C 


Fairchild 






500 


200 








0.5* 


5K 


70 





Dual 221 


TBB0747 


Siemens 
























TBB1458 


Siemens 














■| • 


20K 


70 





Wideband 741 


mPC4557 


NEC-Electron 












2 * 


20K 


70 





Wideband 741 


mPC4559 


NEC-Electron 












5* 


20K 


70 





Wideband 741 


mPC4556 


NEC-Electron 










1 * 


0.5* 


20-50K 


70 





Dual 74 1C 


IC900 


Cherry 
























XR1458 


Exar 
























AJA1458C 


Fairchild 




40 




















mA747C 


Fairchild 
























MC1458 


Motorola 
























MC1747C 


Motorola 
























LM1458 


National 
























LM747C 


National 
























mPC1458 


NEC-Electron 






















mPC251 


NEC-Electron 






















AN6550 


Panasonic 
























AN6551 


Panasonic 
























AN6552 


Panasonic 




Rn 




















PM747C 


PMI 
























RC747 


Raytheon 
























CA747C 


RCA 
























MA747C 


Signetics 
























SG747C 


Silicon G 
























MA747C 


TI 












2 


0.5* 


20K 


70 





Dual Wideband 741C 


MC4558C 


Motorola 






















Low Noise 


MC4558NC 


Motorola 














1 


50K 


70 





General Purpose 


NE4558 


Signetics 












3 


1.5 


20K 


70 





3 MHz MIn. Bandwidth 


RC4559 


Raytheon 




60 




















RV4559 


Raytheon 












3* 


1 


20K 


70 





Low Noise - 


RC4739 


Raytheon 






















Wideband 741 


XR4558 


Exar 


























(Continued) 





t Military Temperature Range (-55° to 125°C) * Typical Value 

Bold (ace indlcatas additional data Is provided on the pags noted. 



®IC MASTER 1983 2939 



IC MASTER 



LINEAR-Operational Amplifiers-Characteristics (Cont'd) 



Offset ' Bias 


■ Offset 


Voltage 


Band- 


Slew 


Voyage 














Voltage Current 


Current 


Drift 


widtt) 


Rate 


. Gain 


CMRR 












mV(25''C) nA(25°C) 


nA (25°C) 




MHz 


V/ns 


m 


dS 


Comp. 


Comments 


Device 


Source 




Line 


Dual Units 


(Cont'd) 




6.0 500 


200 


— 


3* 


1 


20K 


70 





Wideband 741 






(Cont'd) 






















*tPC4558 


NEG-Electron 






















RC4558 


Raytheon 
























RC4558 


Tl 






















Low Noise 


XR4739 


Exar 












10* 


2.8* 


20K 


70 


o' 


Wideband 741 


MPC4560 


NEC-Electron 








10* 


1* 


0.8* 


20K 


70 





Low Noise 


MC1458N 


Motorola 














10 


20K 


70 





High Slew Rate 1458 


MC1458S 


Motorola 






2000 


1000 


_ 





1* 


6.5K 


70 


2 


Low Noise 


mA739 


Fairchild 






7.0 100 


10 


, 


04 


1 


100K 


77 





Ultra-Low Power 


HA-5142 


Harris 


(3266) 




200 


50 


- 


■ - 


- 


25K 


65 





Single Supply 


TL321C 


Tl 




10 


250 


50 


7* 


1* 





25K 


65 





Half LM224 


mPC1251 


NEC-Electron 






















mPC358 


NEC-Electron 




7.5 7 


1 


30 


1* 


0.3 • 


25K 


80 


1 


Dual 308 


LH2308 


Nationil 


(3342) 






















PM2308 


PMI 






250 


50 


30 


1 * 


0.5* 


25K 


70 


1 


Dual High Performance 


LH2301A 


AMD 
























LH2301A 


Intersil 
























LHZ301A 


National 


(3342) 




1500 


500 


1.5 * 


1 * 


0.25 * 


15K 


65 


3 


Matched Dual MC1709C 


MC1437 


Motorola 














0.3 * 


15K 


65 


3 


Matched Dual 709 


RC1437 


Raytheon 






8.0 500 


75 


10 * 


1 * 


0.6 * 


20K 


70 





Low Power 


TL322M 


Tl 




20 


9.0 0.40 


0.20 


10* 


1 * 


0.6 * 


200K 


70 





JFET Input 


TL092M 


tTI 






10.0 0.10 


0.03 


10 


3 


10 


100K * 


100 * 


1 


JFET Input 


MA336 


Analog Sys 








0.10 


10 * 


4 * 


13 * 


25 K 


70 





BIFET 


niuu*«uu£ 


Motorola 


(3293) 




















Precision BIFET 


MC35002 


Motorola 


(3293) 




0.20 


0.05 


10 * 


3 * 


13 * 


25K 


70 


Q 




MCE72 


Micro Eng 
























TL072C 


Tl 


(3427) 
















80 


g 




Tl n79AP 


Tl 


(3427) 






















TL072BC 


Tl 


(3427) 






0.10 


10 * 


3 * 


13 * 


50K 


70 





Rinnl^r IPFT 
Dijjuiai ore 1 


mAF772 


Fairchild 












4* 


13* 


25K 


70 





Dual 351, Wide Band 


LF353 


National 


























(3309.3326) 


30 




















SE571 


t Signetics 






500 


75 


10* 


1* 


0.6* 


20K 


70 





Low Power 


TL322C 


Tl 






700 


300 


15* 


1.1* 


0.5* 


20K 


60 





General Purpose 


MC1458G 


Motorola 






1500 


600 • 








10K 


70 





Audio Preamp 


;iA749D 


Fairchild 






15.0 0.050 


0.030 


8 * 


4 * 


10 * 


50K * 


70 





Dual 3160 


CA3260E 


RCA 


(3349) 






















CA3260T 


tRCA 


(3349) 








10* 


5* 


13* 


50K 


70 





MOS/FET Input, Bipolar/MOS Output 


CA082 


RCA 


(3348) 






















CA083 


RCA 


(3348) 














200K 


76* 





MOS/FET Input, Bipolar/MOS Output 


CA082C 


RCA 


(3348) 






















CA083C 


RCA 


(3348) 


40 






25* 


1* 


1.6 


80K* 


70 





Low Power, Dual 1458 


ICL7621DC 


Intersil 






















Low Power, Dual 747 


ICL7622DC 


Intersil 






0.20 


0.10 


10 * 


3 * 


13 * 


50K 


70 





Bipolar JFET 


mAF772L 


Fairchild 






0.4 


0.2 


10* 


1 * 


3.5 * 


3K 


70 





Low Power Bipolar-JFET 


TL06ZC 


Tl 


(3425) 










3* 


11* 


25K 


70 





Bipolar-JFET 


MPG4082 


NEG-Electron 












13* 


2.5K 


70 





Bipolar-JFET 


XROBZC 


Exar 


(3206) 






















XR083C 


Exar 


(3206) 






















MCE82 


Micro Eng 
























MCE83 


Micro Eng 
























TL082C 


Tl 




50 




















TL083G 


Tl 






0.40 


0.20 


10* 


1 * 


0.6* 


200K 


70 





JFET Input 


TL092G 


Tl 






50 


25 


12* 




18* 


3K 


65 





Darlington Input 


TBB2331 


Siemens 






200 


100 


30 




2 


10K 


40 





Power Op Amp, Comp. for G>30 


MA208 


Analog Sys 






20.0 0.02 


0.0005* 


75 


1* 


6* 


50K 


70 





FET Input Dual 


ICL8043M 


t Intersil 






50.0 0.05 


0.0005 * 


75 


1* 


6* 


20K 


70 





FET Input Dual 


IGL8043C 


Intersil 






Triple Units 






3.0 0.03 


0.01 


5* 


0.27 


0.1 


5K 


70 





Low Power, Programmable 


HA-8023-2 


t Harris 


























(3282,3287) 





t Military Temperature Range (-55° to 125°C) 

2940 



* Typical Value 

Bold faco Indicates additional data Is provided on the page noted. 



IC MASTER 1983 



MASTER SELECTION GUIDE 



LINEAR-Operational Amplifiers-Characteristics (Cont'd) 



Offset Bias 


Offset 


Voltage 


Band- 


Slew 


Voltage 












Voltage Current 


Current 


Drift 


width 


Rate 


Gain 


CMRR 










mV(25°C) nA(25''C) 


nA (25"'C) 


mV/°C 


MHz 


V/mS 


V/V 


dB 


Comp. 


Comments 


Device 


Source 


Line 


Triple Units 


(Cont'd) 




5.0 0.050 


0.030 


10* 


1 


1.6 


80K* 


70 





Low Power 


ICL7631BC 


Intersil 






















ICL7631BM 


t Intersil 


















1 


Low Power 


ICL7632BC 


Intersil 
























t Intersil 




70 


14 




0.02* 


0.1 * 




70 





Micrcpower, Transccnductance 
























Amplifier 


CA3060 


tRCA 




6.0 0.03 


0.01 


5* 


0.27 


0.1 


5K 


70 





Low Power, Programmable 


HA-8023-5 


Harris 
























(3282.3287) 




10.0 0.050 


0.030 


20* 


1 


1.6 


80K 


70 





Low Power 


ICL7631CC 


Intersil 






















ICL7631CM 


t Intersil 


















1 


Low Power 


ICL7632CC 


Intersil 






















ICL7632CM 


t Intersil 


10 


2000 


200* 




5 


0.46 


4K* 


90* 


2 


Supply + -6 V 


TCA220 


Signetics 




20.0 0.050 


0.030 


30* 


1 


1.6 


80K 


70 





Low Power 


ICL7631EC 


Intersil 


















1 


Low Power 


iCL7632EC 


Intersil 




Quad Units 






0.5 0.075 


0.025 


10* 


4* 


13* 


50K 


80 





Precision BIFET 


MC35004A 


t Motorola (3293) 




300 ■ 


20 


10 


1.5 


0.7 


100K 


100 





Symmetrical, Matched 


MP5509A 


t Micro Pwr 














































MP5509E 


Micro Pwr 














































ifir uu 1 in 


t MIrrn Pu/r 

1 mllflU rwi 
























(401.3292) 






















MP5511E 


Micro Pwr 
























(401,3292) 






















OP-09A 


tPMI 






















OP-09E 


PMI 


20 




















0P-11A 


tPMI 






















Ur- 1 IL 


rIVU 




2.0 0.10 


0.05 


10 * 


4 * 


13 * 


50 K 


80 





Precision BIFET 


MC34004A 


Motorola (3293) 




0.2 


0.1 


8.3 * 


0.24 


15 * 


50K 


80 




JFET Input 


HA-5084B-5 


Harris 
























(3258.3287) 




50 


10 


20 


1 * 




50K 


70 





Low Power 


LM124A 


t National 




2.5 50 


5 


10 


750 * 


0.25* 


400K* 


100K 





Quad Micropower OP-21 


0P-421B 


tPMI 






















0P-421F 


PMI 




200 


75 


2* 


0.26 


12 


100K 


86 





Wideband; High Performance 


HA-4620-2 


t Harris 
























(3248.3287) 






















HA-4620-5 


Harris 
























(3248.3287) 










8* 


1 


100K 


86 





High Performance 


HA-4600-2 


t Harris 
























(3246.3287) 


30 




















HA-4600-5 


Harris 
























(3246.3287) 






















HS4602RH 


t Harris 












4* 


100K 


86 





Wideband 


HA-4602-2 


t Harris (3246) 




500 


50 


15 


1.5 


0.7 


100K 


100 





Symmetrical, Matched 


OP-09B 


tPMI 






















OP-09F 


PMI 






















0P-11B 


tPMI 






















0P-11F 


PMI 




3.0 0.03 , 


0.02 


10* 


5* 


13* 


50K 


80 





MOS/FET Input, Bipolar/MOS Output 


CA084B 


RCA (3348) 




0.2 


0.1 


10* 


0.63 


2 


20K 


80 




Low Power, JFET input 


HA-5064B-5 


Harris 
























(3254.3287) 










1 * 


3.5* 


4K 


80 





Low Power Bipolar-JFET 


TL064BC 


Tl (3425) 


An 








3* 


3 


50K 


80 





JFET 


TL084BC 


Tl 




20 


10 




1 * 


0.8* 


25K 


74 





Programmable 


HA-2740 


t Harris 
























(3242,3287) 














30K 


100* 





Programmable 


HA-Z740-2 


t Harris 
























(3242.3287) 




80 


15 


20 


1 * 




50K 


70 





Low Power 


LM224A 


National 




100 


30 


30 


1 * 




25K 


65 





Low Power 


LM324A 


National 






















LM324A 


Ti 
























(Continued) 





t Military Temperature Range (-55° to 125°C) 

® IC MASTER 1983 



* Typical Value 

Boid lacs indicates addilionai data Is provided on tlis page noted. 



2941 



10 SVIASTER 



LIMEAR-Operationa! Amplifiers-Characterislics (Cont'd) 



Offset Bias 


Offset 


Voltage 


Band- 


Slew 


Voltage 












Voltage Current 


Current 


Drift 


widtfi 


Rate 


Gain 


CMRR 










mV(25°C) nA(25'C) 


nA (25°C) 


nV/°C 


MHz 


V/>is 


V/V 


dB 


Comp. 


Comments 


Device 


Source 


Quad Units 


(Cont'd) 


3.0 




















(Cont'd) 


200 


30 


5* 


0.02 


1.3 


100K 


80 





General Purpose 


HA-415B-2 


t Harris 






















(3244.3287) 








3 


1.2 


25 K 


80 





Noise 2^V Max 


DSil /I ICC 


t Raytheon 










1.6 * 


50K 


60 





Quad 741 


XR4741M 


t Exar . 








3.5* 


1.6* 


50K 


80 





Quad 741 


HA-4741-2 


t Harris 






















(3250.3207) 




















HA4741-2 


t Raytheon 








19* 


8* 


25K 


80 





Uncompensated 4156 


RC4157 


Raytheon 




















RM4157 


t Raytheon 


325 


125 


2* 


70* 


12 


100K 


86 





Wideband; Comp. for g> 10 


HA-462Z-Z 


t Harris 






















(3248.3Z87) 


3.5 300 


100 


2* 


8* 


4* 


75K 


80 





Wideband 


HA-4605-5 


Harris (3246) 


4.0 125 


12 


15 


750 * 


0.25* 


200K 


96* 





Quad, Micropower OP-21 


0P-421C 


t PMI 




















0P-421G 


PMI 


400 


50 


5* 


1 * 


1.2 * 


50K 


70 





LM124 with Improved Output 


RM3503A 


t Raytheon 




120 


2 * 


70 * 


11 


75K 


80 





Vii'ideband, Comp. for g>10 


HA-4B25-5 


Harris 






















(3248.3287) 


5.0 0.050 


0.030 


15* 


1 


1.6 


80K 


70 





Low Power 


ICL7641BC 


Intersil 




















ICL7641BM 


t Intersil 




















ICL7642BC 


Intersil 




















ICL7642BM 


t Intersil 




0.050 


10 


1 


1 


50K 


80 





Low Power BIFET 


LF444A 


fialionsi 






















(330Q.3315) 


0.10 


0.05 


10* 


4* 


13* 


50K 


80 





Precision BIFET 


nC35004B 


fMctorcIa (3293) 




0.10 


10* 


3* 


13* 


50K 


80 





Bipolar JFET 


mAF774B 


Fairchild 




















mAF774BM 


t Fairchild 


0.20 


0.10 


8.3 * 


0.24 


15 * 


50K 


80 




Jrfcl inpUT 


HA-aUo4-£ 


J Mirris 






















/qoRfi 09071 




















HA RflRjIfi n 


n2rris 




























10 * 


4 * 


13 * 


50K 


80 


Q 


rrecision birt i 


rib j^uu^iu 




















Wideband Quad351B 


LF347B 


national 






















(3309.3326) 


30 


10 


_ 


1* 


0.8* 


25K 


74 





Programmable 


HA-2740-5 


Harris 






















(3242.3287) 


loo 


25 


— 


, 1* 


0.5* 


50K 


70 





Quad 741 v/lth Standard npn Input 






















Stags 


LM148 


t AMD 




















nA148 


t Fairchild 




















Lr,1148 


t Harris 






















(3286.3288) 




















Lm HO 


f Motorola 




















LM 14^ 


t Raytheon 




















1 W\A^ 
Lm 


+ Tl 

T II 








4* 


2.0* 


50K 


70 





Wideband Quad 741 for Gains >5 


LM149 


t National 




















LM149 


1 Raytheon 




40 


— 


0.8* 


0.5* 


4K 


60 





Low Power 


TL044M 


tTI 


250 


80 


— 


0.8* 


0.5* 


IK 


60 





Low Power 


TL044C 


Ti 


300 


50 


5* 


0.02 


1.3 


5CK 


80 





General Purpose 


HA-4156-5 


Harris 






















(3244.3287) 








3 


1.2 


25K 


80 





Noise 2 mV Max 


RC4155 


Raytheon 




















RV4156 


Raytheon 








3* 


1.6* 


25K 


80 





Quad 741 


mPC4741 


NEC-Electron 








3.5* 


1.6* 


25K 


80 





Quad 741 


XR4741C 


Exar 




















HA-4741-5 


Harris 






















(3250.3287) 




















HA4741-5 


Raytheon 


500 


50 




2* 


1.5* 


5K 


70 





Programmable Quad 741 


MC4202 


Motorola 










1.6 * 


20 K 


70 





Low Noise, Lov/ Power 


XR4212M 


t Exar 






10 


1 


0.6 


200K 


90 





Low Pov/er 


MC3503 


Signotics 




200 




3 * 


1.5* 


50K 


70 





Quad 741, High Gain 


XR4136M 


t Exar 




















MA4136M 


t Fairchild 




















MP413G 


Micro Pvvr (3292) 




















PM4135 


tPMI 




















RM4136 


t Raytheon 






















(Continued) 



20 



30 



40 



t Military Temperature Range (-55° to 125°C) 

2942 



* Typical Value 

Raid lacs indlcatas additional data Is providsd on the p2g9 notsd. 



IC MASTER 1983 



MASTER SELECTION GUIDE 



LINEAR-Operational Amplifiers-Characteristics (Cont'd) 



Offset Bias Offset Voltage Band- 


Slew 


Voltage 














Voltage Current Current Drift width 


Rate 


Gain 


CMRR 












mV(25°C) nA(25°C) nA(25°C) mV/°C MHz 


V/mS 


V/V 


dB 


Comp, 


Comments 


Device 


Source 




Line 


Quad Units 


(Cont'd) 




5.0 500 200 — 
















(Cont'd) 




3.5 


1.5 


96 


110 





Programmable 


TAB 1042 


Plessey 


















TAB 1043 


Plessey 






15 * 1 


0.5 * 


50K 


70 





Quad 741 


MC4741 


t Motorola 






6.0 0.04 0.02 10* 5* 


13* 


50K 


80 





MOS/FET Input, Bipoiar/MOS Output 


CAG84A 


RCA 


(3348) 




0.2 0.05 - 8 . 


20 


50K 


80 





FET, Wideband 


IVIC3571 


t Motorola 






10* 3* 


13* 


50K 


80 





Low Noise Bipolar-JFET 


MCE74 


Micro Eng 


















TL074M 


tTI 


(3427) 




0.1 10* 0.63 


2 


20K 


80 


— 


Low Power, JFET Input 


HA-5064-2 


t Harris 




















(3254.3287) 
















HA-5064A-5 


Harris 




















(3254.3287) 




1 * 


3.5 * 


4K 


80 





Low Power Bipolar-JFET 


TL064AC 


TI 


(3425) 


10 


3 * 


13 * 


50K 


80 





Bipolar JFET 


XR084 


Exar 


(3206) 
















AnUO'lnl 


tExar 


(3206) 
















MCE84 


Micro Eng 


















1 LUo4Al. 


TI 


















TL084M 


tTI 


















1 LUtJOAl/ 


TI 
















Indiv. Program 


XR096 


Exar 


















XR096M 


t Exar 
















Programmable, Bipolar - FJET 


XR094 


Exar 


















XR094M 


t Exar 




20 














XR095 


Exar 


















XR095M 


t Exar 






75 10 — 4 


1 5 


100K 


80 




■ Ultra-Low Power 


HA-5144A 


Harris 


(3266) 




200 50 — 1 


0.5 * 


25K 


70 





Quad 741 with Standard npn Input 




















Stage 


LM248 


AMD 


















LM348 


AMD 


















mA248 


Fairchild 


















mA348 


Fairchild 


















LM348 


Harris 




















(3286.3288) 
















LM248 


National 


















LM348 


National 




30 














LM248 


Raytheon 


















LM348 


Raytheon 


















LM248 


TI 


















LM348 


TI 






4 * 


2 * 


25K 


70 





Wideband Quad for Gains >5 


LM249 


National 


















LM349 


National 


















LM249 


Raytheon 


















LM349 


Raytheon 






250 20 25 750 * 


0.25* 


200K* 


90* 





Quad OP-21 


0P-421H 


PMI 






500 50 - . 1 * 


1.2* 


25K 


70 





LM324 with Improved Output 


RC3403A 


t Raytheon 




40 


2 


1.6 


5K 


70 





Quad 741 


XR4212C 


Exar 






100 - 1 


0.4* 


20K 


70 





346 w/Sep Bias Resister for Each Pair 


XR346-2 


Exar 


(3207) 




200 - 1 * 


0.5* 


20K 


70 





Quad 741 


MC4741C 


Motorola 






3 * 


1 * 


20K 


60-70 





Quad 741 


XR4136C 


Exar 


















mA4136C 


Fairchild 


















MP4136C' 


Micro Pwr 


(3292) 
















RC4136 


Raytheon 


















RV4136 


Raytheon 


















SG4136 


t Silicon G 


















SG4136C 


Silicon G 




50 














RC4136 


tTI 








2.4* 


20K 


70 





High Performance 


TL136C 


TI 






7.0 100 10 - 0.4 


1 


100K 


77 




Ultra-Low Power 


HA-5144 


Harris 


(3266) 




150 30 - - 




20K 


60 





Single Supply 


TA75902 


Toshiba 






250 50 - - 




25K 


65 





324 Type 


TBB0324 


Siemens 






500 50 - - 




100K 


50 





Single Supply 


MPC2902 


NEC-Electron 








100K* 


85* 





324 Type 


mPC451 


NEC-Electron 




8.0 500 75 10 1 


0.6 


200K 


90 





Low Power 


MC3303 


Signetics 






10 * 1 * 


0.6* 


20K 


70 





Single Supply: I/O Operates to Ground 


MC3303 


TI 






t Military Temperature Range (- 55° to 125°C) 






* Typical Value 











Bold face Indicates additional data Is provided on the paga noted. 
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IC S\/3ASTER 



LINEAR-Operational Amplifiers-Characteristics (Cont'd) 



Offset Bias 


Offset 


Voltage 


Band- 


Slew 


Voltage 












Voltage Current 


Current 


Drift 


width 


Rate 


.Gain 


CMRR 










mV(25X) nA(25'C) 


nA (25°C) 


mV/'C 


MHz 


V/mS 


V/V 


dB 


Comp. 


Comments 


Device 


Source 


Line 


Quad Units 


(Cont'd) 




9 2 


1 


10 ' 


1 « 


3 5 * 


4K 


80 


Q 


1 n\A/ Pn\A/pr RInnlar- IPFT 
Luw ruwci ijipuiai jrc 1 




+T1 nips^ 




0.40 


0.20 


10* 


1 * 


0.6* 


200K 


70 





JFET Input 


TL094M 


tTI 




10.0 0,050 


.0.030 


20* 


1 * 


1.6* 


80K 


70 





Low Power 


ICL7641CC 


Intersil 






















ICL7641CM 


t Intersil 






















ICL7642CC 


Intersil 






















ICL7642CM 


t Intersil 




0.10 


0.05 


10 


1 


1 


25K 


70 





Low Power BIFET 


LF444 


national 
























(3309.3315) 




0.20 


0.05 


0.10 


5 


15* 


25K 


70 





Bipolar-JFET, Quad 351 


LF347 


liatloiia! 
























(3309.3326) 








10* 


3 * 


13* 


25K 


70 





Low Noise Bipolar-JFET 


TL074AC 


Tl (3427) 






















TL074BC 


Tl (3427) 


10 




















TL074C 


Tl (3427) 






















TL075C 


Tl (3427) 






0.10 


10* 


3* 


13- 


50K 


70 





Bipolar JFET 


MAF774 


Fairchild 




0.20 * 


0.05 * 


10 * 


1 * 


0.6 * 


20 K 


70 





JFET Input 


TL094C 


71 






















TL094M 


tTI 




500 


50 


10 


1 


0.6 


200K 


90 





Low Power 


MC3403 


Signetics 








10* . 


1 * 


0.6* 


20K 


70 





Single Supply: I/O Operates to Ground 


MA3403 


Fairctiild 






















MC3403 


Tl 




15.0 0.05 


0.03 


10* 


5* 


13* 


25K 


70 





MOS/FET Input, Bipolar/MOS Output 


CA084 


RCA (3348) 




020 


0.10 


10* 


3 * 


13* 


50K 


70 





Bipolar-JFET 


j;AF774L 


Fairchild 


20 


0.40 


0.2 


8.3* 


0.24 


15* 


25K 


70 


- 


JFET Input 


HA-5Q84-5 


Harris 
























(3258,3287) 








10* 


1 * 


3.5* 


3K 


70 





Lov; Power Bipolar-JFET 


TL064C 


Tl (3425) 










3 * 


11 * 


25K 


70 





Bipolar-FET 


mPC4084 


NEC-Electron 












13 * 


25K 


70 





Bipolar-FET 


XR0S4C 


Exar (3206) 






















TL084C 


Tl 






















TL035C ■ 


Tl 




















Indiv. Program. 


XR096C 


Exar 




















Programmable Bipolar-JFET 


XR094C 


Exar 






















XR095C 


Exar 








20* 


0.63 


2 


10K 


70 




Low Power, JFET Input 


HA-5064-5 


Harris 
























(3254.3287) 


30 




0.20 


10* 


1 * 


0.6* 


200K 


70 





JFET Input 


TL094C 


Tl 




50 


25 


12* 






3K 


65 





Darlington Input 


TBB4331 


Siemens 






















TBE4335 


Siemens 




20.0 0.050 


0.030 


30* 


1 


1.6 


80K 


70 





Low Power 


ICL7641EC 


Intersil 






















ICL7642EC 


Intersil 




30.0 0.050 


0.100 


15* 


1 * 


0.8* 


IK* 


70* 





Low Power 


MC14573 


Motorola 




Hex Units 






5 100 


25 




1.0 


0.5 


25K 


70 





Hex 741 W/NPN Input 


TL326M 


tTI 





t Military Temperature Range (-55° to 125°C) 

2944 



* Typical Value 

Bold face indicates additional data is provided on paga noled. 
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MASTER SELECTION GUIDE 



LiNEAR-Phase Locked Loops/Synthesizers 



Function Device 


Source 


Synth6sizer, PLL 






Mntnrnla 


IVIU InJ iOC 




IVIu I4J lOtJ 


IVIUIUI Ula 


ml/ 143 1 Ju 


Motorola 


140 101 


Motorola 


ML* l4DlDo 


Motorola 


IViO 143 IDa 


Motorola 


IVlLiD Icjj 


Motorola 




National 


L/O0%7U/ 


lialiuilal 


ncaqnfl 


. National 


IVIIVIOO lUO 


National 


mlVlua 1 lU 


National 


IVIIVluO Id 1 


National ' 


IVImjJ IcO 


National 


IVlIVlOO 1^4 


National 




National 






IVU1DU4U 


Panasonic 


IVIIllOUHUM 


r allaoulllU 


MN6040Z 


Panasonic 


MMRnilA 

mlilDU4 Irt 


PanQcnnip 
r allaouiliu 


MN6043A 


Panasonic 


IV1HIDU40D 


Panacnnip 
ralldouillb 


IVIHU I4U 


Panasonic 




Panasonic 


LC7210 




LC7220 


Sanyo 


LC7225 


Sanyo 


HEF4750 


Signetics 


SAA1056 


Signetics 


SAA1057 


Signetics 


TC9106B 


Toshiba 


TC9109B 


Toshiba 


TC9111B 


Toshiba 


Synthesizer (programmable divider, to 1021 channels, 


adder, phase comparator) 




HCTR0320 


Hughes 


Synthesizer (programmable dividers, phase comparator) 


, S187A 


Siemens 


Synthesizer, 150 Channel, Phase Comparator 


MP7149 


Micro Pwr 


Synthesizer, 200 Channel, for AM/FM 




8X08 


Signetics 


Tone Decoder XR2211C 


Exar 


XR2211M 


t Exar 


XR2213C 


Exir (3196) 


XR2Z13M 


t Exar (3196) 


XR567C 


Exar (3194) 


XR567M 


t Exar (3194) 


XRL567C 


Exar (3194) 


XRL567M 


t Exar (3194) 


LM567 


t National 


LM567C 


National 


XR2211C 


Raytheon 


XR2211M 


t Raytheon 


NE567 


Signetics 


SE567 


t Signetics 


VCO 11C58C 


Fairchild 


MC1648 


Motorola 


MC1648M 


t Motorola 


MC1658 


Motorola 


SP1648 


Plessey 


SP1658 


Plessey 


SN54LS324 


tTI 


SN54LS624 


tn (977) 


SN54LS628 


t Tl (978) 


SN74LS6Z4 


Tl (977) 


SN74LS628 


Tl (978) 



Phase Locked Loops/ 






Synthesizers 






CB device sets and support circuits are also found in 


Consumer Circuits 






Count Extender, +4, 10/11 becomes ^40/41 




SP8790A 


t Plessey 




SP8790B 


Plessey 




Count Extender, +8 (extends division ratio of a two 




modulus prescaler while retaining the difference, ie + 10/ 


10/11 becomes +80/81) 






SP8794A 


t Plessey 




SP8794B 


Plessey 




Counter Logic Control 






SP8790 


Plessey 




Counter Logic Control (use with MC12012 for high 




frequency programming) 






MC12014 


Motorola 




Crystal Oscillator (0.1 to 2.0 MHz) 






MC 12060 


Motorola 




MC 12560 


t Motorola 




Crystal Oscillator (2 to 20 MHz) 






MC12000 


Motorola 


(733) 


MC12061 


Motorola 




MC12561 


t Motorola 




Crystal Oscillator (250 kHz to 60 MHz) 




CK1100A 


Solarise 




CK1114A 


Solarise 




CK1144A 


Solarise 




CK1145A 


Solarise 




Double Balanced Mixer 






MC12002 


Motorola 




MC 12502 


t Motorola 




FSK Modulator/Demodulator 






XR210 


Exar 


(3195) 


XR210M 


fExar 


(3195) 


XR2211 


tExar 


(3195) 


XR2211 


Exar 




XR2211C 


Exar 


(3195) 


XR2211M 


tExar 


(3195) 


XR2212M 


tExar 


(3196) 


XR2211C 


Raytheon 




XR2211M 


t Raytheon 




Offset Control System (for synthesizer tuned transceivers) 


MC12020 


Motorola 




MC12021 


Motorola 




MC 12520 


t Motorola 




MC 12521 


Motorola 




Phase Comparator and Programmable Counter 




MC14568BA 


t Motorola 




MC14568BC 


Motorola 




Phase Locked Loop 






XR215 


Exar 




XR215M 


t Exar 




SL652 


Plessey 




SDA2002 


Siemens 




SDA2112 


Siemens 




NE564 


Signetics 




SE564 


t Signetics 




SN54LS297 


tTI 


(926) 


SN74LS297 


Tl 


(926) 


Phase Locked Loop (CMOS) 






, F4046BC 


Fairchild 




F4046BM 


t Fairchild 




MC14046BA 


t Motorola 




MC14046BC 


Motorola 




CD4046BC 


National 




CD4046BM 


t National 




C04046A 


tRCA 


(748) 


CD4046AE 


RCA 


(748) 


CD4046B 


tRCA 


(748) 




(Continued) 



30 



50 



Phase Locked Loop (CMOS) 

CD4046BE 

883/4046B 
883/4446B 
SCL4046B 
SCL4446B 



RCA 

fSSS 
fSSS 
SSS 
SSS 



(Cont'd) 
(748) 



Phase Locked Loop for Motor Control 



Phase Locked Loop System (multiplier, VCO and Op Amp) 
XRS200 Exar 



Phase-Frequency Detector 
11C44C 
11C44M 
MC 12040 
MC 12540 
MC4044 
MC4344 



Fairchild 
t Fairchild 

Motorola 
t Motorola 

Motorola 
t Motorola 



PLL Peripheral (VCO, mixer, amp for CB) 


AN 103 


Panasonic 


TA7310 


Toshiba 


Prescaler SDA4040 


Siemens 


SDA4041 


Siemens 


Prescaler, Divide by 20 




MC3396 


Motorola 


Prescaler, Divide by 64 




SDA2001 


Siemens 


Prescaler, for AM/FM 




TD6102 


Toshiba 


Prescaler, for FM Radio 




DS8626 


National 


DS8629 


National 


SP8627 


Plessey 


SP8628 


Plessey 


SP8629 


Plessey 


Prescaler for PLL Tuner, Divide by 8 




LB3500 


Sanyo 


Prescaler for VHF/UHF, Divide by 64 




MC12071 


Motorola 


DS8621 


National 


CA3179 


RCA 


Prescaler for VHF/UHF, Divide by 4 




CA3199 


RCA (3364) 


Prescaler for VHF/UHF, Dual Modulus 




DS8622 


National 


Prescalers— see also Digital-Special, Dividers, Digital-ECL 


Programmer, for CB Synthesizer 




MP7156 


Micro Pwr 


MM57190 


National 


Programmers and Controllers for Citizens Band See 


Linear-Consumer Circuits 




Synthesizer, Marine Band (PLL) 




MN6043 


Panasonic 


MN6141 


Panasonic 


MN6143 


Panasonic 


Synthesizer, Mobile Radio (2 device set) 


NJ8811 


Plessey 


NJ8812 


Plessey 


SP8901 


Plessey 


SP8906 


Plessey 


Synthesizer, PLL 




HCTR0347 


Hughes 


MC 145 104 


Motorola 


MC 145 106 


Motorola 


MC145107 


Motorola 


MC145109 


Motorola 


MC 145 112 


Motorola 


MC145143 


Motorola 


MC145144 


Motorola 


MC145145 


Motorola 


MC 145 146 


Motorola 




(Continued) 



60 



70 



80 



90 



100 



110 



120 



130 



140 



150 



CD 
-*— ' 
C/D 
CO 



160 



t Military Temperature Range (-55° to 125°C) 



IC MASTER 1983 



* Typical Value 

Bold face Indlcatas additional data is provided on the page noted. 
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IC MASTER 



LINEAR-Phase Locked Loops/Synthesizers (Cont'd) 



Phase Locked Loops/ 






Synthesizers 


(Cont'd) 


VCO and Phase Comparator 






LM565 


Motorola 




NE565 


Motorola 




LM565 


National 




LM565C 


t National 




NE555 


Signetics 




SE565 


t Signetics 




TA7133 


Toshiba 




VCO Function Generator, (Includes square and triangular 


waveforms - but not sine.) 






Xn2207 


Exar 


(3193) 


Xn2207C 


Exar 


(3198) 


XR220gC 


Exar 


(3197) 


xn2209;.i 


t Exar 


(3197) 


LM566 


National 




LM565C 


t National 




XR2207C 


Raytheon 




, XR2207M 


t Raytheon 




NE566 


Signetics 




SE566 


t Signetics 




VCO Phase Comparator, Multiplier 






SL651 


Plessey 




VCO Phase Comparator, Multiplier, with Auxiliary Amplifier 


SL650 


t Plessey 




VCO Waveform Generator (includes sinewave output 


among its functions) 






XR205 


Exar 




XR2206 


t Exar 


(3197) 


XR2206 


Exar 




Xn22G5C 




(3197) 


Xn2206H 


t Exar 


(3197) 


Xn8038 


Exar 


(3198) 


XR8038A 


Exar 


(3198) 


XR8038n 


t Exar 


(3198) 


ICL8038C 


Intersil 




ICL8038M 


t Intersil 




VCO, Dual 11C24C . 


Fairchild 




11C24M 


t Fairchild 




MC4024 


filotorola 




MC4324 


t Motorola 




SN54LS325 


Tl 




SN54LS326 


tTI ■ 




SN54LS327 


tTI 




SII54LS625 


tTI 


(977) 


SFi54LS626 


tTI 


(977) 


Sti54LS627 


tTI 


(978) 


S!i54LS629 


tTI 


(978) 


Sfl54S124 


tTI 


(874) 


SN74LS124 


Tl 




SN74LS325 


Tl 




SN74LS326 


Tl 




SN74LS327 


Tl 




SN74LS328 


Tl 




Sli74LS625 


Tl 


(977) 


SH74LS626 


Tl 


(977) 


SH74LS627 


Tl 


(978) 


SH74LS62g 


Tl 


(978) 


S»74S124 


Tl 


(874) 


Dual Tone Decoder 






XR2567C 


Exar 




XR2567M 


t Exar 




Two Modulus Prescaler (4-3/4) 






SP8720 


Plessey 




SP8725 


Plessey 




Two Modulus Prescaler ( + 4/8)' 






11C91C 


Fairchild 




11C91M 


t Fairchild 




95H91C 


Fairchild 




95H91M. 


t Fairchild 






(Continued) 



t Military Temperature Range (-55" to 125"C) 



40 



50 



Two Modulus Prescaler (-^4/8) 

MC 12009 Motorola 

MC12509 t Motorola 

SP8740 Plessey 

SP8745 Plessey 

TO6102 Toshiba 



(Cont'd) 



Two Modulus Prescaler ( ^ 


5/6) 




MC12009 




Motorola 


MC12509 




t Motorola 


Two Modulus Prescaler (-f- 


5/6, 10/11, 10/12) 


MC12012 




Motorola 


Two Modulus Prescaler (-r 


6/7) 




SP8741 




Plessey 


SP8746 




Plessey 


Two Modulus Prescaler (-^ 


8/9) 




MC12011 




Motorola 


MC12511 




t Motorola 


SP8743 




Plessey 


Two Modulus Prescaler (-^ 


10/11) 




11C90C 




Fairchild 


11C90M 




t Fairchild 


95H90C 




Fairchild 


95H90M 




t Fairchild 


MC12013 




Motorola 


MC12513 




t Motorola 


SP8643 




Plessey 


SP8647 




Plessey 


SP8685 




Plessey 


SP8690 




Plessey 


Two Modulus Prescaler (-^ 


15/16) 




MC3393 




Motorola 


Two Modulus Prescaler ( + 


31/32) 




11C79 




Fairchild 


Two Modulus Prescaler (-=- 


40/41) 




SP8793 




Plessey 


SP8793A 




Plessey 


Two Modulus Prescaler (-r 


64/256) 




MC12071 




Motorola 


DS8621 




National . 


CA3153 




RCA 


CA3179 




RCA (3363) 


Two Modulus Prescaler (-4- 


80/81) 




SP8792 




Plessey 


SP8792A 




Plessey 


Two Modulus Prescaler (-^ 


248/256) 




11C82 




Fairchild 


11C83 




Fairchild 


SAB 1077 




Signetics 


Four Modulus Prescaler (-i 


256/512) 




SP8901 




Plessey 


SP8906 




Plessey 



60 



70 



90 



2946 



* Typical Value 

Bcld f3C3 indicatss addllicnal data is provided on ths paga noted. 
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MASTER SELECTION GUIDE 



LINEAR-Telecommunication Circuits 



Function Device 


Source 




Codsc A Law 




(Cont'd) 


DF342A 


Slliconix 




TCM2911A 


Tl 




vUUcLf/ nilci , M Law 






S3506 


AMI 


(3145) 


MT8961 


Mitel 




MT8963 


Mitel 




Codec/Filter, A Law, Asynchronous 






S3508 


AMI 




Codec/Filter, A Law PCM 






S3503 


AMI 




S3504 


AMI 




Codec/Filter, Parallel Data Interface 






TP3051 


National 


(3334) 


TP3056 


National 


(3334) 


Codec/Filter, Pin Selectable ^Law or A Law 




2913 


Intel 




2914 


Intel 




MC14403 


Motorola 


(jzyo) 


MCI 4405 


Motorola 


(3298) 


TCM2913 


Tl 




TCM2914 


Tl 




Codec/Filter, Serial Interface 






TP3052 


National 


(3335) 


TP3053 


National 


(3335) 


TP3054 


National 


(3335) 


TP3057 


National 


(3335) 


Codec/Filter, ^255 Law 






S3507 


AMI 


(3145) 


S3507A 


AMI 


(3145) 


MT8960 


Mitel 




MT8962 


Mitel 




MK5300 


Mostek 




Codec/Filter, ^255 Law, Asynchronous 






S3509 


AMI 




S3509A 


AMI 




ooaec/riiier, ^^jj Law rUM 








AMI 




oOOUOA 


AMI 




Codec, m255/A Law 






ZNPCM1 


Ferranti 






Gl 




HC5117A 


Harris 


(2737) 


MC14404 


Motorola 


(3298) 


MC14407 


Motorola 


(3298) 


TP5117A 


National 


(3337) 


S291 


Siemens 




SM61C 


Siemens 




Codec, m25S Law 






5116 


Fairchild 




5151 


Fairchiid 




HC5116A 


Harris 


(2737) 


2910 


Intel 




2910A 


Intel 




MK5116 


Mostek 




MK5151 


Mostek 




MCI 4406 


Motorola 


(3298) 


TP3020 


National 


(3332) 


TP5116 


National 


(3337) 


TP5116A 


National 


(3337) 


MPD7710 


NEC-Electron 


CD22406 


RCA 


(749) 


CD22407 


RCA 


(749) 


M5116 


SGS 




ST101 


SIgnetics 




TCM2910A 


Tl 




TCM4110 


Tl 




TCM4910 


Tl 




Companding A/D and D/A Converter 






MM8100 


National 





Telecommunication Circuits 


Address Selector (gives output if sequential input is 


entered in a fixed order within a maximum time) 




/O 1 l-U 1 


Telarls 




Amplifier, Microphone 






CI 700 


Plessey 




SL793 


Plessey 




Amplifier, Telephone Handset 






TEA 1045 


ITT 




Antiope Character Generator, Europe 






SAA5151 


SIgnetics 




Antiope Character Generator, French 






SAA5150 


SIgnetics 




Antiope Character Generator, USA 






SAA5155 


SIgnetics 




Antiope Timing Circuit, 525 Lines 






SAA5125 


SIgnetics 




Antiope Timing Circuit, 625 Lines 






SAA5120 


SIgnetics 




Bandpass Filters 






R5602 






R5604 


Reticon 




n juuu 


Reticon 




R5606 


Reticon 




nJDUa 






R5610 


Reticon 




R5611 


Reticon 




R5612 


ncUUUli 




R5613 


Dotimn 
nclIUUli 




Bandpass Filters (touchtone) 






S3525A 


AMI 


(3146) 


S3525B 


AMI 


(3146) 


S3526A 


AMI 


(3147) 




AMI 


(3147) 


1 1 1 0U4UA 


Aptek 




\ 1 1 i3U4 In 


Aptek 




ITT^nAA 


Aptek 




iTTini'; 

1 1 1 OUHU 








ucl lilCLctV 




CH1296 


Cermetek 




G8865 


GTE Micro 




MT8865 


Mitel 




AF101 


National 




AF102 


National 




AF103 


National 




AF121 


National 




AF122 


National 




Bandsplit Filter, DTMF 






S3525A 


AMI 




S3525B 


AMI 




G8865X 


GTE Micro 




MV8865 


Plessey 




TT6177 


Teltone 




Click Suppressor 






ZSYO 


in 




Codec, A Law 5156 


Fairchild 




nt#u luuA 


Harris 


(2737) 


2911A 


Intel 




MK5156 


Mostek 




TP3021 


National 


(3332) 


TP5156 


National 


(3337) 


TP5156A 


National 


(3337) 


MPD7711 


NEC-Electron 


M J 1480 


Plessey 




SL1480 


Plessey 




CD22404 


RCA 


(749) 


Mogo 


SGS 




M5156 


SGS 




S0291 


Siemens 




DF341A 


Siliconix 






(Continued) 



20 



30 



40 



50 



Companding Analog to Digital Converter 

MN5110 Micro Net 

MN5111 Micro Net 

DF331A Siliconix 



60 



Companding Digital to Analog Converter 

DF332A Siliconix 



Compandor (signal expander/compressor) 

XR2216 Exar 

NE570 SIgnetics (3391) 

NE571 SIgnetics (3391) 

NE572 SIgnetics . 

SA571 t SIgnetics (3391) 

SE570 t SIgnetics 



90 



100 



110 



Crosspoint Switch (double 4x4 matrix) 


RC4444 


Raytheon 


RM4444 


Raytheon 


Crosspoint Switch (2x8 matrix) 




M089 


SGS 


M099 


SGS 


Crosspoint Switch (4x4 matrix with control memory) 


MC142100 


Motorola (3298) 


MC145100 


t Motorola (3298) 


MPD22100 


NEC-Electron 


CD22100 


RCA (749.753) 


M22100 


SGS 


Crosspoint Switch (4x4x2 with control memory) 


CD22101 


RCA (749,754) 


CD22102 


RCA (749.754) 


Crosspoint Switch (8x4 switch matrix) 


MT8804A 


Mitel 


MT8804B 


t Mitel 


CTCSS (continuous tone-controlled squelch system) 


Encoder/Decoder 




MC1938 


NEC-Electron 


MC4137 


NEC-Electron 


MC4138 


NEC-Electron 


Delta Modulation System, Continuously Variable Slope 


XR3417 


Exar (3187) 


XR3418 


Exar (3187) 


XR3517 


Exar 


XR3518 


Exar 


HC5S516-2 


t Harris 




(2739.3287) 


HC55516-8 


t Harris 




(2739.3287) 


HC55516-9 


Harris 




(2739.3287) 


HC55532-2 


t Harris 


HC55532-8 


t Harris 


HC55532-9 


Harris 


HC55536 


Harris 


MC3417 


Motorola 


MC3418 


Motorola 


MC3517 


t Motorola 


MC3518 


t Motorola 


Delta Sigma Modulator/Demodulator 




ZNPCM2 


Ferranti 


Dialer, Microcomputer (clock, duration, fee pulse counter, 


redial, storage) 




SAA6002 


in 


MK5170 


Mostek 


PCD3340 


SIgnetics 


Dialer, Microcomputer (clock, stopwatch, redial, 16/32 


number) TZ2001 


Gl 


TZ2002 


Gl 


TZ2003 


Tl 


Dialer, Loop Disconnect 




DF820 


ITT 


DF821 


ITT 


DF822 


ITT 


DF823 


in 




(Continued) 



120 



130 



140 



150 



B 

"co 

03 



160 



t Military Temperature Range (-55° to 125°C) 



iC MASTER 1983 



* Typical Value 

Bold lace Indicates additional data Is provided on the page noted. 



2947 



!C [VJASTER 



Li^JEAR-TGlecommunication Circuits (Cont'd) 



Telecommunication Circuits 




(Cont'd) 


Dialer, Loop Disconnect 


(Cont'd) 


M760 


SGS 


M760A 


SGS 


Dialer, Push Buton Telephone Dialer Circuit (converts push 


button inputs to pulses) 




Ot JuUM 


AMI 


tt 1 J 3 1 J 1 


Gl 


Ml J J 1 JO 


Gl 




Gl 


DF320 


ITT 


Ivl 1 HO^U 


Mitel 


(VI 1 *tOcd 


Mitel 


MT4323 


Mitel 


Ivl 1 HOilJ 


Mitel 


IVI t *TJ^U 


Mitel 


MT4327 


Mitel 


111 l\ JU JU 1 


IVIUolLtS 


MK50982 


I^IUo ICIS 


MK50991 


Mostek 




Mostek 


F,'C14408 






Motorclj (32QS) 


IVIIVUO IHO 


ivaUUl lul 


UltiiJO l*+*T 


liallUI lul 


Ivnv.jj lyu 


fJationsI 


IVIItiJOaO 


National 




National 




Nitron 




Nitron 


NL<:0<1U 


Nitron 




Nitron 


NC2322 


Nitron 


LnUoUUU 


Rockwell 


CRC8001 


Rockv/ell 


M761 


SGS 


M761A 


SGS 


PCD3320 


Signetics 


r ou 1 


oiyiit^uv^o 




^in nptiPQ 

Oiyilt/UUv> 


PCD3323 


Signetics 


TCD3311 


Signetics 


TCD3312 


Signetics 


TDA1077 


Signetics 


TEA1021 


Signetics 


TEA 1043 


Signetics 


TEA 1044 


Signetics 


DF320 


Siliconix 


OF320A 


Siliconix 


DF322 


Siliconix 


0F328 


Siliconix 


TCM1101 


Tl 


Dialer, Repertory 




S25610 


AMI (3141) 


S2562 


AMI 


S2563 


AMI (3140) 


CET200 


Fairchild 


MK5175 


Mostek 


SFF19200 


Thomson-CSF 


Digital Filter with Utility Peripheral 




S28215 


AMI 


Digital Line Interface Controllers 




TP3110 


Katisnal (3336) 


TP3120 


(latisnal (333S) 


Digital Timer/Space Switch 




MT89S0 


Mitel 


Echo Canceller Peripheral 




S28216 


AMI 



Function 



Devics 



Source 



I 

Elastic Store (provides buffer store and justification 
function in a 2nd order PCM multiplexer) 
TCM2401 Tl 



Encoder 8 of 8 Keyboard to Binary Encoder (4x4 key input 
to 4 line output) 

MC144ig F.*otarol3 (3293) 



Filter, Codec (A law/^law) 
MB6001 
MB6002 
r,!C144Q0 

KC14401 
MC14402 

MC 14403 
MC 14405 



Fujitsu 
Fujitsu 
Hotorah 

(729.3298) 
Motorola (3293) 
Holcrcla (32Q8) 
Motorola 
Motorola 



Filter, PCM 



20 



ITT3064 
ITT3065 
HC5512 

HC5512A 

MT8912 

AF.132 

AF133 

AF134 

MC4264 

SM153 

TCM2912A 



Aptek 
Aptek 
Harris 

(2730.3287) 
Karris 

(2738.3287) 

Mitel 

National 

National 

National 

NEC-Electron 

Siemens 

Tl 



30 



Filter, PCM Transmit/Receive 

G8912 GTE Micro 

2912A Intel 

MT8912 Mitel 

MK5912 Mostek 

MK8912 Mostek 

MCI 441 3-1 Hatorala 

MC14413-2 Motorola 

MC14414-1 Motorola 

r".C14414-2 Motorola 

TP3040 National 

TP3040A National 

CD22413 nCA 

CD2Z414 RCA 

M5912 SGS 



(3298) 
(3298) 
(32Q8) 
(3298) 



(749) 
(749) 



Filter, Speech (dual, tunable low-pass) 
MC145414 



Motorola 



Filter, Tunable (lowpass/bandpass) 
MC145431 



40 



Motorola (3298) 



Filter, Tunable (notch, bandpass) 

MC145433 Motorola (3298) 

MCI 45434 Motorola (3298) 



Gyrator 



API 20 



national (3345) 



HDB3 Transcoder 



TCM2201 



Tl 



IR Receiver 



SM802 



Siemens 



IR Transmitter SM801 



Siemens 



Limiter (limits voltage on two-wire speech) 

U225 Telefunken 



Modem Circuit, V23 or Bell 202 
TCM3101 



Modem Circuits, for CCITT FSK System 

CH1225 Cermstek 

CH1253 ■ Cermetek 

CH1258 Cermetek 

CH1259 Cermetek 

CH1263 Cermetek 

CH1268 Cermetek 



Modem Circuits, for 103/113 and Other FSK Systems 
CH1222 Cermetek 
CH1223 Cermetek 
CH1224 Cermetek 
CH1252 Cermetek 

(Continued) 



60 



70 



90 



100 



110 



Modem Circuits, for 103/113 and Other FSK Systems 

(Cont'd) 



CH1257 
CH1262 
CH1265 
CH1266 
CH1267 
CH1271 
CH1272 
CH1273 
CH1280 



Cermetek 
Cermetek 
Cermetek 
Cermetek 
Cermetek 
Cermetek 
Cermetek 
Cermetek 
Cermetek 



Modem, DTMF 7900 



Telaris 



r.1odem Filter, General Purpose (bandpass filter and MUX) 
R5633 Reticon 



Modem Filter, 212/V.22, 1200 Baud 
R5632 



Reticon 



Modem Filter (300 baud) 

MC145440 
MCI 45441 
MC6170 



Motorola (3298) 
Motorola (32SS) 

Motorola 



Modem Filter (1200 baud) 
CH1710 
CH1720 
CH1730 
CM 1740 



Cermetek 
Cermetek 
Cermetek 
Cermetek 



Modem Filter (1200/2400 baud) 
MC60C2 



Motorola (1351) 



Modem (for serial communications at up to 600 b/s) 
MC68&0 Motorola 

(1351.3298) 



Modem (frequency-shift keying modulator/demodulator) 

nC1441Z Motorola (3298) 

ESM501 Thomson-CSF 



Modem, FSK Demodulator 
XR2211 
XR2211 
XR2211M 



t Exar 
Exar 
t Exar 



Modem, FSK Modulator 
XR22C6 
XR220G 
XR2206M 
XR2207 
Xn2207M 



t Exar 
Exar 

t Exar 
Exar 
Exar 



(3198) 



Modem Interface and Receiver Filter Circuit (300 baud 
modem) CH1230 Cermetek 



Modem System, FSK 

XR14412F 
Xni4412V 



Exar 
Exar 



(3187) 
(3187) 



Modem, 2400 bps Demodulator 
MC6173 



Motorola (3298) 



Multifrequency Interface Line Circuit , 

LS342 SGS 



PCM Repeater XR-C240 
XR-C262 
XR-C277 
RPT-81 
,TCM2101 



Exar 
Exar 
Exar 
PMl 
Tl 



PCM Signal Monitor 

SP1450B 
SP1455B 



Plessey 
Plessey 



Polarity Guard Bridge 

TCM1703 



Tl 



Polynomial Generato.'-/Checker (for character-oriented 
data communication links) 

SCri2653A SIgnatics (152G) 



RC Decoder, Two Channel 
NE5046 



Signetics 



RC Encoder, Programmable 7-Channel 

NE5044 Signetics 



120 



130 



140 



150 



150 



t Military Temperature Range (-55° to 125°C) 



* Typical Value 

Bold facs hdlcatas additional data is provided on ttio pap notsd. 



IC [Ij'iASTER 1983 



MASTER SELECTION GUIDE 



LINEAR-Telecommunication Circuits (Cont'd) 



Function Device 


Source 




T6lGt6X Chsrsctcr G6n6r3tor GGrrritin 






SAA5051 


Signetics 




TcIgIbx Ch3r3ctcr Gcncrstor SwBdisI" 






SAA5052 


Signetics 




TgIbIbx TiminQ Circuit 525 Lines 






SAA5025A 


Signetics 




SAA5025B 


Signetics 




SAA5025C 


Signetics 




Tol^tov Timinn Pimiit fi9R 1 inoc 

1 ClClCA 1 IN 111 ly oil I^UIl, 1.M ICO 






SAA5020 


Signetics 




Teletex Video Input Processor 






c rt A cnon 
omAOUoU 


Signetics 




Time Slot Access Circuit 






IVIJ IH*tU 


Ploccpu 
r icoocy 




Time Slot Asigner Circuit 






MC14416 


Motorola 




MC14417 


Motorola 




MC14418 


Motorola 




CDZ2416 


RCA 




CD2Z417 


RCA 


(/4a) 


C022418 


RCA 


(lis; 


Tone Caller ZN473E 


Ferranti 




Tone Decoder (operates from 0.01 Hz to 500 kHz) 




XR2211C 


Exar 




XR2211M 


t Exar 




XR567C 


Exar 




XR567M 


t Exar 




LM567C 


National 




XR2211C 


Raytheon 




. XR2211M 


t Raytheon 




NE567 


Signetics 




SE567 


t Signetics 




Tone Decoder, Dual (operates from 0.01 Hz to 500 kHz) 


XR2567 


Exar 




XR2567M 


t Exar 




Tone Decoder, Dual 






MT8860 


Mitel 




MT8862 


Mitel 




MT8863 


Mitel 




MV8820 


Plessey 




MV8860 


Plessey 




MV8862 


Plessey 




MV8863 


Plessey 




CRC8030 


Rockwell 




7516-01 


Telaris 




Tone Receiver Circuit, Dual (combine with filters for touch 


tone receiver) 68860 


GTE Micro 




G8860X 


GTE Micro 




MK5102-5 


Mostek 




MK5 103-5 


Mostek 




AF104 


National 




AF105 


National 




AF110 


National 




SM301A 


Siemens 




7640-01 


Telaris 




TT6174 


Teltone 




Tone Receiver Circuit, Dual (with filters) 




ITT3201 


Aptek 




ITT88205-5NC 


Aptek 




MH-88305 


Mitel 




MH88210 


Mitel 




MT8870 


Mitel 




SSI201 


Silicon Sys 




M927 


Teltone 




M937 


Teltone 




M947 


Teltone 




M967 


Teltone 




Tone Ringer (operates from ring signal, drives speaker) 


S2S61 


AMI 


(3139) 


S2561A 


AMI 


(3139) 


S2561C 


AMI 


(3139) 




(Continued) 



Telecommunication Circuits 






(Cont'd) 


RD Decoder, Seven Channel 






NE5045 


Signetics 




Receiver, DTMF (hybrid) 






MH88315 


Mitel 




■ MH88305 


Mostek 




Receiver, Hex DTMF 






7904 


Telaris 




Receiver, 1x16 DTMF 






7916 


Telaris 




Receiver, 2x8 DTMF 






7908 


Telaris 




Relay Driver (for 48 V telephone relays) 




DS1686 


t National 




DS1687 


t National 




DS3686 


National 




DS3687 


National 




UDN-2580A 


Spragus 


(2843) 


UDN-2585A 


Spragua 


(2843) 


UDN-2588A 


Spragus 


(2843) 


UDN-2956A 


Sprague 




UDN-2957A 


Sprague 




Ring Detector (operates from 16 to 68 Hz) 




TCM1520 


Tl 




Serial Receiver (changes T1-D2 or T1-D3 input to parallel 


output) R8060 


Rockwell 




Serial Transmitter (generates 193-Bit data stream in T1- 


D2 orT1-D3 format) 






R8050 


Rockwell 




Signal Processing Peripheral (arithmetic processor, RAM, 


ROM, I/O) S28211A 


AMI 


(3142) 


S28211B 


AMI 


(3142) 


Speech Circuit for Electronic Telephones 




PBL3725 


RIFA 




PBL3726 


RIFA 




TCM1705A 


Tl 




TCM1706 


Tl 




Subscriber Line Interface Circuit (performs 2-wire to 4- 


wire conversion) 






ITT2001 


Aptek 




ITT2002 


Aptek 




ITT3081 


Aptek 




ITT3082 


Aptek 




ITT3084 


Aptek 




ITT3085 


Aptek 




HC5501 


Harris 




MH88500 


Mitel 




MH88500 


Mostek 




MC3419 


Motorola 


(2756) 


MC34igA 


Motorola 


(2756) 


MC34igC 


Motorola 


(2756) 


MC3519 


Motorola 




CD22419 


RCA 


(749) 


G150 


Siemens 




TCM4204 


Tl 




TCM4205 


Tl 




Telephone Restricter 






CRN3300 


Thomson-CSF 


Telephone Speech Circuit (programmable) 




.LS288 


SGS 




Teletex Acquisition/Control 






SAA5040 


Signetics 




Teletex Adaptive Data Slicer (provides data, clock and 


synchronizing signals) 






SN76940 


Tl 




Teletex Character Generator, American 




SAA5055 


Signetics 




Teletex Character Generator, British 






SAA5050 


Signetics 





20 



40 



Tone Ringer (operates from ring signal, drives speaker) 

(Cont'd) 



CS8204 


Cherry 


CS8205 


Cherry 


ML8204 


Mitel 


ML8205 


Mitel 


MT8251 


Mitel 


M764 


SGS 


M764A 


SGS 


TCM1501 


Tl 


TCM1504 


Tl 


TCM1505 


Tl 


TCM1506 


Tl 


TCM1512 


Tl 


TCM1512A 


Tl 



Transcoder, with Error Detection (10 kb/s to 2.048 Mb/s) 
CD22103 RCA (749.756) 



60 



Transmission Interface 

TEA1042 
TEA1046 
TEA1055 



Signetics 
Signetics 
Signetics 



100 



Tri-Port Memory (T1 carrier) 






R8040 


Rockwell 




Videotex Decoder, Interactive 






SAA5070 


Signetics 




Dual Tone Generator (DTMF) or Dial Pulses 




HC5541 


Harris 


(2740) 


Dual Tone Generator (generates 12-16 tone pairs) 




AY3-9400 


Gl 




AY3-9410 


Gl 




Dual Tone Generator (touchtone frequencies) 




S25089 


AMI 




S2559A 


AMI 


(3138) 


S2559B 


AMI 


(3138) 


S2559C 


AMI 


(3138) 


825590 


AMI 


(3138) 


S2559E 


AMI 


(3138) 


S2559F 


AMI 


(3138) 


S2559G 


AMI 


(3138) 


S2559H 


AMI 


(3138) 


S2859^ 


AMI 




S2860 , 


AMI 




ICM7206A 


Intersil 




ICM7206B 


Intersil 




ICM7206C 


Intersil 




ICM7206D 


Intersil 




SBA5089 


ITT 




SBA5091 


ITT 




MT5087 i 


Mitel 




MT5089 


Mitel 




MT5091 


Mitel 




MT5092 


Mitel 




MK5087 


Mostek 




MK5089 


Mostek 




MK5091 


Mostek 




MK5092 


Mostek 




MK5094 


Mostek 




MK5380 


Mostek 




MK5382 


Mostek 




MK5389 


Mostek 




MC14410 


Motorola 


(3298) 


MM53125 


National 




MM53130 


National 




MM5395 


National 




mPC767 


NEC-Electron 


NC2030 


Nitron 




CD2285g 


RCA (749.758) 


PBD3534 


RIFA 




PBD3535 


RIFA 




M751 


SGS 




S359 


Siemens 




SCT5087 


SSS 






(Continued) 



110 



120 



130 



140 



150 



CD 
03 



160 



t Military Temperature Range (-55° to 125°C) 



IC MASTER 1983 



* Typical Value 

Bold facB Indicates additional data Is provided on tha page noted. 



2949 



8C S\^ASTER 



LINEAR-Telecommunication Circuits (Cont'd) 



Telecommunication Circuits 

(Cont'd) 



Dual Tone Generator (touchtone frequencies) 



(Cont'd) 



SCT5089 

7603-02 

TCM5087 

TCM50S9 

TCM5092 



SSS 

Telaris 

Tl 

Tl 

Tl 



Two-Wire-to-Four V/ire Converter (replaces hybrid 
transformer) LS285A SGS 

ST120 Signetics 



t Military Temperature Range (-55° to 125°C) 

2950 



* Typical Value 

Bald faco indicalos additional data is provided on tha page noisd. 



® IC MASTER 1983 



MASTER SELECTION GUIDE 



LINEAR-Timers 



Timers 


Adjustable Threshold 




MC1422 


Motorola 


Delayed Switch ON/OFF (for driving relays, lamps, etc.) 


PBA3008 


RIFA 


PBA3009 


RIFA 


Jnternal Current Source 




XR320 


Exar 


Long Period (1 sec to 1 week) 




AN6780 


Panasonic 


Long Period (10 ms to 10,000 hours) 




MW122 


Analog Sys 


Low Power (supply 3 V) 




SN76812 


Tl 


Micropower, Long Range (microseconds to days) 


XRZ243 


, Exar (3201) 


Microwave Oven Controller 




TMS1117 


Tl 


TMS1117NLP 


Tl (1559) 


Precision MW107 


Analog Sys 


MW197 


Analog Sys 


LM122 


t National 


LM2905 


National 


LM322 


National 


LM3905 


National 


Precision Decade, Direct 7 Segment and Digit Drivers 


ICM7045A 


Intersil 


Programmable (includes a counter for long time delays) 


Binary Control 




XR2240C 


Exar (3200) 


XR2240M 


t Exar (3200) 


MA2240C 


Fairchild 


MA2240M 


t Fairchild 


ICM7240 


Intersil 


ICM7242 


Intersil 


ICM7250 


Intersil 


ICM7260 


Intersil 


LS7210 


LSI Comp (696) 


MC14541BA 


t Motorola 


MC14541BC 


Motorola 


MA2240C 


Tl 


MA2240M 


tTI 


Timer XR555C 


Exar 


XR555M 


t Exar 


XRL555 


Exar 


mA555C 


Fairchild 


NE555 


Intersil 


SE555 


t Intersil 


MC1455 


Motorola 


IMC 1555 


t Motorola 


LM555C 


National 


MPC1555 


NEC-Electron 


RC555 


Raytheon 


RM555 


t Raytheon 


CA555 


tRCA 


CA555C 


RCA 


NE555 


Signetics 


SE555 


t Signetics 


SE555C 


t Signetics 


SG555 


t Silicon G 


SG555C 


Silicon G 


ULN-3304M 


Sprague 


355A/C 


TeledyneS 


355B/M 


t Teledyne S 


NE555 


Tl 


SE555 




TA7326 


Toshiba 


TA7327 


Toshiba 



20 



30 



40 



50 



Device 



Timer (CMOS 555), Low Power 

ICM7555 Intersil 
ICM7555M t Intersil 



Timer with -r 12 Counter (time constant 7200 RC) 


ZN1034E 


Ferranti 


Timer with Counter, (time constant 128 RC) 


XR2242C 


Exar (3201) 


XR2242M 


t Exar (3201) 


Universal (includes two 4-digit counters, comparator. 


clock oscillator and divider) 




MM5865 


National 


Dual (CMOS 556) Low Power 




ICM7556 


Intersil 


ICM7556M 


t Intersil 


Dual (dual 555), Pinout Variations 




XR2556C 


Exar 


XR2556M 


t Exar 


Dual (dual 555) 




XR556C 


Exar 


XR556M 


t Exar 


XRL556C 


Exar 


XRL556M 


t Exar 


mA556C 


Fairchild 


NE556 


Intersil 


SE556 


t Intersil 


MC3456 


Motorola 


MC3556 


t Motorola 


LM556 


t National 


LM556C 


National 


RC556 


Raytheon 


RM556 


t Raytheon 


NE556 


Signetics 


NE556-1 


Signetics 


SE556 


t Signetics 


SE556-1 


t Signetics 


SE556-1C 


t Signetics 


SG556 


t Silicon G 


SG556C 


Silicon G 


NE556 


Tl 


SE556 


tTI 


Quad, Current Sink Output 




XR558C 


Exar 


XR558M 


tExar 


NE558 


Signetics 


SE558 


t Signetics 


Quad, Current Source Output 




XR559C 


Exar 


XR559M 


t Exar 


4 Digit Up/Down Presettable Counter/Timer, Sellable 


Register with Comparison to Counter, Multiplexed 7- 


Segment and BCD Output (maxim 


um count 5959) 


ICM7217B 


Intersil 


ICM7217C 


Intersil 


ICM7227B 


Intersil 


ICM7227C 


Intersil 



60 



70 



80 



90 



CD 
-f— " 
CO 
CC 



t Military Temperature Range ( - 55° to 125°C) 
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* Typical Value 

Hold faca indicates addlllonal data Is provided on tlie page noted. 
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IC MASTER 



LINEAR-Voltage Regulators 



Output 
Voltage, V 



Output 
Current, pA 



Output 
Voltage, V 



Output 
Current, tnA 



Fixed, Positive 



For low amounts of current, voltage references can be 
used as voltage regulators. See Linear— Other 
Devices, Reference Diodes 



2.6 





Mp7Qi nop 


Motorola 






,.A7fll 09AP 


Tl 






/iA78L02C 


Tl 






TA7316 


Toshiba 




100 


jLiM/OLUOL» 


Fairchild 






iVlO/OLUOMo 


Motorola 






IVIO/OLUjO 


Motorola 






1 Pii>frti A f\ 
Li.l l4uLA'0 


tiztlcnal 


(3299) 




1 H)I7QI OCA 


National 






LIVUoLUOl/ 


National 








NEC-Electron 






Tl 






,A7QI ncn 


Tl 






TA70I nnc 
1 A/oLUUd 


Toshiba 






1 Af oLUUoA 


Toshiba 




150 


LM2930-5 


Tl 






LMjoU-0 


Tl 




200 


LfvllOSH 


noturola 


(3294) 




LMZOQH 


Motorola 


(3294) 




LMSOSH 


r.lotorola 


(3294) 




LF.IIGSH 


ftialioiial 


(3299) 




LM209H 


liatlonal 


(3299) 




LMZ930-5 


National 


(3299) 




LMSOgH 


National 


(3299) 




LM330-5 


National 


(3299) 




SG109T 


t Silicon G 






SG209T 


Silicon G 






SG309T 


Silicon G 






SFC2109 


t Thomson-CSF 




SFC2209 


Thomson-CSF 




SFC2309 


Thomson-CSF 


250 


LM342-5 


National 


(3299) 


500 


mA78M05C 


Fairchild 






mA78M05M 


t Fairchild 






TDD 1605 


ITT 






MC7705C 


Motorola 






MC78M05C 


Motorola 






LM341-5 


National 


(3300) 




LM78M05 


National 






mPC78M05 


NEC-Electron 




L194-5 


SGS 






L2605 


SGS 






SG 140-051 


t Silicone 






SG340-05T 


Silicon G 






SG7805ACT 


Silicon G 






SG7805AT 


t Silicon G 






fiA78M05C 


Tl 






MA78M05M 


tTl 




850 


L129 


SGS 




1000 


mA109M 


t Fairchild 






mA209M 


Fairchild 






mA309C 


Fairchild 






LM109K 


t Motorola 


(3294) 




Lr.1209K 


Motorola 


(3294) 




LM309K 


Motorola 


(3294) 




LH109K 


t National 


(3299) 






National 


(3299) 




LM309K 


National 


(3299) 




MPC7805 


NEC-Electron 




L7805 ■ 


tSGS 






L7805G 


SGS 






SG109K 


t Silicon G 






SG209K 


Silicon G 






SG309K 


Silicon G 






SG7805ACP 


Silicon G 






SG7805AP 


t Silicon G 





(Continued) 



30 



60 



1000 






(Cont'd) 




SG7805CP 


t Silicon G 






SG7805P 


Silicon G 






SFC2109M 


Thomson-CSF 




TA78005 


Toshiba 




1200 


bloobIM 


Sanken 




1500 


^A7805C 


Fairchild 






mA7805M 


t Fairchild 






LAS1505 


Lambda 






LAS15A05 


Lambda 






LM140-5 


t Motorola 


(3294) 




LM340-5 


Motorola 


(3294) 




MC7805 


t Motorola 






MC7805A 


t Motorola 






MC7805AC 


Motorola 






MC7805C 


Motorola 






LM140-5 


t National 


(3299) 




LM140A-5 


t National 


(3299) 




LM2931-5 


National 


(3299) 




LM340-5 


National 


(3299) 




LM340A-5 


National 


(3299) 




LM7805 


National 






SG140-05K 


Silicon G 






SG140-05R 


Silicon G 






pfOyfn net/ 


Silicon G 






bG34U-00n 


Silicon G 






PP70nC A Ol/ 


Silicon G 






SG7805ACR 


Silicon G 








t Silicon G 








Silicon G 






SG7805CR 


Silicon G 






SG7805K 


t Silicon G 






LM340-5 


Tl 






TL780-05C 


Tl 


(3433) 




MA l/OUDr 


Hitachi 






LAolDUj 


Lambda 








Sanken 






bloODiiM 


Sanken 






L78S05 


tSGS 






L/obUbC 


SGS 




3000 


SH123 


t Fairchild 






SH223 


Fairchild 






SH323 


Fairchild 






LAS 1405 


Lambda 






LM123 


. Motorola 


(3294) 




LM223 


Motorola 


(3294) 




LM323 


Motorola 


(3294) 




MC78T05 


t Motorola 






MC78T05A 


t Motorola 






MC78T05AC 


Motorola 






MC78T05C 


Motorola 






LM123 


t National 


(3299) 




LM223 


National 


(3299) 




LliU^O 


National 


(3299) 




OloJJniVI 


Sanken 






SG123 


t Silicon G 






SG 153-05 


t Silicon G 






SG223 


Silicon G 






SG253-05 


Silicon G 






SG323 


Silicon G 






OoOOO-UD 


Silicon G 




5000 


MA78H05 


Fairchild 






mA78H05A 


Fairchild 






LAS1905 


Lambda 






42050-055 


Micropac 




8000 


LAS3905 


Lambda 






LAS3905K 


Lambda 




10000 


MA78P05 


Fairchild 






42050-510 


Micropac 




20000 


52055-520 


Micropac 





t Military Temperature Range (-55° to 125°C) 

2952 



* Typical Value 

Bold facs indicatas additional data Is provided on ths page notad. 
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PIASTER SELECTSO^J GU5DE 



Li^JEAR-Voltage Regulators (Cont'd) 



Output 
Voltage, V 



Output 
Current, tr.k 



Line 



Output 




Output 








Voltage, V 




Current, mA 


DeviCE 


Source 




Ll.ne 


8 










(Cont'd) 








150 


LM2930-8 


Tl 










200 


LM2330-8 


listicnal 


(3299) 










/ OIVIUOO 


Fairchild 




70 








fityl OlVIUUIVt 


t Fairchild 












TDD1608 


ITT 












MC78M08C 


Motorola 












,iPC78M08 


NEC-Electron 










SG140-08T 


t Silicon G 








/ 




SG340-08T 


Silicon G 












SG7808ACT 


Silicon G 












SG7808AT 


t Silicon G 












SG7808CT 


Silicon G . 












SG7808T 


t Silicon G 




80 








MA78M08C 


Tl 












MA78M08M 


t Tl 










lOUU 


flf\i ouoo 


Fairchild 












AiH/ oUOIvl 


t Fairchild 












nM 1 / OUO 


Hitachi 












LMo luUO 


Lambda 












LIJ 1 tU O 


fMatorcia 


(3294) 










LM0*Hl'O 


Motorola 


(3294) 










■•1u/ OUO 


fMotsrala 


(3204) 












tr.!ctcrcla 


(32Q4) 


90 








f*p7ono»n 


Motorola 


(32S4) 










iiiu / UUOw 


Motorola 


(3294) 












Silicon G 












SG140-C8R 


Silicon G 












SG340-08K 


Silicon G 












SG340-08R 


Silicon G 












SG7808ACK 


Silicon G 












SG7808ACR 


Silicon G 












SG7808AK 


t Silicon G 












SG7808CK 


Silicon G 




100 








SG7808CR 


Silicon G 












SG7808K 


t Silicon G 












LiVlOHU 


Tl 












^n/ OUuO 


Tl 










2000 


LAS1608 


Lambda 










3000 


MC78T08 


Motorola 












MC78T03C 


Motorola 












SG 153-03 


t Silicon G 














Silicon G 












SG353-08 


Silicon G 




1 10 






5000 




Fairchild 










10000 


MPC7808 


NEC-Electron 










ou /oUaAUr 


Silicon G 












CPTonQAD 


t Silicone 












ou/oUoOr 


Silicon G 












SG7808P 


t Silicon G 










20000 


42055-820 


Micropac 






8.2 




100 


MA78L82C 


Fairchild 






8.5 




500 


L2685 


SGS 










1000 


mA7885 


Fairchild 




120 








mA7885C 


Tl 






9 




100 


/ZA78L09C 


Fairchild 












mA78L09AC 


Tl 












mA78L09C 


Tl 












TA78L009 


Toshiba 












TA7RI nnoA 


Toshiba 










1500 


L7809 


SGS 












L78S09 


tSGS 












SL78S09C 


SGS 










20000 


42055-920 


Micropac 




130 


10 




100 


/iA78L10AC 


Tl 












A<A78L10C 


Tl 












T.A78L010 


Toshiba 












TA78L010A 


Toshiba 














(Continued) 





Fixed, Positive 



100 



500 



1000 



1500 



2000 



3000 



10000 



20000 



6.2 



100 



100 



10000 



20000 



7.5 



100 



1000 



100 



(Cont'd) 



TA78L006 
TA78L006A 



Toshiba 
Toshiba 



A,A78M06C 

mA78M05M 

TDD1606 

MC78M06C 

SG140-05T 

SG340-06T 

SG7806ACT 

SG7806AT 

SG7806CT 

SG7806T 

mA78M06C 

mA78M06M 



Fairchild 
t Fairchild 
ITT 

Motorola 
t Silicon G 

Silicon G 

Silicon G 
t Silicon G 

Silicon G 
t Silicori G 

Tl 
tTI 



SG7805ACP 
SG7806AP 
SG7806CP 
SG7806P 



Silicon G 
t Silicone 

Silicon G 
t Silicone 



LAS1506 
LM 140-6 
LM340-6 

MC7806 

MC7805A 

MC7806AC 

MC7806C 

SG140-06K 

SG140-06R 

SG340-06K 

SG340-06R 

SG7806ACK 

SG7806ACR 

SG7806AK 

SG7806CK 

SG7806CR 

SG7806K 

LM340-6 

mA7806C 



Fairchild 
Lambda 

t Motorola 
Motorola 

t Motorola 

t Motorola 
Motorola 
Motorola 
Silicon G 
Silicon G 
Silicon G 
Silicon G 
Silicon G 
Silicon G 

t Silicon G 
Silicon G 
Silicon G 

t Silicon G 
Tl 
Tl 



HA17806P 
CJSE017 
CJSE019 
CJSE021 



Hitachi 
Solitron 
Solitron 
Solitron 



LAS 1406 
MC78T06 
MC78T06C 



Lambda 
t Motorola 
Motorola 



42050-610 Micropac 



52055-620 Micropac 



mA78L62C 

mA78L06AC 

uA78L06C 



Fairchild 

Tl 

Tl 



TA78L007 
TA78L007A 



Toshiba 
Toshiba 



42050-710 Micropac 



42055-720 Micropac 



TA78L075 
TA78L075A 



Toshiba 
Toshiba 



L7875 
L7875C 
L78C75C 
L78S75 



tSGS 
SGS 
SGS 

tSGS 



MC78L08AC 

MC78L08C 

mPC78L08 

mA78L08AC 

^A78L08C 

TA78L008 

TA78L008A 



(3294) 
(3294) 



Motorola 

Motorola 

NEC-Electron 

Tl 

Tl 

Toshiba 
Toshiba 

(Continued) 



20 



40 



50 



i 

tf 



CD 
ID 

'3 

CD 

c 
o 

o 

Q) 
CD 
CD 

0) 
"go 

CC 



t Military Temperature Range (-55° to 125°C) 
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* Typical Value 

Bold faca iniiicates adiiillonal data Is providad on the pags notsd. 
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IC MASTER 



LINEAR-Voltage Regulators (Cont'd) 



Output 


Output 








Voltage, V 


Current, mA 


Device 


Source 




Line 


12 


1500 






(Cont'd) 
































L7812 


t SGS 










L7812C 


SGS 




70 








4* ^ilirnn (X 










OU IHU* i^n 


4- Cilirnn 

1 Oilll/UII u 










SG340-12K 


Silicon G 










SG340-12P 


silicon G 










SG340-12R 


Silicon G 










SG7812ACK 


Silicon G 










SG7812ACP 


Silicon G 










SG7812AK 


t Silicon G 










SG7812CK 


Silicon G 










SG7812GP 


Silicon G 




80 






SG7812K 


t Silicon G 










LM340-12 


Tl 










TL780-12C 


Tl 


(3433) 








MA7812C 


Tl 








2000 


HA17812P 


Hitachi 










LAS1612 


Lambda 










STK531 


Sanyo 










L7812 


tSGS 










L7812G 


SGS 










L78S12C 


SGS 




90 




3000 


LAS1412 


Lambda 










MC78T12 


t Motorola 










MC78T12A 


t Motorola 










MC78T12AG 


Motorola 










MG78T12G 


Motorola 










SG153-12 


t Silicon G 










SG253-12 


Silicon G 










SG353-12 


Silicon G 








5000 


MA78H12 


Fairctiild 










LAS1912 


Lambda 




100 




8000 


42050-128 


Micropac 








16000 


42055-1216 


Micropac 






13.2 


' 100 


TA78L132 


Toshiba 










TA78L132A 


Toshiba 








1500 


LAS15CB 


Lambda 






13.8 


2000 


LAS16CB 


Lambda 






14 


2000 


LAS16CB 


Lambda 








8000 


42050-148 


Micropac 








16000 


42055-1416 


Micropac 






15 


100 


MA78L15C 


Fairchild 




110 






MC78L15AC 


Motorola 










MC78L15C 


Motorola 










LM140LA-1StNitlonal 


(3299) 








LM340LA-15 


National 


(3299) 








LM78L15A 


National 










LM78L15C 


National 










MPC78L15 


NEC-Electron 








J.A78L15AC 


Tl 










MA78L15G 


Tl 










TA78L015 


Toshiba 




120 






TA78L015A 


Toshiba 








250 


LM342-15 


National 


(3299) 






dUU 


nA78M15G 


Fairchild 










*»A78M15M 


t Fairchild 










TD01615 


ITT 










MC78M15G 


Motorola 










LM34M5 


National 


(3300) 








LM78M15 


National 










AiPG78M15 


NEC-Electron 








L194-15 


SGS 




130 






SG140-15T 


t Silicon G 










SG7815ACT 


Silicon G 










SG7815AT 


t Silicon G 










SG7815GT 


Silicon G 












(Continued) 





Output 
Voltage, V 



Output 
Current, mA 



Fixed, Positive 



200 



500 



1500 



2000 



9000 



20000 



100 



250 



500 



720 
1000 



CD 

■4— ' 

(0 

cd 



1500 



(Cont'd) 



LH0075 



(Cont'd) 

t National . 

(3303.3343) 



TDD1610 

L2610 

jiA78M10C 



ITT 
SGS 
Tl 



LAS1510 
LM340-10 
MA7810C 



Lambda 

Tl 

Tl 



L78S10 
L78S10C 



tSGS 
SGS 



42050-109 Micropac 



42055-1020 Micropac 



MA78L12C 

MC78L12AC 

MC78L12C 

LM140LA-12 

LM340LA-12 

LM78L12A 

LM78L12C 

MPC78L12 

mA78L12AC 

;iA78L12C 

TA78L012 

TA78L01^A 



Fairchild 
t Motorola 

Motorola 
t National 

National 

National 

National 

NEC-Electron 

Tl 

Tl 

Toshiba 
Toshiba 



(3299) 
(3299) 



LM342-12 National (3299) 



mA78M12C 

MA78M12M 

TDD1612 

MC78M12C 

LM34M2 

LM78M12 

mPC78M12 

L194-12 

SG140-12T 

SG340-12T 

SG7812ACT 

SG7812AT 

SG7812CT 

SG7812T 

MA78M12C 

mA78M12M 



Fairchild 
t Fairchild 
ITT 

Motorola 
National 

National 

NEC-Electron 

SGS 
t Silicon G 

Silicon G 

Silicon G 
t Silicon G 

Silicon G 
t Silicon G 

Tl 

11! 



(3300) 



L130 



SGS 



mPC7812 

SI3120E 

SI3120T 

STK521 

STK541 

SG7812ACR 

SG7812AR 

SG7812CR 

SG7812R 

TA78012 



NEC-Electron 

Sanken 

Sanken 

Sanyo 

Sanyo 

Silicon G 
t Silicon G 

Silicon G 
t Silicon G 

Toshiba 



MA7812C 

MA7812M 

LAS1512 

LAS15A12 

LM140-12 

LM340-12 

MC7812 

MC7812A 

MC7812AC 

MC7812C 

LM140-12 

LM140A-12 

LM340-12 

LM340A-12 

LM7812 



Fairchild 
t Fairchild 

Lambda 

Lambda 
t Motorola (3294) 

Motorola (3294) 
t Motorola (3294) 
t Motorola (3294) 

Motorola (3294) 

Motorola (3294) 
t National 
t National 

Nalldnal 

National 

National 

(Continued) 



(3299) 
(3299) 
(3299) 
(3299) 



20 



30 



40 



60 



t Military Temperature Range ( - 55° to 125°C) 

2954 



* Typical Value 

Bold face Indicates additional data is provided on the page noted. 
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[VIASTER SEP-ECTSO^J GUIDE 



LIWEAR-VolJage Regulators (Cont'd) 



Output Output 
Voltage, V Current, mA 



Output 
Voltage, V 



Outpjt 
Current. mA 



Source 



Fixed, Positive 



500 



600 



1000 



1500 



2000 



3000 



5000 



8000 



16000 



8000 
12000 



100 



500 



(Cont'd) 



SG7815T t Silicon G 
mA78M15C TI 
M78M15M fTI 



L131 



SGS 



SI3150E 

SI3150T 

L7815 

L7815C 

SG7815ACR 

SG7815AR 

SG7815CR 

SG7815R 

TA78015 



Sanken 
Sanken 
tSGS 
SGS 

Silicon G 
t Silicon G 

Silicon G 
t Silicon G 

Toshiba 



MA7815C 

MA7815M 

LAS1515 

LAS15A15 

Lr,!140-15 

Ln340-15 

nC7815 

fiiC7815A 

MC7815AC 

F.!C7815C 

LM140-15 

LM140A-15 

Lr.1340-15 

Lr,1340A-15 

LM7815 

SI3150G 

SI3150M 

SG140-15K 

SG140-15R 

SG7815ACK 

SG7815ACP 

S67815AK 

SG7815CK 

SG7815CP 

SG7815K 

LM340-15 

TL780-15C 

„A7815C 



Faircliild 
t Fairchild 
Lambda 
Lambda 
t Mctorcia 
Motorola 
t Motorola 
t Motorola 
l^otorola 
Motorola 
tlialional 
tiiational 
Katicnal 
[Jationai 
National 
Sanken 
Sanken 
t Silicon G 
I Silicon G 
Silicon G 
Silicon G 
t Silicon G 
Silicon G 
Silicon G 
t Silicon G 
Ti 
TI 
TI 



HA17815P 

LAS1615 

L78S15 

L78S15G 

CJSE001 

CJSE003 

CJSE005 



Hitaclii 
Lambda 
tSGS 
SGS 
Solitron 
Solitron 
Solitron 



LAS1415 

MC78T15 

MC78T15A 

MC78T15AC 

MC78T15C 

SG153-15 

SG253-15 

SG353-15 



Lambda 
t Motorola 
t Motorola 
Motorola 
Motorola 
t Silicon G 
Silicon G 
Silicon G 



LAS1915 



Lambda 



42050-158 Micropac 



42055-1516 Micropac 



42050-168 
42055-1612 



(Cont'd) 



Micropac 
Micropac 



MC78L18AC Motorola 

MC78L18C Motorola 

TA78L018 Toshiba 

TA78L018A Toshiba 



TDD1618 



ITT 



(3294) 
(3294) 
(3294) 
(3234) 
(3294) 
(3294) 
(3299) 
(3299) 
(3299) 
(3299) 



(3433) 



(Continued) 



1000 



1500 



2000 



40 



3000 



12000 



100 
500 



1000 



MC76M18C 

^iPC78M18 

SG140-18T 

SG340-18T 

SG7818ACT 

SG7818AT 

SG7818CT 

SG7818T 



(Cont'd) 

Motorola 
rJEG-Electron 
Silicon G 
Silicon G 
Silicon G 
Silicon G 
Silicon G 
Silicon G 



nPC7818 
STK522 
STK542 
L7818 t 
L7818C 

SG7817AP t 
SG7818ACP t 
SG7818AP 
SG7818P 



NEC-Electron 

Sanyo 

Sanyo 

SGS 

SGS 

Silicon G 
Silicon G 
Silicon G 
Silicon G 



mA7818C 

AiA7818M 

HA17818P 

LAS1518 

LM140-18 

Lr.1340-18 

HC78ia 

r,1C7018A 

MC7818AC 

P.IC78ieC 

SG140-18K 

SG140-18R 

SG340-18K 

SG340-18R 

SG7818ACK 

SG7818ACP 

SG7818AK 

SG7818CK 

SG7816CP 

SG7813K 

LM340-18 

MA7818C 



Fairchild 
t Fairchild 
Hitachi 
Lambda 
fFvlolcrcia 
r,':tcrc!a 
t noicrcia 
tF.'Gtorala 
Motorola 
Motorola 
Silicone 
Silicon G 
Silicon G 
Silicon G 
Silicon G 
Silicon G 
t Silicon G 
Silicon G 
Silicon G 
t Silicon G 
TI 
TI 



MC78T18 

MC78T18C 

STK532 

L78S18 

L78S18C 



t Motorola 
Motorola 
Sanyo 

tSGS 
SGS 



SG153-18 
SG253-18 
SG353-18 



t Silicon G 
Silicon G 
Silicon G 



42050-188 Micropac 



42055-1812 
42055-1812 



Micropac 
Toshiba 



TA78L020 
TA78L020A 



Toshiba 
Toshiba 



MC78M20C 

SG140-20T 

SG340-20T 

SG7820ACT 

SG7820AT 

SG7820CT 

SG7820T 

MA78M20C 

MA78M20M 



Motorcia 
t Silicon G 

Silicon G 

Silicon G 
t Silicon G 

Silicon G 
t Silicon G 

TI 

tTI 



LAS1520 

5G140-20K 

SG140-20R 

SG240-20K 

SG340-20P 

SG340-20R 

SG7820K 

SG7820R 



Lambda 
t Silicon G 
t Silicon G 
Silicon G 
Silicon G 
Silicon G 
t Silicon G 
t Silicon G 



(3234) 
(3294) 
(3294) 
(3294) 
(3294) 
(3294) 



(Continued) 



GO 



100 



110 



120 



130 



t Military Temperature Range ( - 55° to 125''C) 

® IC MASTER 1983 



* Typical Value 

Bold faca Indicatss additional data Is provided on the paga nctad. 



2955 



IC MASTER 



LINEAR-Voltage Regulators (Cont'd) 



Output 
Voltage, V 



Output 
Current, mA 



Output 
Voltage, V 



Output 
Current, mA 



Fixed, Positive 



20 



2000 



8000 



22 



500 
1500 



4000 



10000 



100 



300 



500 



1000 



1500 



CD 

■4— • 

CO 

CC 



2000 



(Cont'd) 



(Cont'd) 



CJSE009 
CJSE011 
CJSE013 



Solitron 
Solitron 
Solitron 



42050-208 
42055-2010 



Micropac 
Micropac 



KA78M22C 
>iA7822C 



42050-224 Micropac 



42055-2210 Micropac 



MC78L24AC 
MC78L24C 
TA78L024 
TA78L024A 



Motorola 
Motorola 
Toshiba 
Toshiba 



STK507 



Sanyo 



j:A78M24C 

JIA78M24M 

TDD1624 

MC78M24C 

f:PC78M24 

SG140-24T 

SG340-24T 

SG7824ACT 

SG7824AT 

SG7824CT 

SG7824T 

,iA78M24C 

mA78M24M 



Fairchlld 
t Fairchild 
ITT 

Motorola 

NEC-Electron 
t Silicon G 

Silicon G 

Silicon G 
t Silicon G 

Silicon G 
t Silicon G 

Tl 
tTI 



mPC7824 

SI3240E 

SI3240T 

STK523 

L7824 

L7824C 

SG7824ACP 

SG7824AP 

SG7824CP 

SG7824P 



NEC-Electron 
Sanken 
Sanken 
Sanyo 
tSGS 
SGS 

Silicon G 
t Silicon G 

Silicon G 
t Silicon G 



nA7824C 

J.A7824M 

LAS 1524 

LM140-24 

LM340-Z4 

MC7824 

MC7824A 

MC7824AC 

MC7824C 

SI3240G 

SI3240T 

SG140-24K 

SG140-24R 

SG340-24K 

SG340-24P 

SG340-24R 

SG7824ACK 

SG7824ACR 

SG7824AK 

SG7824CK 

SG7824CR 

SG7824K 

LM340-24 

mA7824C 



Fairchild 
t Fairchild 
Lambda 
t Motorola 
Motorola 
t Motorola 
t Motorola 
Motorola 
Motorola 
Sanken 
Sanken 



(3294) 
(3294) 



Sil 
Sil 
Sili 
Sill 
Sil 
Sil 
Sili 

tSili 
Sil 
Sil 

tSili 
Tl 
Tl 



con G 
con G 

icon G 
icon G 
icon G 
con G 
icon G 
icon G 
icon G 
con G 
con G 



HA17824P 

MC78T24 

MC78T24C 

STK533 

L78S24 

L78S24C 



Hitachi 
t Motorola 

Motorola 

Sanyo 
tSGS 

SGS 

(Continued) 



4000 



10000 



4000 
8000 



1500 
4000 
8000 



30 
31 
32 
33 
34 
35 
190 



4000 



Shunt 



4000 



Shunt 



4000 



Shunt 



Fixed, Negative 



1000 
1500 



20 



2000 



100 



100 



30 



250 



500 



40 



1000 



1500 



60 



3000 



(Cont'd) 



42050-244 Micropac 



42055-2410 Micropac 



42050-264 
42055-2608 



Micropac 
Micropac 



LAS1528 
42050-284 



Lambda 
Micropac 



42055-2808 Micropac 



42050-304 Micropac 



TAA550 



National 



42050-324 Micropac 



TAA550 



National 



42050-344 Micropac 



TAA550 



National 



DI900 
DI905 



Dionics 
Dionics 



MC7902C 
LAS1802 



Motorola 
Lambda 



*iA79E02 
jtA79E02C 



t Fairchild 
Fairchild 



MC79L03AC 
MC79L03C 



Motorola 
Motorola 



MC79L05AC 

MC79L05C 

LM320L05 

LM79L05 

LM79L05A 

MC79L05AC 



Motorola 
Motorola 
National 
National 
National 
Tl 



LM320ML05 National 



^A79M05C 

A.A79M05M 

LM120H5 

LM320H5 

LM320MP5 

LM79M05 

SG120-05T 

SG220-05T 

SG320-05T 

fjA79M05C 

,iA79M05M 



Fairchild 
t Fairchild 
t National 
National 
National 
National 
t Silicon G 
Silicon G 
Silicon G 
Tl 
tTI 



MPC7905 
SG120-05P 
SG220-05P 
SG320-05P 



NEC-Electron 
t Silicon G 
Silicon G 
Silicon G 



;jA7905C 

AiA7905M 

LAS1805 

LAS18A05 

MC7g05C 

LM120K5 

LM320K5 

LM320T5 

LM7905 

SG120-05K 

SG220-05K 

SG220-05R 

SG320-05K 

SG320-05R 

SG7905 

SG7905A 

SG7905C 

JJA7905C 



Fairchild 
t Fairchild 
Lambda 
Lambda 
Motorola 
t National 
National 
National 
National 
t Silicon G 
Silicon G 
Silicon G 
Silicon G 
Silicon G 
t Silicon G 
t Silicon G 
Silicon G 
Tl 



(3294) 



MC79052C 

LM145K5 

LM345K5 



Motorola 
t National 
National 

(Continued) 



t Military Temperature Range (-55° to 125°C) 

2956 



Bold 



* Typical Value 
(aca Indicates additional data Is provided on the page noted. 



IC MASTER 1983 



[V3ASTER SELECTSOi^^ GUSOE 



LIMEAR-VoJtago Rcgulatora (Cont'd) 



Output Output 
Voltage, V Current, mA 



Output 
Voltage, V 



Output 
Current, niA 



Fixed, rJcgaiivc 


(Cont'd) 


5 

5000 


(Cont'd) 

42051-055 Micropac 


5.2 500 


SG 120-5 t Silicone 
SG220-5 Silicon G 
SG320-5 Silicon G 


1000 


SG 120-5 t Silicon G 
SG220-5 Silicon G 
SG320-5 Silicon G 


1500 


LAS18052 Lambda 
MC7905 Motorola 
SG120-5 Silicon G 
SG220-5 Silicon G 
SG220-5 Silicon G 
SG320-5 Silicon G 
SG320-5 Silicon G 
SG7905 t Silicon G 
SG7905 t Silicon G 
SG7905 Silicon G 
SG7905 Silicon G 
mA7952C Tl 


3000 


LM145K5 tf^ational 
LM345K5 National 


6 500 


MA79M06C Tl 
mA79M06M tTI 


1500 


LAS1808 Lambda 
f,1C7£J06C Ustmh (3294) 
mA7906C Tl 


2000 


CJSE018 Solitron 
CJSE020 Solitrcn 


5000 


42051-065 Micropac 


7 5000 


42051-075 Micropac 


8 500 


m79M08C Fairchild 
nMmU t Fairchild 
SG120-08T t Silicon G 
SG320-08T Silicon 6 
mA79M08C Tl 
A/A79M08M tTI 


1000 


//A7908C Fairchild 
LAS1808 Lambda 
UC730SC notcrcla (3234) 
MPC7903 NEC-Electron 
SG120-08K t Silicon G 
SG120-08R t Silicon G 

SG320-08P Silicon G 
SG320-08R Silicon G 
SG7908 t Silicon G 
SG7908A t Silicon G 
SG7908AC Silicon G 
SG7908C Silicon G 
f;A7G08C Tl 


5000 


42Q51-085 Micropac 


9 1500 


42051-095 Micropac 


10 500 


/iA79M10C Tl 
/.A79M10M tTI 


lOUU 


LMO lO lU LdFMUUd 


5000 


42051-105 Micropac 


12 100 


MC79L12AC Motorola 
MC79L12C Motorola 
LM320L12 National 
LM79L12 National 
LM79L12A National 
MC79L12AC Tl 


200 


LM120H12 tf^ational 
LM320H12 National 
SG120-12T t Silicon G 

(Continued) 



200 



500 



1000 



1500 



4000 



4000 



100 



200 



250 
500 



50 



1000 



1500 



(Cont'd) 



SG220-12T 
SG320-12T 



Silicon G 
Silicon G 



KA79M12C 

MA79M12M 

LM320MP12 

LM79M12 

mA79M12C 

mA79M12M 



Fairchild 
t Fairchild 

National 

National 

Tl 
tTI 



LM120K12 

LM320K12 

LM320T12 

fiPC7912 

SG120-12P 

SG220-12P 

SG320-12P 



t National 

National 

National 

NEC-Electron 
t Silicon G 

Silicon G 

Silicon G 



80 



nA7912C 

MA7912M 

LAS1812 

LAS18A12 

UC7912AC 

f.lC7912C 

LM7912 

SG120-12K 

SG220-12K 

SG220-12R 

SG320-12K 

SG320-12R 

SG7912 

SG7912A 

SG7912AC 

SG7912C 

MA7912C 



Fairchild 
t Fairchild 
Lambda 
Lambda 
r.latorcla 
f.tatcrcia 
National 
t Silicone 
Silicon G 
Silicon G 
Siiicon G 
Silicon G 
t Silicon G 
t Silicon G 
Silicon G 
Silicone 
Tl 



(32S4) 
(3294) 



90 



42051-124 Micropac 



42051-144 Micropac 



fit,' 
'I'l 

c5. 



MC79L15AC 

MC79L15C 

LM320L15 

LM79L15 

LM79L15A 

MC79L15AC 



.Motorola 
Motorola 
National 
National 
National 
Tl 



100 



LM120H15 
LM320H15 
SQ120-15T 
SG220-15T 
SG320-15T 



t National 
National 

t Silicon G 
Silicon G 
Silicon G 



110 



LM320ML15 National 



MA79M15C 

mA79M15M 

LM320MP15 

LM79M15 

MA79M15C 

MA79M15M 



Fairchild 
t Fai|;chlld 

National 

National 

Tl 
tTI 



MC79L15A 
LM120K15 
LM320K15 
LM320T15 
mPC7915. 
SG120-15R 
SG220-15R 
SG320-15R 



Motorola 
t National 

National 

National 

NEC-Elactron 
t Silicon G 

Silicon G 

Silicon G 



Q) 

;a 

"u 

CD 

c 
o 

o 


(D 

(D 
-*— ' 
W 
03 



120 



mA7915C 

hA7915M 

LAS1815 

LAS18A15 

MR7915AC 

F.'iC7915C 

LM7915 

SG120-15K 

SG220-15K 



Fairchild 
t Fairchild 

Lambda 
■ Lambda 

rvlclorcia 

National 
t Silicon G 
Siiicon G 



(3Z04) 
(3294) 



130 



(Continued) 



t Military Temperature Range (- 55° to 125°C) 

®IC [RASTER 1S03 



* Typical Value 

Bcid im iniiicsiss adiliiisRsI data Is prGvidad tiis pass nsted. 



2957 



IC MASTER 



LINEAR-Voltage Regulators (Cont'd) 



Output 
Voltage, V 



Output 
Current 



Output 
Voltage, V 



Output 
Current 



Fixed, Negative 



1500 



0) 

■u 
"3 

O 

c 
o 

c5 
a; 

Q) 

CD 
•4— ' 

<n 

CO 





SG220-15P Silicone 
SG320-15K Silicon G 
SG320-15P Silicone 
SG7915 t Silicon G 
SG7915A t Silicon G 
SG7915AC Silicon G 
SG7915C Silicon G 
mA7915 tTI 
MA7915C Tl 


2000 


42051-154 Micropac 
CJSE002 Solitron 
CJSE004 Solitron 
CJSE006 Solitron 


16 4000 


42051-164 Micropac 


18 100 
500 


MG79L18C Motorola 
SG120-18T t Silicon G 
SG320-18T Silicon G 


1000 


mPC7918 NEC-Electron 


1500 


LAS 18 18 Lambda 
MCTQISC Motorola (3294) 

MC79L18AC Motorola 
SG120-18K t Silicon G 
SG120-18R t Silicon G 
SG320-18K Silicon G 
SG320-18P Silicon G 
SG320-18R Silicon G 
SG7918 t Silicon G 
SG7918A t Silicon G 
SG7918AC Silicon G 
SG7918C Silicon G 
mA7918C Tl 


4000 


42051-184 Micropac 


20 500 


SG120-20T t Silicon G 
mA79M20C Tl 
mA79M20M tTI 


1500 


LAS1820 Lambda 
SG120-20K t Silicone 
SG120-20R t Silicon G 
SG7920 t Silicon G 
SG7920A t Silicon G 
SG7920AC Silicon G 
SG7920C Silicon G 


2000 


CJSE010 bolitron 
CJSE012 Solitron 
CJSE014 Solitron 


3000 


42051-204 Micropac 


22 3000 


42051-223 Micropac 


24 100 


MC79L24AG Motorola 
MC79L24C Motorola 


500 


MA79M24C Tl 
M79M24M tTI 


1000 


MPC7924 NEC-Electron 


1500 


LAS1824 Lambda 
MC7924C Motorola (3294) 

;iA7924C Tl 


3000 


42051-243 Micropac 


26 3000 


42051-263 Micropac 


28 1500 
3000 


LAS1828 Lambda 
42051-283 Micropac 


30 3000 


42051-303 Micropac 


31 Shunt 


TAA550 National 


32 3000 


42051-323 Micropac 


33 Shunt 


TAA550 National 


35 Shunt 


TAA550 National 



(Cont'd) 



(Cont'd) 



3000 



Fixed, Dual 



5000 



±12 



100 



±15 



100 



200 



42051-363 Micropac 



42051 



Micropac 



LM126 
LM326 



t National 
National 



MC1468 
MC1568 

SG1468 

SG1568 

SG4501 

XR1468 

XR1568 

XR4195 

LM125 

LM325 

RC4195 

RM4195 

TA7179 



Motorola 
t Motorola 

Silicon G 
t Silicon G 

Silicon G 

Exar 
t Exar 

Exar 
t National 

National 

Raytheon 
t Raytheon 

Toshiba 



(3296) 
(3296) 



SG1501A 
SG2501A 
SG3501A 



t Silicon G 
Silicon G 
Silicon G 



40 



t Military Temperature Range ( - 55° to 125°C) 

2958 



* Typical Value 

Bold face Indicatas additional data Is provldad on tho page noted. 



IC MASTER 1983 



MASTER SELECT30N GUIDE 



LIMEAR-Voltage Regulators 



Output Voltage 
Hi 



Output 
Current, mA 



Output 



Hi 


Low 


Current, mA 


Device 


Source 




Line 


33 


1.2 


3000 


LLM350 


Lambda 










5000 


LLM338 


Lambda 








1 7 
1./ 


100 




t RCA 




GO 




2.5 


100 


mA431 


Fairchild 












TL431C 


Tl 












TL431M 


tTI 






37 


1.2 


100 


LM1 17L 


f Motoroh 


(3295) 










LMZ1 7L 


Motorols 


(3295) 










LM317L 


Motorola 


(3295) 










LFilSI 7L 


fi2lional 










500 


SG1 17 


t Silicon G 












SG217 


Silicon G 












SG317 


Silicon G 




70 








TL117L 


tTI 










1500 


mA117 


t Fairchild 












mA217 


Fairchild 












mA317 


Fairchild 












LLM317 


Lambda 












MCELM117 


Micro Eng 












MCELM217 


Micro Eng 












MCELU317 


Micro Eng 












LM117 


1 Motorola 


(3205) 










LW217 


nclcrola 


(3295) 


80 








Lr.1317 


Hotorola 


(3295) 










LM117 


fliatlonal 


(3299) 










LM217 


tiatlcnal 


(3209) 










LM317 


liatlcnal 


(3299) 










SG117 


t Silicon G 












SG217 


Silicon G 












SG317 


Silicon G 












LM217 


Tl 












LM317 


Tl 








2 


150 


mA723C 


Fairchild 




90 








mA723M 


t Fairchild 












nkm 


Intersil 












f,tC1723 


t Motorola 


(3295) 










MC1723C 


Motorola 


(3295) 










LM723 


t National 












LM723C 


National 












RC723 


Raytheon 












RM723 


t Raytheon 












CA723 


tRCA 












CA723C 


RCA 




100 








mA723 


t Signetics 














Signetics 












SG723 


t Silicon G 












SG723C 


Silicon G 












fiA723C 


Tl 












mA723M 


tTI 












SFC2723C 


t Thomson-CSF 










SFC2723EC 


Thomson-CSF 






2.5 


250 


LMIHM 


t Motorola 


(3295) 










LM217M 


Motorola 


(3295) 


110 








LH317f.l 


Motorola 


(3295) 












t Motorola 


(3295) 








600 


IVIC1569 


t Motorola 








5 


25 


mA376C 


Fairchild 












LM376 


National 










50 


SE550 


t Signetics 






38 


2 


100 


SG3532 


Silicon G 










150 


LAS1000 


Lambda 












LAS723 


Lambda 








3 


150 


L123CB 


SGS 




120 








L123CT 


SGS 






40 





150 


LAS3700 


Lambda 








2 


50 


NE550 


Signetics 








4.5 


12 


mA105M 


t Fairchild 












LM205 


Motorola 












LM105 


t National 














(Continued) 





Adjustable, Positive 



Arranged In sequence by Output Voltage-High, Output 
Current, and then Output Voltage-Low. 



Suffixes designating package style differences are 
basically dropped in the Adjustable Voltage Regulator 
Section. Thus identical part numbers may be 
referenced more than once under different 
parameters. Consult manufacturers on availability of 
different grades. 



15 


5 


1500 


SI3580M 


Sanken 




16 


1.3 


40 


ICL7683 


Intersil 






4 


8000 


LAS39U 


Lambda 




20 


1.2 


10000 


LM196 


national 


(3299) 








LM3g6 


flatlonal 


(3299) 




2 


20 


LM300 


Intersil 










SG300 


Silicon G 










SFC2300 


Thomson-CSF 




5 


5000 


mA78H 


Fairchild 




24 


3 


150 


Lr.12931 


Katicoal 


(3299) 




5 


50000 


mA78HG 


Fairchild 




26 


1.8 


12 


CA3085 


t RCA 




27 





200 


LH0075 


t National 










LH0075C 


liaticnsl 












(3303.3343) 


30 


2 


20 


LM100 


t Intersil 










SG100 


t Silicon G 










SG200 


Silicon G 










SFC2100 


t Thomson-CSF 








SFC2200 


Thomson-CSF 




2.6 


3000 


LAS14AU 


, Lambda 






3 


Shunt 


TL430C 


Tl 








1800 


L200 


SGS 






4 


1500 


LAS15U 


Lambda 








2000 


LAS16U 


Lambda 








5000 


LAS19U 


Lambda 






4.5 


12 


mA305C 


Fairchild 










LM305 


Intersil 










LM305 


Motorola 










LM305 


National 










/iPC141 


NEC-Electron 








mPC325 


NEC-Electron 








OtPC305 


NEC-Micro 










SG305 


Silicon G 






5 


500 


mA78MG 


Fairchild 








1000 


mA78G 


Fairchild 








5000 


m78HG 


Fairchild 




32 


1.2 


100 


TL317 


Tl 








3000 


LM150 


t Motorola 


(3295) 








LM250 


Motorola 


(3295) 








LM350 


Motorola 


(3295) 








LM150 


t National 


(3299) 








LM25G 


National 


(3299) 








LM350 


Kalicnal 


(3299) 








SG150 


t Silicon G 










SG150A 


Silicon G 










SG250 


Silicon G 










SG250A 


Silicon G 










SG350 


Silicon G 










SG350A 


Silicon G 








5000 


LM138 


ffiational 


(3299) 








LM233 


tiatlonal 


(3299) 








LM338 


tlalional 


(3299) 




2.5 


200 


MC14G9 


Motorola 


(3295) 






500 


MC1469 


Motorola 






3.3 


200 


TA7089 


Toshiba 





20 



30 



40 



t Military Temperature Range ( - 55° to 125°C) 



IC (V3ASTER 1983 



* Typical Value 

Bold face indicates additional data is provided on ttie page noted. 



2959 



[C MASTER 



LINEAR-Voltage Regulators (Cont'd) 



Output Voltage 
HI 



Output 
Current, mA 



Output Voltage 



Output 



HI Low 


Current, mA 


Device 


Source 




56 8 


1000 


CJCA002 


Solltron 








CJCA008 


Solitron 




57 1.2 


100 


LM337L 


Nttlonal 


(3301) 




1500 


LM137 


t National 








LM237 


National 








LM337 


National 




Adjustable, Dual 




± 15.5 ± 14.5 


100 


l\/IC1468 


Motorola 








l\/IC1568 


t Motorola 




±20 ±8 


100 


i\/IC1468 


Motorola 








MC1568 


t Motorola 








SG1468 


Silicon G 








SG1568 


t Silicon G 




±14.5 


100 


SG1468T 


Silicon G 








SG1568T 


t Silicon G 




±28 ±10 


100 


SGI 502 


t Silicon G 








SG2502 


Silicon G 








SG3502 


Silicon G 








SG4501 


Silicon G 




±42 ±0.01 


100 


XR4194M 


t Exar 






200 


MCE4ig4 


Micro Eng 


(4440) 






RC4194 


Raytheon 








RIVI4194 


t Raytheon 








SG4194 


t Silicone - 








SG4194C 


Silicon G 




Switching Regulators 




Switching Regulator Circuits 














AM6301 


AMD 


(3115) 






722 


Burr-Brown 








724 


Burr-Brown 








XR1524 


tExar 


(3190) 






XR1525A 


tExar 


(3191) 






XR1527A 


tExir 


(3191) 






XR2230 


Exar 








XR2235 


Exar 


(3192) 






XR2524 


Exar (3190.3209) 






XR2525A 


Exar 


(3191) 






XR2527A 


Exar 


(3191) 






XR3524 


Exar 


(3190) 






XR3525A 


Exar 


(3191) 






XR3527A 


Exar 


(3191) 






XR494 


Exar 


(3189) 






XR495 


Exar 


(3190) 






SH1605 


Fairchild 








fiA494 


Fairchild 








mA494IVI 


t Fairchild 








>tA78S40 


Fairchild 








MA78S40IVI 


t Fairchild 








ZN1060 


t Ferranti 








ZN1066E 


Ferranti 








ZN1066J 


t Ferranti 








MB3759 


Fujitsu 








MB3760 


Fujitsu 








LAS3800 


Lambda 








LAS6300 


Lambda 








LAS6301 


Lambda 








MC3380 


Motorola 








MC34060 


Motorola 


(3297) 






MC34Z0 


Motorola 


(3297) 






MC35060 


Motorola 


(3297) 






MC3520 


t Motorola 


(3297) 






SGI 526 


Motorola 


(3297) 






SG2526 


Motorola 


(3297) 






SG3526 


Motorola 


(3297) 






TL494C 


Motorola 


(3297) 






TL494M 


t Motorola 


(3297) 






TL495C 


Motorola 


(3297) 








(Continued) 



Adjustable, Positive 



40 



4.5 



45 



1.7 



100 



100 
150 



56 



1000 



77 

125 
1000 



150 



1.25 



700 



100 



Adjustable, Negative 



1.3 



40 



2.2 



5000 



200 



30 



0.035 



20 



2.2 
2.6 



500 
1000 



1500 



32 



3.8 



250 
500 



3.6 



250 



3.8 



600 



1.2 



500 



1500 



cd 



3.6 



600 



40 



0.015 



(Cont'd) 



LM205 

SG105 

SG205 

SFC2105 

SFC2205 



(Cont'd) 

National 
t Silicon G 

Silicon G 
t Thomson-CSF 

Thomson-CSF 



*iA305AC Fairchild / 

LM305A National 

SG305A. Silicon 6 

SFC2305 Thomson-CSF 



CA3085B t RCA 



SG1532 
SG2532 



t Silicon G 
Silicon G 



LAS 1100 
LAS723B 



Lambda 
Lambda 



CJCA001 
CJCA007 



Solitron 
Solitron 



L146 



SGS 



TL783C 



(3431) 



MC1466 Motorola (3296) 

MC 15666 t Motorola 



ICL7664 



Intersil 



;x79HGA 



Fairchild 



LHG076 t National 

(3303.3343) 
LH0076C National 

(3303.3343) 



LM304 Motorola 

LM304 National 

mPC142 NEC-Electron 

SG304 Silicon G 



mA79MG 
nA79G 



Fairchild 
Fairchild 



LAS18U 



Lambda 



MC1463G Motorola (3295) 

TA7085A Toshiba 



MC1563G Motorola (3295) 



MC1463R Motorola (3295) 



LM137 
LM237 
LM337 



t Motorola 
Motorola 
Motorola 



(3295) 
(3295) 
(3295) 



MCELM137 

MCELM237 

MCELM337 

LM137 

LM237 

LM337 

SG137 

SG237 

SG337 

LM137 

LM237 

LM337 



Micro Eng 
Micro Eng 
Micro Eng 

t National 
National 
National 

t Silicon G 
Silicon G 
Silicon G 

tTI 
Tl 
Tl 



(3301) 
(3301) 
(3301) 



MC1536R t Motorola 



LM104 

LM204 

LM104 

LM204 

SG204 

SG304 

SFC2204 

SGC2104 



t Motorola 

Motorola 
t National 

National 

Silicon G 

Silicon G 

Thomson-CSF 
t Thomson-CSF 



20 



30 



40 



60 



70 



80 



90 



100 



110 



120 



t Military Temperature Range (-55° to 125°C) 

2960 
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* Typical Value 
face Indlcatos additional data Is provided on the page noted. 
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EV3ASTER SELECTIOr^ GUBOE 



LINEAR-Voltage Regulators (Cont'd) 



Output Voltage Output 








Output Voltane 


Output 








Hi Low Current, mA 


Device 


Source 






Hi Low 


Current, mA 


Device 


Source 




Line 


Switching Regulators 


(Cont'd) 




Switching Regulator Circuits 








(Cont'd) 
(3430) 
(3446) 




Switching Regulator Circuits 






(Cont'd) 








TL595C 
PIC600 


Tl 

Unltrciie 


70 




TL495M 


t F,!olorola 


(3297) 








PIC601 


Unitrcde 


(3446) 






mA78540 


Motorola 










PIC602 


Unilroile 


(3446) 






Lin605 


tHational 


(3343) 








PIC610 


UnllrciiB 


(3446) 






LH16G5C 


National 


(3343) 








PIC611 


Ur.itrciia 


(3446) 






LM1524 


t National 










PiC612 


Uiiltrcds 


(3446) 






LM2524 


f»ational 










PIC625 


Unilroda 


(3446) 






LM3524 


National 










PIC626 


Unltro.ie 


(3446) 






SL442 


Plessey 










PIC627 


Uniiroda 


(3446) 






RC4191 


Rayttieon 










PiC635 


Unilroda 


(3446) 






RC4192 


Rayttieon 




10 






PIC636 


Unltroda 


(3446) 


80 




RC4193 


Raytheon 










PIC637 


Unltroda 


(3447) 






RM4191 


t Raytheon 










PICG45 


Unllrcda 


(3446) 






RM4192 


t Raytheon 










PIC646 


Unltroda 


(3446) 






RM4193 


Raytheon 










PIC647 


Unltrodo 


(3446) 






CA1524 


tRCA 


(3358) 








PIC635 


Unltroda 


(3446) 






CAZ524 


RCA 


(3368) 








PIC656 


Unltroda 


(3446) 






CA35Z4 


RCA 


(3368) 








PIC657 


Unilroda 


(3446) 






TDA4600 


Siemens 










PIC660 


Unltroda 


(3446) 






TDA4700A 


Siemens 










PICG61 


Unltroda 


(3446) 






IIE5560 


Sigr.cllcs 


(3402) 


20 






PIC662 


Unltroda 


(3446) 


90 




NE5561 


Signetics 










PIC670 


Unltroda 


(3446) 






SE5560 


fSignetics 


(3402) 








PIC671 


Unltroda 


(3446) 






SE5561 


t Signetics 










PIC672 


Unltroda 


(3446) 






SG1524 


t Signetics 










PIC730 


Unilroda 


(3446) 






SG3524 


Signetics 










PIC740 


Unltroda 


(3446) 






TDA1060 


Signetics 










PIC800 


Unitrcda 


(3446) 






TDA2581 


Signetics 










PIC801 


Unltroda 


(3446) 






TDA2640 


Signetics 










PICQ10 


Unilroda 


(3446) 






SG1524 


t Silicon G 










PIC811 


Unilroda 


(3446) 






SG1525A 


t Silicon G 




30 






UC1524A 


Unitrcda 


(3444) 


100 




SG1526 


t Silicon G 










UC1527A 


Unltroda 


(3445) 






SG1527A 


t Silicon G 










UC1535 


Unltroda 


(3445) 






SG2524 


Silicon G 










iin 1 o 4 n 
UL la4U 


Unltroda 








SG2525A 


Silicon G 










UC2524A 


Unilroda 


(0444) 






SG2526 


Silicon G 












Unltroda 


(o44j) 






SG2527A 


Silicon G 












Ulilil UUo 


(3445) 






SG3524 


Silicon G 










iir?R4n 


Unltroda 


(d440J 






SG3525A 


Silicon G 










IIPT5?4 


Unltroda 


(0444) 






SG3526 


Silicon G 












IlnltrnfiA 

Ulilll UUtf 


(0444) 






SG3527 


Silicon G 




40 








Ulf III UUo 


(3445) 


1 10 




SG3527A 


Silicon G 












Unilroda 


(0440) 






PV/H25 


Silicanix 


(2820) 








UC493 


Unilroda 


I1AAA\ 
(0444) 






PWM27 


Slllconix 


(2820) 








UC4G4 


Unltroda 


(3444) 






SI1525B 


Siliconix 








UC4Q5 


Unltroda 


I7AAA\ 
(0444) 






SI1527B 


Slllconix 




















SI2525B 


Siliconix 




















SI2527B . 


Siliconix 




















SI3525B 


Siliconix 




















SI3527B 


Siliconix 




















ULN-8126 


Sprague 




50 
















ULN-P160 


Sprague 




















ULN-8161 


Sprague 




















ULS-8126 


t Sprague 




















ULS-8160 


t Sprague 




















SG1524 


tTI 




















SG2524 


Tl 




















SG3524 


Tl 




















SG3525A 


Tl 




















SG3527A 


Tl 




















TL493C 


Tl 




60 
















TL494C 


Tl 




















TL494M 


tTI 




















TL495C 


Tl 




















TL497AC 


Tl , 




















TL497AM 


tTI 




















TL593C 


Tl 


(3428) 


















TL594C 


Tl 


(3429) 


















TL594H 


tTI 


(3429) 




















(Continued) 

















CD 

;o 

O 

c 
o 

o 

Q) 
CD 
CO 


GO 



t Military Temperature Range (-55° to 125°C) 
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LINEAR-Other Devices 



Other Linear Devices 



Absolute Module Value 
9014 
9934 



OEI 
OEI 



(3347) 
(3347) 



AC Amplifier, Quad, Single Supply 
CA3048 



tRCA 



AC Phase Control 



TEA1087 
U111 



Telefunken 
Telefunken 



Active Filter, Voltage Controlled, 4 stage 

SSM2040 SSM 
SSIVI2044 SSM 



Active Filters (See also Linear ■ 
Circuits) ATF76 
UAF11 
UAF11H 
UAF21 
UAF21H 
UAF31 
UAF41 
CH1290 
CH1295 
CH1296 
FLT-U2 
FLT-U2M 
ACF7092C 
ACF7301C 
ACF7302C 
AF100 
AF150 
AF151 
AF160 
AF161 
MF10 
MF4 
MF5 
MF6 



Telecommunications 

Burr-Brown 

Burr-Brown 
t Burr-Brown 

Burr-Brown 
t Burr-Brown 

Burr-Brown 

Burr-Brown 

Cermetek 

Cermetek 

Cermetek 

Datel 

Datel 

Gl 

Gl 

Gl 

t National (3345) 
National (3345) 
National (3345) 
National (3345) 
National 
National 
National 
National 
National 



(3308) 
(3305) 
(3306) 
(3307) 



ADC Subsystem, 5 1/2 Digit, Quad Slope Integrating 

AD7555 AD (3174) 



Alarm Circuit S2561 



AMI 



Alarm Circuit (Single chip detector/alarm system) 
CA3164E RCA 
SCL5284 SSS 
SCL5285 SSS 
SCL5331 SSS 



Ampiifier-SCR firing Circuit 
ULN-2300M 



Sprague 



Analog Memory, Serial-ln, Parallel-Out 

R5351 Reticon 



Analog Memory, Triple (three analog outputs which can be 
stepped up or down) 

S175 Siemens 



Analog Multiplexer, 16-Bit, Parallel-In, Serial Out 
CCD16MUX Micro Tech 



Analog Multiplexer, 16-Bit, Serial-ln, Parallel-Out 
CCD16DMUX Micro Tech 



Analog Shift Register (Bucket Brigade Device) Dual 512 
stage, acts as a variable delay line in the audio frequency 
range) MN3001 Panasonic 
MN3010 Panasonic 
TDA1096 Signetics 
TDA2110 Signetics 



Analog Shift Register (Bucket Brigade Device) (Dual 64 
stage, acts as a variable delay line in the audio range) 
MN3003 Panasonic 



Analog Shift Register (Bucket Brigade Device, 1024 stage) 
MN3007 Panasonic 
MN3204 Panasonic 
MN3207 Panasonic 
TDA21D7 Signetics 



20 



30 



40 



50 



Analog Shift Register (Bucket Brigade Device, 128 Stage) 
MN3006 Panasonic 



Analog Shift Register (Bucket Brigade Device, 2048 stage) 
MN3008 Panasonic 
SAD4096 Reticon 
TDA2108 Signetics 



Analog Shift Register (Bucket Brigade Device, 256 Stage) 
MN3009 Panasonic 



Analog Shift Register (Bucket Brigade Device, 3328 stage) 
MN3011 Panasonic 



Analog Shift Register (Bucket Brigade Device) (3,5,190 
stages) MN3012 Panasonic 



Analog Shift Register (Bucket Brigade Device, 4096 stage) 

MN3005 Panasonic 
TDA2015 Signetics 



Analog Shift Register (Bucket Brigade Device, 512 stage) 
MN3002 Panasonic 
MN3004 Panasonic 
TDA1022 Signetics 

TDA2104 Signetics 



Analog Shift Register (CCD), 295x2 stage 

R5104 Reticon 



Analog Shift Register Clock Generator/Driver 

MN3101 Panasonic 



Analog Shift Register (Quad 64 stage) 

CCD64 Micro Tech 



Analog Shift Register (185 stage, 190x2 stage) 

510110 AMI 

510111 , AMI 



Analog Shift Register (256 stage) 

CCD256SERP Micro Tech 

CCD256SPS Micro Tech 



Analog Shift Register (2000 stage, audio delay) 
R5101 Reticon 



Analog Shift Register (455x2) 
CCD321 



Fairchild 



Analog Signal Averager (32 sample) 

R5701 Reticon 



Analog Signal Processor - contains two transconductance 
amplifiers, two current-mode switches, output voltage 
buffer amplifier, and precision comparator 
GAP-01A PMI 
GAP-01B tPMI 
GAP-01E PMI 
GAP-OIF PMI 



Attenuator 



AN829 



Panasonic 



Attenuator, Dual 



AN829S 



Panasonic 



Attenuator, 3 1/2-Diglt BCD, digitally controlled 
AD7525K AD 
AD7525T f AD 

MP7525B Micro Pwr 

MP7525K Micro Pwr 

MP7525T Micro Pwr 



Balanced Mixer 



TL442C 
TL442M 



Balanced Modulator 

SL1025 



Plessey 



Balanced Modulator/Demodulator 
AD630 
MC12002 
MC 12502 
MC1496 
MC1596 
LM1496 
LM1596 
AN610 
AN612 
SL640C 



AD (3160.3161) 

Motorola 
t Motorola 

Motorola 
t Motorola 

National 
t National 

Panasonic 

Panasonic 

Plessey 

(Continued) 



60 



70 



80 



90 



Balanced Modulator/Demodulator 



(Cont'd) 



SL641C 


Plessey 


LS025 


SGS 


S042 


Siemens 


MC1496 


Signetics 


MC1596 


t Signetics 


TCA240 


Signetics 


TDA0820 


Signetics 


SG1496 


Silicon G 


SG1596 


Silicon G 


TA7320 


Toshiba 



Blowout Resistant Transistor (simulates 40 V transistor 
with special protection) 

LM195 t National 

LM295 National 
LM395 National 



Bubble Memory Coll Driver 




DS3616 


National 


Bubble Memory Controller 




7220-1 


Intel 


Bubble Memory Current Pulse Generator 


7230 


Intel 


Bubble Memory Function Driver 




DS3615 


National 


DS3618 


National 


Bubble Memory Predriver 




SI7250 


Sillconix (2830) 


Bubble Memory Sense Amplifier 




DS3617 


National 


Bubble Memory Dual Formatter/Sense Amplifier 


7242 


Intel 


Bubble Memory Quad VMOS Drive Transistors 


7242 


Intel 



Comparator, Cache Address 
TMSZ150-4 
TMS2150-S 
TMS2150-7 
TMS2150-9 



Tl (3961) 

Tl (3961) 

Tl (3961) 

Tl (3961) 



Comparator, Drives Lamps, Relays or Logic Loads 
4082/03 Burr-Brown 



Comparator, Window (Internally set limits) 

MK104 Analog Sys 

4115/04 Burr-Brown 



Comparators, Programmable with Memory (High/Low 
Comparator) CA3098 t RCA 

CA3099 t RCA 



Constant Current Source, 1 nfi, to 10 mA 

LM134 t National 

LM234 National 
LM334 National 



Coordinate Converter (polar to cartesian) 


5090A 


OEI (3347) 


Correlator, Analog to Analog 




R5403 


Reticon 


Correlator, Binary to Analog 




R5401 


Reticon 


R5406 


Reticon 


Correlator, 16 programmable taps 




R5404 


Reticon 


Correlator, 32 programmable taps 




R5405 


Reticon 


CRT Geometry/Focus Corrector 




C310 


Intronics 


C311 


Intronics 


C312 


Intronics 


C410 


Intronics 


C411 


Intronics 


CRT Vertical Countdown 




SN76566 


Tl 



100 



110 



120 



130 



140 



t Military Temperature Range (-55° to 125°C) 



2962 



* Typical Value 

Bold faco Indlcalas addlllonal data Is provided on llie pags noted. 
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LIMEAR-Oiher Devices (Conii'd) 



Device 



Other Linear Devices (Cont'd) 



Crystal Oscillators 

SL1680 
SL630 



Plessey 
Plessey 



Current Mirror,' Adjustable Ratio NPN 

TL010 Tl 



Current Sensing Latch 
SG1549 
SG2549 
SG3549 



t Silicon G 
Silicon G 
Silicon G 



Current Source, Programmable 
MJ335 



Analog Sys 



Current Source, 4-Bit 
9650 



Data Acquisition Controller for A/D Converter (ASCII 
Output) CY600' Cybernetic 



Data Acquisition System, front end. Multiplexer, 
jnstrumentation amp (digitally programmable) and 
sample/hold HI5S00-2 t "arris 

(2713.3288.3201) 
HI5900-5 Harris 

(2713.3288.3291) 



Data Acquisition System front end. 16 pseudo-differential/ 
single ended input channels. 

KISSOI Hzrris 

(2715,3288,3291) 



Data Acquisition System, 6 Channel, Sample/Hold, Pulse 
Width Output mA9708 Fairchild 



Data Acquisition System, 8 Channel Differential, Sample/ 
Hold, 12-Bit Conversion 

HDAS-er.'C D2t6l (2623) 

HDAS-Gn:,1 t Dalai (2620) 



Data Acquisition System, 8 Channel Differential, 16 
Channel Single Ended, Sample/Hold, 12-Bit Conversion (2 
device set) AD353K AD 

AD363S t AD 

AD364J AD 

AD364K AD 

AD364S t AD 

AD364T tAD 



Data Acquisition System, 8 Channel (expandable). Sample/ 
Hold, 8-Bit Conversion 

MN7100 Micro Net 

MN7100H t Micro fJet 

MfJ7120 Micro Net 

MN7120H t Micro Net 



Data Acquisition System, 8 Channel, Sample/Hold, 12-Bit 
A/D MN7140 Micro Net 

MN7140H t Micro Net 



Data Acquisition System, 8 Channel, 
ADC0S03 

AQCoeog 



8-Bit Conversion 
llaticnal (3319) 
listicnal (3319) 



Data Acquisition System, 8 Channel 
Microprocessor Compatible 
AD7581A 
AD7581B 
AD7581C 
AD7581J 
AD7581K 
AD7581L 
f.1P75ai 



8-Bit Conversion, 



AD 
AD 
AD 
AD 
AD 
AD 
r,5iiro Pwr 

(401.2749) 



(3174) 
(3174) 
(3174) 
(3174) 
(3174) 
"(3174) 



Data Acquisition System, 16 Channel or 8 Channel 
Differential, 12-Bit A/D 

AD362K AD 

AD362S t AD 
DSMS56 Burr-Brown 
SDM854 Burr-Brown 
S0M857 Burr-Brown 



Data Acquisition System, 16 Channel, Sample/Hold, 12-Bit 
Conversion liDAS-IGMC Date! (2623) 

HDAS-16MM tDalel (2620) 



Data Acquisition System, 16 Channel 8-Bit Conversion 

DAS-952n Qatel (2623) 

ADC081GC tistifinal (3319) 

ADC0317C t>l3lianal (3319) 



DC to DC Converter: See Regulators, Switching, under 
Linear - Voltage Regulators. 



Deglitcher (suppresses transients at outputs of D/A) 
4902 Teledyne P 

4902-83 Teledyne P 



Delay Line, Analog Audio Frequency Signals 

CCD341A Fairchild 



Delay Line, Tapped 

R5501 
R5502 



Reticon 
Reticon 



Divider (See also Multipliers/Dividers below.) 

AD535J AD 
AD535K AD 
4291 Burr-Brown 
DIV100 Burr-Brown 



DVM Circuits-See Interface-Anak 
also Digital-Special 



I to Digital Converters, 



Electronic Switching Circuit (for ignitions) 
CA3165 RCA 



Electro-Optic Driver/Modulator 
MU115 



Analog Sys 



Fiber Optic Data Link 

3712T/R 
3713T/R 
3714T 



Burr-Brown 
Burr-Brown 
Burr-Brown 



Fiber Optic Data Link Controller 
SN76333 
SN76334 


Tl 
Tl 




Fiber Optic Detector/Preamplifier 
TIED461 
TIED463 


Tl 
Tl 




Fiber Optic Emitter 

FGE3S03-1 
F0E3808-2 


lialianal 
flational 


(3345) 
(3345) 


Fiber Optic Receiver 

FOR110 
FOniOCQ 
F0n261F-1 
F0n261F-2 


Burr-Brown 
National 
National 
Cialional 


(3345) 
(3345) 
(3345) 


Fiber Optic Transmitter 
FOT110 
FOT1G0S 


Burr-Brown 
liational 


(3345) 


Flasher (LED) LM3909 


National 




Fluid Detector (oscillator, balance detector) 

CS166 ' Cherry 
LM183G fJational 
ULN-2429A Sprague 


Frequency Switch, Programmable 
MC3344 


Motorola 





Frequency to Voltage/Voltage to Frequency Converter 



VFC32 
VFC32M 
VFC42 
VFC42M 
VFC52 
VFC52M 
VFQ-1C 
VFQ-3C 
XR4151C 

xn4i5ir,ii 

LM131 

LM131A 

LM231 



Burr-Brown 
t Burr-Brown 
Burr-Brown 
t Burr-Brown 
Burr-Brown 
t Burr-Brown 
Datel 
Datel 

Exar (3193) 
t Exar (3193) 

t National 
t fiational 
National 

(Continued) 



Frequency to Voltage/Voltage to Frequency Converter 

(Cont'd) 



LM231A 


National , 


LM331 


National 


LM331A 


National 


RC4151 


Raytheon 


RC4152 


Raytheon 


RC4153 


Raytheon 


Rr,14151 


t Raytheon 


RM4152 


t Raytlieon 


RM4153 


t Raytheon 


RV4151 


Raytheon 


RV4152 


Raytheon 


4780 


Teledyne P 


4781 


Teledyne P 


4782 


Teledyne P 


9400 


Teledyne S 


9401 


Teledyne S 


9402 


Teledyne S 



Frequency/Tone Operated Devices-See Linear- 
Telecommunication Circuits 



Frequency-to-Voltage Converter (precision) 



60 



CS2907 


Cherry 


CS2917 


Cherry 


LM2907 


National 


LM2917 


National 


L290 


SGS 


L291 


SOS 


L292 


SGS 


L293 


SGS 


4736 


Teledyne P 



Function Generator, D/A Controller 
CY360 



Cybernetic 



Hall Effect Devices (sense magnetic field) See also Digital- 
Other Digital Devices 



79 



DN6835 


Panasonic 


DN6837 


Panasonic 


DN835 


Panasonic 


UGN-3013 


Sprague 


UGN-3030 


Sprague 


UGN-3040 


Sprague 


UGN-3220 


Sprague 


UGN-3501 


Sprague 


UGN-3600 


Sprague 


UGN-3601 


Sprague 


UGS-3030 


t Sprague 


TL172C 


Tl 


TL173C 


Tl 


Image Area Sensor, Linear Self-Scanning, X-Ray Sensitive 


IPI2D1 


IPI 


RA 100X100 


Reticon 


RA256X256 


Reticon 


RA32X32 


Reticon 


RA50X50 


Reticon 


RL1024SFX 


Reticon 


RL128SFX 


Reticon 


RL512SFX 


Reticon 


Image Area Sensor, 488x380 




CCD221 


Fairchild 


Image Rotator 6125A 


OEI 


Image Sensor, CC Photodiode 




CCPD 128x2 


Reticon 


CCPD128X4 


Reticon 


CCPD128X3 


Reticon 


CCPD256 


Reticon 



Image Sensor, CC Photodiode, 1024x1 
CCPD1024 



Reticon 



Image Sensor, Circular, Self Scanning 

R064 . Reticon 
R0720A Reticon 



100 



110 



r 



120 



rii! 



130 



CD 

■g 

u 

O 

a 
o 

o 
q; 

CD 
CO 

l_ 

(D 

-4—' 

C/3 
CO 



140 



150 



t Military Temperature Range (-55° to 125^0) 
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* Typical Value 

Doid fica Indicates adElilional data Is provided on tha page noted. 
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IC MASTER 



LINEAR-Other Devices (Cont'd) 



Other Linear Devices 


(Cont'd) 


Image Sensor, Linear Self Scanning 




rpni 1 1 
UUUlll 


Faircnild 




Fairchild 




Fairchlld 




Fairchild 




Fairchild 


IrloUlU 


IPI 


IrlJUlD 


IDI 

Irl 


iniOfiQO 

\r\j\Joc 


IDt 
Irl 


lrl4UoU 


IPI 


lrl4Ub4 


IPI 


irinuu 


IPI 


IDI>1 iOO 

lrl41<:o 


IPI 


lrl4^:0D 


IPI 


irl/UjU 


ID! 
Irl 


lruUD4 


IPI 


Irl/ lUU 


IPI 


lDI7-*O0 

\r\l\do 


IPI 


IDI70nC 

lrl/<;bo 


IPI 


M256 


IPI 


M512 


IPI 


Ml 1024 


IPI 


MbL |U<:4I\ 


Panasonic 


MEL1024KV 


Panasonic 


MEL128 


Panasonic 


MEL512KV 


Panasonic 


MEL64A 


Panasonic 


MEL64x64 " 


Panasonic 


MEL864A 


Panasonic 


MN512 


Panasonic 


RL1024 


Reticon 


RL1024S 


Reticon 


RL1024SF 


Reticon 


RL128 


Reticon 


RL128S 


Reticon 


RL128SF 


Reticon 


RL1728 


Reticon 


RL1872 


Reticon 


RL2048 


Reticon 


RL258 


Reticon 


RL512 


Reticon 


RL512S 


Reticon 


RL512SF 


Reticon 


RL64 


Reticon 


RL936 


Reticon 


Image Sensor, Photodiode, Circular and Annular 


IPL30 


IPI 


Image Sensor, 128x1, CCD 




TC102 


Tl 


Image Sensor, 256x1, CCD 




CCD111 


Fairchild 


Image Sensor, 488x380 Area Element, CCD 


CCD222 


Fairchild 


Image Sensor, 1024x1, CCD 




CCD 133 


Fairchild 


Image Sensor, 1024x1, CCD 




MN8026 


Panasonic 


Image Sensor, 1728x1, CCD 




CCD 122 


Fairchild 


Image Sensor, 1728x1, CCD 




CCD121 


Fairchild 


TC101 


Tl 


Image Sensor, 2048x1, CCD 




CCD 142 


Fairchild 


CCD 143 


Fairchild 


TC103 


Tl 


Image Sensor, 2048x1, CCD 




mPD792 


NEC-Electron 


AiPD794 


NEC-Electron 


MN8027 


Panasonic 



CD 

;d 

CD 
c 

o 

(D 
CO 

CD 
(0 

CO 



ImageSensor, 3456x1, CCD 
TC104 



Induction Motor Energy Saver 
HV1000 

HV1005 

HV1010 



Harris 



(2741.3288) 



Hirris 



(2741.3288) 



Harris 



(Z741.3Z88) 



Level Detector,. Analog 



20 



30 



40 



50 



TL489C 


Tl 


TL490C 


Tl 


TL491C 


Tl 


Level Detector, Logarithmic (3 DB increments) 


TL487C 


Tl 


Level Detector, Logarithmic, 10 Step Analog 


NSL4944 


National 


Level Detector, Precision, (with internal reference, schmitt 


trigger action) 




CS127 


Cherry 


CS401 


Cherry - 


CS402 


Cherry 


CS450 


Cherry 


TL560C 


Tl 


Level Detector, Precision Dual 




CS122 


Cherry 


CS129 


Cherry 


CS130 


Cherry 


Level Detector, 12-Point (for fluorescent displays) 


XR2276 


Exar (3204) 


LC7555 


Sanyo 


LC7556 


Sanyo 


Level Meter, Analog Input Drives a Bar of LED's 


LB1405 


Sanyo 


UAA170 


Siemens 


UAA180 


Siemens 


Light Activated Switch 




ZNP100 


Ferranti 


ZNP102 


Ferranti 


ZNP103 


Ferranti 


IPI15 


IPI 


IPI17 


IPI 


IPI1700 


IPI 


IPI18 


IPI 


IPI1800 


IPI 


PS12 


IPI 


PS24 


IPI 


ULN-3330Y 


Sprague 


PF100 


Unitrode 


PF200 


Unitrode 


PF30 


Unitrode 


PF300 


Unitrode 


PF400 


Unitrode 


PF60 


Unitrode 


PR100 


Unitrode 


PR200 


Unitrode 


PR30 


Unitrode 


PR300 


Unitrode 


PR400 


Unitrode 


PR60 


Unitrode 


Light Detector (with buffer amplifier) 




IPI16 


IPI 



mPC558 
U123 



NEC-Electron 
Telefunken 



Light to Frequency Converter 
IPI13 



IPI 



Linear Filter (for sensor and control systems) 

MF409 Analog Sys 



Linear Isolator (for sensor and control systems) 

Mi900 Analog Sys 



Low Battery Indicator, Triggers on 3 
cells) ICM7201 



V (for use with3NiCd 
Intersil 



LVDT Signal Conditioner 
NE5520 
SE5520 



Signetics 
t Signatics (3372) 



Motor and Solenoid Driver 
CAS 169 
CA3169M 



RCA 
tRCA 



(3362) 
(3362) 



90 



100 



110 



Motor Driver, Full Bridge 




U0N-2g52 


Sprague (2843) 


PIC900 


Unitroda (3446) 


Motor Driver, Half Bridge 




SG1635 


Silicon G 


SG3635 


Silicon G 


Motor Driver, Half H 




SN75603 


Tl (2857) 


SN75604 


Tl (2857) 


Motor Speed Controller 




MC213 


Analog Sys 


Motor Speed Regulator (for small dc motors). See also 


Linear— Consumer Circuits. 




MC212 


Analog Sys 


CS140 


Cherry 


CS175 


Cherry 


CS2907 


Cherry 


CS2917 


Cherry 


mA7392 


Fairchild 


LM1014 


National 


SL440 


Plessey 


TCA900 


SGS 


TCA910 


SGS 


TCA955 


Siemens 


NE5520 


Signatics (3372) 


TDA1003A 


Signetics 


TDA1006A 


Signetics 


TDA1506 


Signetics 


SG1731 


t Silicon G 


SG2731 


Silicon G 


SG3731 


Silicon G 


Motor, Stepping Motor Driver 




SAA1027 


Signetics 


UDN-2949Z 


Spragua (2843) 


TL376C 


Tl 


Motor, Stepping Motor Translator/Driver 


UCN-4202A 


Spragua (2843) 


Multifunction Converter (generates output=(V1-fV2) 


LH0094 


Nationai (3343) 


LH0094C 


National (3343) 


Multifunction Converters (XY/Z)expM 




4301 


Burr-Brown 


4302 


Burr-Brown 


Multipliers AD539J 


AD (3161) 


AD539K 


AD (3161) 


AD539S 


fAD (3161) 


MM 109 


Analog Sys 


XR2208 


Exar (3202) 


XRZ208M 


t Exar (3202) 


XR2228 


Exar (3202) 


XR2228M 


t Exar (3202) 


ICL8013C 


Intersil 


, ICL8013M 


t Intersil 


MC1494 


Motorola 


MC1495 


Motorola 


MC1594 


t Motorola 


MC1595 


t Motorola 


CA3091 


tRCA 


SG1402 


t Silicon G 


SG1495 


Silicon G 


SG1595 


t Silicon G 


SG2402 


Silicon G 




(Continued] 



120 



130 



140 



150 



160 



t Military Temperature Range (-55° to 125°C) 
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* Typical Value 

Bold face indicates additional data Is provided on tlie page noted. 
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MASTER SELECTION GUIDE 



LINEAR-Other Devices (Cont'd) 



Function Device 


Source 




Overvoltage Protector 










(Cont'd) 


SG3423A 


Silicon G 




SG3523 


t Silicon G 




SG3523A 


t Silicon G 




SG3542 


Silicon G 




MC3423 


Tl 




Peak Detector (senses and holds peak) 




4085 


Burr-Brown 


4085M 


t Burr-Brown 


5030A 


OEI 


(3347) 


5032A 


OEI 


(3347) 


5902 


fOEl 


(3347) 


5905 


OEI 


(3347) 


PKD-01 


PMI 




Phase Detector (module) 






3420 


OEI 


(3347) 


3421 


OEI 


(3347) 


PIN Diode Driver 






DH0035 


t National 


(3344) 


DH0035C 


National 


(3344) 


UDS-5790H 


t Sprague 


(2843) 


UDS-5791H 


t Spragus 


(2843) 


Potentiometer, Dual Double 






TDA1074 


Signetics 




Potentiometer, 3 1/2-Diglt BCD 






AD7525K 


AD 


(3166) 


AD7525L 


AD 


(3166) 


AD7525T 


tAD 


(3166) 


AD7525U 


t AD 


(3166) 


Power Control Subsystem 






AM6300 


AMD 


(3112) 


Power Control Zero Voltage Switch 






SL445A 


Piessey 




Power Supply Control (voltage reference, over and under 


voltage sensing) 






XR1543 


Exar 


(3192) 


XR2543 


Exar 


(3192) 


XR3543 


Exar 


(3192) 


SG1543 


t Silicon G 




SG1544 


t Silicon 6 




SG2543 


Silicon G 




SG2544 


Silicon G 




SG3543 


Silicon G 




SG3544 


Silicon G 




Power Supply Controller (voltage reference, \.w\se 




generator and timing circuitry, error amp) 




LA5700 


Sanyo 




TL496C 


Tl 




Power Supply Fault Monitor (monitors 3 dc voltages and 


ac input) SG1547 


t Silicon G 




SG2547 


Silicon G 




SG3547 


Silicon G 




Power Supply Overvoltage Sensing Circuit, Pin 




Programmable 






MC34062 


Motorola 




MC35062 


Motorola 




Power Supply Overvoltage Sensing Circuit, Three-Terminal 


MC34061 


Motorola 




MC34061A 


Motorola 




MC35061 


Motorola 




MC35061A 


Motorola 




Power Supply Supervisory Circuit 






MC3324 


Motorola 




MC3324A 


Motorola 




MC3424 


Motorola 




MC3424A 


Motorola 




MC3524 


Motorola 




MC3524A 


Motorola 





Other Linear Devices 


(Conrd) 


Multipliers 






Qilirnn 


IA/Ijo 


Toshibs 


Multipliers/Dividers 




AD530J 


AD 


AD530K 


AD 


AD530L 


AD 


AD530S 


tAD 


AD531J 


AD (3161) 


AD531K 


AD (3161) 


AD531L 


AD (3161) 


AD531S 


tAD (3161) 


AD532J 


AD (3161) 


AD532K 


AD (3161) 


AD532S 


tAD (3161) 


AD533J 


AD (3161) 


AD533K 


AD (3161) 


AD533L 


AD (3161) 


AD533S 


tAD (3161) 


AD534J 


AD (3161) 


AD534K 


AD (3161) 


AD534L 


AD (3161) 


AD534S 


tAD (3161) 


AD534T 


tAD (3161) 


4203 


Burr-Brown 


4203S 


t Burr-Brown 


4204 


Burr-Brown 


4204S 


t Burr-Brown 


4205 


Burr-Brown 


4205S 


t Burr-Brown 


4206 


Burr-Brown 


4213 


Burr-Brown 


4213S 


t Burr-Brown 


4214 


Burr-Brown 


4214M 


t Burr-Brown 


RC4200 


Raytheon 


RC420QA 


Raytheon 


Noise Generator (psuedo-ramdom sequence generator for 


audio) S2688 


AMI 


MM5837 


National 


Oscillator, Crystal Clock (250 kHz to 60 MHz) 


CK1100A 


Solarise 


CK1114A 


Solarise 


CK1144A 


Solarise 


CK1145A 


Solarise 


Oscillator, Fixed Frequency (10 Hz to 20 kHz) 


4023 


Burr-Brown 


4025 


Burr-Brown 


Oscillator, Quadrature 




4423 


Burr-Brown 


Overvoltage Protector 




L20V12 


Lambda 


L20V15 


Lambda 


L20V18 


Lambda 


L20V20 


Lambda 


L20V24 


Lambda 


L20V5 


Lambda 


L20V6 


Lambda 


L20V9 


Lambda 


L60V12 


Lambda 


L60V15 


Lambda 


L60V24 


Lambda 


L60V28 


Lambda 


L60V5 


Lambda 


L60V6 


Lambda 


MC3423 


Motorola 


MC3523 


t Motorola 


SG1542 


t Silicon G 


SG2542 


Silicon G 


SG3423 


Silicon G 




(Continued) 



Device 



Source 



20 



30 



40 



50 



60 



Power Supply Supervisory/Over-Under Voltage Protection 
Circuit MC3425 Motorola 

MC3425A Motorola 
MC3525 Motorola 
MC3525A Motorola 



Pressure Transducers, Absolute 



LX04XXA 


National 




LX05XXA 


National 




LX05XXA0 


National 




LX06XXXA 


National 




LX14XXA 


National 




LX14XXAF 


National 




LX14XXAS 


National 




LX1600A 


National 




LX16XXA 


National 




LX18XXA 


National 




Pressure Transducers, Backward Gage 






LX0603GB 


National 




LX06XXGB 


National 




LX16XXGB 


National 




LX18XXGB 


National 




Pressure Transducers, Differential 






LX16XXD 


National 




LX18XXD 


National 




LX96XXD 


National 




Pressure Transducers, Gage 






LX06002D 


National 




LX06002G 


National 




LX06XXXD 


National 




LX16XXG 


National 




LX18XXG 


National 




Programmable Quad Comparator, Micropower 




• LP165 


National 


(3316) 


LP365 


National 


(3316) 


Proximity Detector, Electromagnetic 






CS191 


Cherry 




CS209 


Cherry 





Pulse-Width Modulated Controller (for motors, heaters, 
lamps) MC343 Analog Sys 



Pulse-Width Modulator Control System (for switching 
regulators, motor-speed controllers) 

XR2230 Exar (3191) 



Quantizer, 4-Bit (Quantizes analog voltage into 15 equally- 
spaced levels and outputs 4-Bit binary digital word at 
sampling rates up to 100 MHz.) 



100 



110 



AM6688 


AMD 


(3109) 


AM6688L-6 


AMD 


(3109) 


AM6688L-7 


AMD 


(3109) 


AM6688L-8 


AMD 


(3109) 


AM6688M-6 


tAMD 


(3109) 


AM6688M-7 


t AMD 


(3109) 


AM6688M-8 


tAMD 


(3109) 


Read Chain Data Comparator 






TL712 


Tl 




TL721 


Tl 




Read/Write System for Magnetic Cards, Tapes, or Disks 


CA3196 


RCA 




CA3197 


RCA 




CA3198 


RCA 




Reference Diode 






AN156 


Panasonic 




AN 179 


Panasonic 




Reference Voltage 






AD584J 


AD 




AD584K 


AD 




AD584L 


AD 




AD584S 


tAD 




AD584T 


tAD 




AD584U 


tAD 




MC1400-6 


Motorola 


(2761) 



MC1400A-6 



Motorola (2761) 

(Continued) 
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130 



140 



150 
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160 



t Military Temperature Range (-55° to 125°C) 
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* Typical Value 

Bold lace Indicates additional data is provided on the page noted. 
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BC SVIASTER 



LINEAR-OSher Devices (Cont'd) 



Other Linear Devices 


(Cont'd) 


Reference Voltage 








(Cont'd) 


nC 1404-6 


Motorola 


(2761) 


HC1 500-6 


t Motorola 


(2761) 


nC1500A-6 


t Motorola 


(2761) 


nC 1504-6 


t Motorola 


(2761) 


Reference Voltage (two terminal active circuit 1.220 


V±5%) riP5010 


t Micro Pwr 






(401.3292) 


MP5010A 


t Micro Pwr 






(401.3202) 


LM113 


t National 


(3304) 


LH 113-1 


t Hatlonal 


(3304) 


LM 113-2 


riatlonal 


(3304) 


LM313 


Matioiiai 


(3304) 


9491AM 


t Teledyne S 




949 IB 


Teledyne S 




949 1BM 


Teledyne S 




Reference Voltage (two terminal active circuit) 1.235 


V±2% LM185 


t national 


(3304) 


LM205 


Kational 


(3304) 


LM385 


. National 




Reference Voltage (two terminal active circuit) 1.8 to 5.6 V 


LM103 


t National 




Reference Voltage, 1.23 V 






ADSSgj 


AD 


(3178) 


AD58g!( 


AD 


(3178) 


AD5agL 


AD 


(3178) 


AD509M 


AD 


(3178) 


ADssgs 


t AD 


(3178) 


ADSSOT 


t AD 


(3178) 


mm 


t AD 


(3178) 


ICL8069 


Intersil 




ICL8069M 


t Intersil 




LM185-1 


t national 


(3304) 


LM285-1 


national 


(3304) 


LIM385-1 


National 




Reference Voltage, 1.26 V (two terminal active circuit) 


ZN423 


Ferranti 




Reference Voltage, 2.45 V (tv/o terminal active circuit) 


VR-182A 


Datel 




VR-182B 


Datel 




VR-182C 


Datel 




ZN404 


Ferranti 




ZN458 


Ferranti 




ZN458A 


Ferranti 




ZN458B 


Ferranti 




Reference Voltage, 2.5 V 






AD1403 


AD 


(3178) 


AD1403A 


AD 


(3178) 


AD580J 


AD 


(3178) 


AD58GK 


AD 


(3178) 


AD580L 


AD 


(3178) 


AD580S 


t AD 


(3178) 


A0580T 


t AD 


(3178) 


AD580U 


t AD 


(3178) 


MP5540 


Micro Pwr 




MCI 400-2 


Motorola 


(2761) 


HC1400A-2 


Molorcla 


(2761) 


r,1C1403 


Motorola 


(2761) 


r.1C1403A 


F^lotorola 


(2701) 


F.1C1 500-2 


t Motorola 


(2761) 


MC1500A-2 


t Motorola 


(2761) 


r.1C1503 


t Motorola 


(2761) 


MCISOGA 


Motorola 


(2761) 


LH 136-2 


t National 


(3304) 


Lr,1136A-2 


t National 


(3304) 


LM185-2 


t National 


(3304) 


LM236-2 


National 


(3304) 


LM236A-2 


National 


(3304) 




(Continued) 



Function Device 


Source 




Reference Voltage, 2.5 V 








(Cont'd) 


LH285-2 


National 


(3304) 


LH336-2 


Hatlonal 


(3304) 


LM385-2 


National 




SG1503 


Silicon G 




SG2503 


Silicon G 




SG3503 


Silicon G 




Reference Voltage, 2.5 V (trimmable output) 




ZNREF025 


Ferranti 




Reference Voltage, 4 V (trimmable output) 




ZNREF040 


Ferranti 




Reference Voltage, 5 V 








Harris 




HA-1625 


Harris 




MP5531 


t Micro Pwr 






(401.3202) 


MP5541 


t Micro Pwr 




MP5543 


t Micro Pwr 




REF-02 


t Micro Pwr 




REF-02A 


t Micro Pwr 




REF-02C 


Micro Pwr 




REF-02D 


Micro Pwr 




REF-02E 


Micro Pwr 




Dec nou 


Micro Pwr 




MC1400-5 


Motorola 


(2761) 


MC1400A-5 


Motorola 


(2761) 


MCI 404-5 


Motorola 


(2761) 


MC1500-5 


t Motorola 


(2761) 


MC15Q0A-5 


Motorola 


(2761) 


MCI 504-5 


t Motorola 


(2761) 


LM136-5 


t National 


(3304) 


Lm36A-5 


t National 


(3304) 


LM236-5 


National 


(3304) 


LM236A-5 


National 


(3304) 


LM336-5 


National 


(3304) 


LM336B-5 


National 


(3304) 


REF-02 


tPMI 




REF-02A 


tPMI 




REF-02C 


PMI 




REF-02D 


PMI 




REF-02E 


PMI 




REF-02H 


PMI , 




REF-05A 


PMI 




REF-05B 


fPMI 




9495A 


t Teledyne S 




9495C 


Teledyne S 




TSC9495 


Teledyne S 




Reference Voltage, 5 V (trimmable output) 




ZNREF050 


■ Ferranti 




Reference Voltage, 6. 1 V (trimmable output) 




ZN406 


Feri'anti 




ZNREF061 


Ferranti 




Reference Voltage, 6.9 V Temperature Stabilized 




LM129 


t National 


(3304) 


LMigg 


t National 


(3304) 


LM199A 


t National 


(3304) 


LM2g9 


National 


(3304) 


LM2ggA 


National 


(3304) 


LM329 


National 


(3304) 


LM3gg 


National 


(3304) 


LM39gg 


National 


(3304) 


LM3ggA 


National 


(3304) 


LM329 


Raytheon 




Reference Voltage, 7.5 V 






MP5544 


Micro Pv;r 




Reference Voltage, 10 V (trimmable output) 




ZNREF100 


Ferranti 




Reference Voltage, 10 V(or -10 V) 






AD2700J 


AD 


(3178) 


AD2700L 


AD 


(3178) 


AD2700S 


t AD 


(3178) 




(Continued) 



(!5 

3 



■TO 
13 
O 

c 
o 

o 

CD 
CO 

(D 
•*—> 
</) 
CC 



40 



50 



Reference Voltage, 10 V(or -10 V) 



60 



ICQ 



110 



Reference Voltage, 10.024 V 
LH0071-0 

LH0071-1 

LH0071-2 



Reference Voltage, ,10.24 V 
LH0071 



Reference Voltage, ±10 V 
AD27025 
AD2702L 
AD2702S 
AD2702U 
AD2712K 
AD2712L 





(Cont'd) 


AD2700U 


t AD 


(3178) 


AD2701J 


AD 


(3178) 


AD2701L 


AD 


(3178) 


AD2701S 


t AD 


(3178) 


AD2701U 


t AD 


(3178) 


A02710K 


AD 


(3178) 


AD2710L 


AD 


(3178) 


AD581J 


AD 


(3178) 


AD581K 


AD 


(3178) 


AD581L 


AD 


(3178) 


AD581S 


t AD 


(3178) 


AD581T 


t AD 


(3178) 


AD581U 


t AD 


(3178) 


HA-1600-2 


t Harris 




HA- 1602-2 


t Harris 




HA- 1605-5 


Harris 




HA-1610-2 


t Harris 




HA-1615-2 


t Harris 




HA-1615-5 


Harris 




HSREF01 


Hybrid Sys 




R675B-1 


t Hybrid Sys 




R675B-4 


t Hybrid Sys 




R675B-5 


t Hybrid Sys 




R675C-1 


Hybrid Sys 




R675C-5 


Hybrid Sys 




MP5532 


t Micro Pwr 






(401.3202) 


f/P5542 


t Micro Pwr 




MP5545 


t Micro Pwr 




MC1400-10 


Motorola 


(2761) 


MC1400A-10 


Motorola 


(2761) 


MCI 404-10 


Motorola 


(2761) 


HC1404A-10 


Motorola 


(2761) 


MC1500-10 


t Motorola 


(2761) 


MC1500A-10 


t Motorola 


(2761) 


MCI 504-10 


t Motorola 


(2761) 


MC1504A-10 


t Motorola 


(2761) 


LK0070 


t National 






(3304,3343) 


REF-01 


tPMI 




REF-01A 


tPMI 




REF-01C 


PMI 




REF-01D 


PMI 




REF-01E 


PMI 




REF-01H 


PMI 




REF-10A 


PMI 




REF-10B 


t PMI 




REF-01 


Raytheon 




REF-01A 


Raytheon 




REF-01C 


Raytheon 




REF-01D 


Raytheon 




REF-01E 


Raytheon 




REF-01H 


Raytheon 




TSC9496 


Teledyne S 





National 

(3304.3343) 
National 

(3304.3343) 
National 

(3304.3343) 



National 

(3304.3343) 



AD 




AD 


(3178) 


t AD 


(3178) 


AD 


(3178) 


AD 


(3178) 


AD 


(3178) 




(Continued) 



120 



130 



140 



150 



160 



170 



180 



t Military Temperature Range (-55° to 125°C) 



2966 



* Typical Value 

Bold face Indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 



LINEAR-Other Devices (Cont'd) 



Function Device 


Source 




other Linear Devices 


(Cont'd) 


Reference Voltage, ± 10 V 








(Cont'd) 


AD2720 


AD 


(3177) 


HA-1608 


Harris 






(3210,3287) 


R675B-3 


t Hybrid Sys 




R675C-3 


Hybrid Sys 




Regulator Diode with Amplifier (6.8 to 11 V) 




MCA-series 


Motorola 




Resolver and Synchro Systems 






bUU1/4U 


AD 




bDL.1741 


AD 




bUl;1/4<: 


AD 




DRC 10500 


DDC 




HMbDC.-87U0 


DDC 




HRCDX-14 


DDC 




HRCT-14 


DDC 




HRDC-10 


DDC 




HRnr-14 


DDC 




uqrny-14 


DDC 




HSCT-14 


DDC 






DDC 




HSDC-14 


DDC 




HSDC-360 


DDC 




HSDC-8915 


DDC 




HSDC-8916 


DDC 




HSDC-8917 


DDC 




HSDC-8918 


DDC 




HSDC-8919 


DDC 




HSDC-8920 


DDC 




HSDC-8921 


DDC 




HSDC-8922 


DDC 




HXCDX-14 


DDC 




HXCT-14 


DDC 




HXDC-10 


DDC 




HXDC-14 


DDC 




SDC-14510 


DDC 




SDC-14520 


DDC 




SDC19100 


DDC 




Ring Modulator, four transistor 






SL355 


Plessey 




TBA673 


Plessey 




TBA673 


Signetics 




RMS to DC Converter 






nlluOUn 


AD 


(3161) 


AimQRA 1 
nUuoUnJ 


AD 


(3161) 


AUuuUnlV 


AD 


(3161) 


AUuaDno 


t AD 


(3161) 


AUDJuu 


AD 


(3161) 


nUDJDIV 


AD 


(3161) 


AD637J 


AD (3159.3161) 


AD637K 


AD (3159.3161) 


4340 


Burr-Brown 


4341 


Burr-Brown 


LH0091 


t National 


(3343) 


LHOOQIC 


National 


(3343) 


Sample and Hold Circuits 






LF198 


AMD 




LF298 


AMD 




LF398 


t AMD 




AD582K 


AD 


(3181) 


ADS82S 


t AD 


(3181) 


AD583K 


AD 


(3181) 


AD583S 


t AD 


(3181) 


AD585J 


AD (3179.3181) 


AD585S 


tAD (3179,3181) 


ADSHC-85 


AD 


(3181) 


ADSHC-85E 


tAD 




ADX346 


AD 




HTC-0300 


AD 


(3181) 


HTC-0500 


AD 


(3180) 




(Continued) 



20 



Sample and Hold Circuits 

HTS-0025 

MH410 

MN245 

SHC23 

SHC298AM 

SHC80 

SHC85 

SHC85ET. 

SHM-6MM 

SHM-7MC 

SHM-7MR 

SHM-8MC 

SHM-HUMC 

SHM-HUMM 

SHM-IC-1 

SHM-IC-1M 

SHM-LM-2 

SHM-LM-2M 

mA398 

mAF198 

mAF298 

HA-2420 

HA-2425 

HA-5310 
HA-5315 
HA-5320-2 

HA-5320-5 



30 



40 



50 



60 



(Cont'd) 

AD (3181) 

Analog Sys 

Analogic 

Burr-Brown 

Burr-Brown 

Burr-Brown 

Burr-Brown 

Burr-Brown 
t Datel (2620) 

Datel (2622) 
t Datel 

Datel 

Datel 
t DatsI 

Dalel 
t Datel 

Datel 
t Datel 

Fairchild 
t Fairchild 

Fairchild 

Harris 

(3214.3287) 
t Harris 

(3214,3287) 

Harris 

Harris 
t Harris 

(3277,3287) 

Harris 

(3277,3287) 



(2622) 
(2620) 
(2622) 
(2622) 
(2622) 
(2622) 



SH-8518 


DDC 




IH5110 


t Intersil 




IH5111 


t Intersil 




IH5112 


Intersil 




iH5113 


Intersil 




IH5114 


Intersil 




IH5115 


Intersil 




MN343 


Micro Net 




MN343H 


t Micro Net 




MN344 


Micro Net 




MN344H 


t Micro Net 




MN346 


Micro Net 




MN346H 


t Micro Net 




MN347 


Micro Net 




MN347H 


t Micro Net 




MN375 


Micro Net 




MN7130 


Micro Net 




MN7130H 


t Micro Net 




LF198 


t National 




LF198A 


t National 




LF298 


National 




LF298A 


National 




LF398 


National 




LF398A 


National 




LH0023 


t National 


(3343) 


LH0023C 


National 


(3343) 


LH0043 


t National 


(3343) 


LH0043C 


National 


(3343) 


LH0053 


t National 


(3343) 


LH0053C 


National 


(3343) 


SHM6401 


National 




mPC649 


NEC-Electron 


5021 


OEI 


(3347) 


5025 


DEI 


(3347) 


SMP10A 


tPMI 




SMP10B 


tPMI 




SMP10E 


PMI 




SMP10F 


PMI 




SMP11A 


tPMI 




SMP11B 


tPMI 




SMP11E 


PMI 





(Continued) 



Sample and Hold Circuits 



100 



110 



120 



130 



(Cont'd) 



SMP11F 


PMI 


SMP11G 


PMI 


SMP81E 


PMI 


SMP81F 


PMI 


LF298 


Signetics 


LF398 


Signetics 


NE5537 


Signetics 


SE5537 


t Signetics 


CSH101A 


t Teledyne C 


4856 


Teledyne P 


4857 


Teledyne P 


4860 


Teledyne P 


4860-83 


t Teledyne P 


TL195C 


Tl 



(3436) 



SCR/TRIAC Control (burst control) 




L121 


SGS 


SCR/TRIAC Control (phase control) 




L120 


SGS 


UAA145 


Telefunken 


UAA146 


Telefunken 


Sensor/Controller, Air Temperature 




MS120 


Analog Sys 


Sensor/Controller, Ground Moisture and Liquid Level 


MS211 


Analog Sys 


Sensor/Controller, Relative Humidity 




MS214 


Analog Sys 


Sensor, Ultrasonic Object Detector (position and distance) 


MS118 


Analog Sys 


Sequencer, 10 Outputs, 100 ^lS to 100 Seconds 


MC116 


Analog Sys 


Serial Analog Delay (analog storage units with read In/ 


read out shift register) (See also Analog Shift Registers 


above) DAS1024A 


Reticon 


SAD1024A 


Reticon 


SAD512 


Reticon 


SAD512D 


Reticon 


Serial Analog Delay, Tapped (bucket brigade with 32 taps) 


TAD32A 


Reticon 


Serial Analog Memory (analog storage with independent 


read-in and read-out shift registers) 




SAM128LR 


Reticon 


SAM 128V 


Reticon 


Servo Amplifier, for Motor Control 




ZN409CE 


Ferranti 


ZN419CE 


Ferranti 


Servo Controller, for VTR or dc Servos 




AN6880 


Panasonic 


LB1601 


Sanyo 


Servo Controller, Proportional Control 




XR2264 


Exar 


XR2265 


Exar 


Servo Controller, Radio Controlled Cars, 2 Channel 


XR2266 


Exar 


Signal Processor, Real Time Digital Processing of Analog 


Signals (programmable) 




2920-10 


Intel 


2920-16 


Intel 


2920-18 


Intel 


Smoke Detectors: See Linear-Consumer Circuit, 


Miscellaneous 




Solar Transceiver 




M1812 


National 


Solenoid Driver MC3484V2 


Tl 


MC3484V4 


Tl 


Switch Driver, for Power Transistors 




SG1629 


t Silicon G 


SG3629 


Silicon G 



140 



150 



160 



CD 
•+-' 
(0 
05 



170 



t Military Temperature Range ( - 55° to 125°C) 
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* Typical Value 

Bold face indicates additional data is provided on tlie page noted. 
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LSMEAR-Other Devices (Cont'd) 



Device 



Other Linear Devices 


(Cont'd) 


Switches ICL8018AC 


Intersil 


ICL8018AM 


t Intersil 


ICL8019AC 


Intersil 


ICL8019AM 


t Intersil 


ICL8020AC 


Intersil 


ICL8020AM 


t Intersil 


Switching Regulators. See Linear-Voltage Regulators, 


Switching 




Tachometer: See Frequency to Voltage and Frequency 


Switch above 




Temperature Controlled Differential Pair 


mA726C 


Fairchild 


mA726M 


t Fairchild 


1 emperature i ransoucers 




AD590I 


t AD 


A0590J 


t AD 


AD590K 


t AD 


AD590L 


t AD 


AD590M 


AD 


AD590I 


t Intersil 


AD590J 


t Intersil 


AD590K 


t Intersil 


AD590L 


t Intersil 


A0590M 


t Intersil 


ICL8073 


Intersil 


ICL8074 


Intersil 


MMBTS102 


Motorola 


MMBTS103 


Motorola 


MMBTS105 


Motorola 


LM134 


t National 


LM135 


t National 


LM234 


National 


LM334 


National 


LM335 


National 


LM3911 


National 


;uPC3911 


NEC-Electron 


REF-02 


tPMI 


REF-02A 


t PMI 


REF-02C 


PMI 


REF-02D 


PMI 


REF-02E 


PMI 


REF-02H 


PMI 


LA7011 


Sanyo 


Thermal Converter (matched transistors, diffused 


resistors) 4131 


Burr-Brown 


Threshold Switch (oscillator, switch with hysteresis) 


TCA105 


Siemens 


Threshold Switch (2/3 supply voltage) 


CS560 


Cherry 


TCA345 


Siemens 


Tone Decoder (traffic signal control and detector) 


LA2200 


Sanyo 


Track and Hold 




ADH-050 


DDC 


ADH-051 


DDC 


TH-B530 


DDC 


Traffic Information Control System (ARI-DK type) 


LA2211 


Sanyo 


Transversal Filter, Quad Chirped (for discrete fourier 


transform and power spectral density applications) 


R5601-1 


Reticon 


R5601-2 


Reticon 


Undervoltage Protector/Low Voltage Monitor 


GS188 


Cherry 


Video Delay, CCD 




CCD321A 


Fairchild 



Voltage Converter, + 5 V to 
VI-7660C 
VI-7660M 
ICL7660 



:5V 



Datel 
Datel 
Intersil 



Voltage Detector, Indicator, Regulator, (programmable 
zener) ICL8211C Intersil 

ICL8211M t Intersil , 

ICL8212C Intersil 
ICL8212M t Intersil 



Voltage Overvoltage Protector. (Crowbar) See Overvoltage 
Protector above 



Voltage to Frequency Converter 



30 



AD537J 


; AD (3176) 


AD537K 


AD (3176) 


AD537S 


fAD (3176) 


AD650 


AD (3176) 


ADVFG32 


AD 


VFQ-1 


■ Datel 


VFQ-2 


Datel 


VFQ-3 


Datel 


3930 


OEI (3347) 


SSM2031 


SSM 


4731 


t Teledyne P 


4731-83 


t Teledyne P 


4732 


Teledyne P 


4732-83 


1 Teledyne P 


4733 


t Teledyne P 


4733-83 


t Teledyne P 


4734" 


Teledyne P 


4734-83 


t Teledyne P 


4735 


t Teledyne P 


4735-83 


t Teledyne P 


4736-83 


t Teledyne P 


4739 


Teledyne P 


4739-80 


t Teledyne P 


4743 


Teledyne P 


4743-80 


t Teledyne P 



Voltage to Frequency/Frequency to Voltage Converter 



40 



VFC32 


Burr-Brown 


VFC32M 


t Burr-Brown 


VFC32UM 


t Burr-Brown 


VFC32VM 


t Burr-Brown 


VFC32WM 


t Burr-Brown 


VFC42 


Burr-Brown 


VFC42M 


, t Burr-Brown 


VFC52 


Burr-Brown 


VFC52M 


t Burr-Brown 


VFV-100K 


Datel 


VFV-10K 


Datel 


XR4151 


Exsr 


XR4151M 


t Exar 


riCEVFCSZ 


Micro Eng 


LM131 


t National 


LM131A 


t National 


LM231 


National 


LM231A 


National 


LM331 


National 


LM331A 


National 


RC4151 


Raytheon 


RC4152 


Raytheon 


RC4153 


Raytheon 


RM4151 


t Raytheon 


RM4152 


t Raytheon 


RM4153 


t Raytheon 


RV4151 


Raytheon 


RV4152 


Raytheon 


4780 


Teledyne P 


4781 


Teledyne P 


4782 


Teledyne P 


9400 


Teledyne S 


9401 


Teledyne S 


9402 


Teledyne S 



(3193) 



Voltage Variable Gain Block 
MQ328 



Analog Sys 



Window Discriminator (indicates voltage above, below, 
inside, or outside two adjustable limits) 

TCA965 Siemens 



Window Discriminator (indicates when input is above or 
below two limits) 

CS180 Cherry 



Zero Voltage and Zero Crossing Triggers (triac and SCR 



60 



70 



control) CA3059 


Motorola 


CA3079 


Motorola 


MC3370 


Motorola 


SL441 


Plessey 


SL443 


Plessey 


SL446 


Plessey 


CA3058 


tRCA 


CA3059 


tRCA ■ 


CA3079 


tRCA 


TCA780 


Siemens 


TCA280A 


Signetics 


TDA1023 


Signetics 


TDA1024 


Signetics 


SG3059 


Silicon G 


SG3079 


Silicon G 


U106 


Telefunken 


U217 


Telefunken 


TL440C 


Tl 


TA7606 


Toshiba 


Dual Over/Under-Voltage Detector 




ICL7665 


Intersil 



Dual Transistors, Monolithic, Matched, See Linear-Arrays 



Dual Voltage Level indicator: See Windov/ Discriminator 
below 



Quad Voltage Level Monitor/Alarm (activated if any of 4 
inputs differs by more than ±5, ± 10 or ± 20% of 
selected value) 

ULN-2401A Sprague 



Two-Wire Bidirectional Communication System 

Lni893 ni\Mi\ (3331) 



90 



100 



110 



120 



130 



140 



t Military Temperature Range (-55° to 125°C) 



* Typical Value 

Bold face indiciles additional data Is provided on ths page noted. 
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Advanced Micro Devices 



LINEAR 
Am6012 



Distinctive Characteristics 



All grades 12-bit monotonic over temperature 
Differential nonlinearity to ±.012% (13 bits) max. over 
temperature 

Trimless design is inherently monotonic 
Fast settling output current: 250nsec 
Full scale current 4mA 

High output impedance and compliance: -5 to +10V 



100% MIL-STD-883 reliability assurance testing 
Differential current outputs 
Low cost 

High-speed multiplying capability 

Direct interface to TTL, CMOS, ECL, HTL, NMOS 

Performance unchanged over supply range 

Low power consumption: 230mW 

Rout- Cqut independent of logic code 



GENERAL DESCRIPTION 



The Am6012 series of 12-bit monolithic multiplying Digital to 
Analog Converters represent a new level of high speed and 
accuracy coupled with low cost. The Am6012 is the first 12-bit 
D/A Converter ever built using standard processing without the 
requirements of thin film resistors and/or active trimming of indi- 
vidual devices. The Am6012 uses sophisticated new circuit de- 
sign concepts that give inherent monotonicity without requiring 
ultra precision internal components. 



The Arheoi 2 design guarantees a more uniform step size than is 
possible with standard binarily weighted DAC's. This ±1/2 LSB 
differential nonlinearity is desirable in many applications where 
local linearity is critical. The uniform step size allows finer resolu- 
tion of levels and in most applications is more useful than confor- 
mance to an ideal straight line from zero to full scale. 



The Am6012 has high voltage compliance, high impedance dual 
complementary outputs which increase its versatility and enable 
differential operation to effectively double the peak to peak out- 
put swing. These outp^jts can be used directly without op amps 
in many applications. The dual complementary outputs can also 
be connected in AID converter applications to present a constant 
load current and significantly reduce switching transients and 
increase system throughput. Output full scale current is speci- 
fied at 4mA, allowing use of smaller load resistors to minimize 
the output RC delay wliich usually dominates settling time at the 
12-bit level. 

The Am6012 series guarantees full 12-bit monotonicity for all 
grades and differential nonlinearity as tight as ±.012% (13 bits) 
over the entire temperature range. Device performance is es- 
sentially independent of power supply voltage. The devices work 
over a wide operating range of +5, -12 volts to ±18 volts. 



FUNCTIONAL DIAGRAM 

GND/ MSB LSB 

V+ Vlc ^1 ^2 ^3 ^4 B5 ^6 Be Bg B10 B11 B12 

'20 ?13 ?1 T2 ?3 'j'4 ?5 fe T7 ?8 ?9 flO ?11 tl2 



Vref( + )o^ 



Vref(-)' 




REFERENCE 
AMPLIFIER COMP V- 



ORDERING INFORMATION 



Order 




Temperature 


Differential 


Number 


Package 


Range 


Nonlinearity 


AI\/16012ADM 


Ceramic 


-55 to +125°C 


±.012% 


AM6012DM 


Ceramic 


-55 to +125°C 


±.025% 


AM6012ADC 


Ceramic 


to +70° C 


±.012% 


AM6012APC 


Plastic 


to +70°C 


±.012% 


AM6012DC 


Ceramic 


Oto+70°C 


±.025% 


AM6012PC 


Plastic 


Oto +70° C 


±.025% 



CONNECTION DIAGRAM - Top View 



Note: 

Pin 1 is marked 
for orientation. 



MSB B, [2 

B2II 

B5C 
Bed 

Be II 
B9II 
BioC 



□ v. 

□ '0 

□ v- 

□ COMP. 

□ Vref(-) 

□ Vref( + ) 

□ GND/Vlc 
I] B,2 LSB 

□ b„ 
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evices 



Operating Temperature 


Power Supply Voltage 


±18V 


Am6012ADM, Am6012PM 


-55 to + 125''C 


Logic Inputs 


-5 to +18V 


Am6012ADC, Am6012DC 


Oto +70°C 


Analog Current Outputs 


-8 to +12V 


Am6012APC, Am6012PC 


to +70°C 


Reference Inputs V14, V15 


V- to V + 


Storage Temperature 


-65 to +125°C 


Reference Input Differential Voltage (V14 to V15) 


±1BV 


Lead Temperature (Soldering, 60 sec) 


300°C 


Reference Input Current (I14) 


1.25mA 



ELECTRICAL CHARACTERISTICS 

These specifications apply for V4. = +15V, V_ = -15V, Irpf = 1.0mA, over the operating temperature range unless otherwise specified. 

Am6012A Am6012 



PflramGtcr 


Description 


Test Conditions 


IVlin 


Typ. 


M3X 


Min 


Typ. 


Max 






Resolution 




12 


12 


12 


12 


12 


12 


Bits 




Monotonicity 




12 


12 


12 


12 


12 


12 


Bits 


D.N.L. 


Differential 




Deviation from ideal step size 




" 


±.012 






±.025 


%FS 


Nonlinearity 




13 






12 






Bits 


N.L 


Nonlinearity 


Deviation from ideal straigfit line 






±.05 






±.05 


%FS 


'FS 


Full Scale Current 


VpiEF = 10.000V 

Rl4 = Rl5 = lO.OOOkn 

Ta = 25°C 


3.967 


3.999 


4.031 


3.935 


3.999 


4.063 




tcifs 


Full Scale Tempco 






±5 


±20 




±10 


±40 


ppm/°C 




- 


±.0005 


±.002 




±.001 


±.004 


%FS/°C 


Voc 


Output Voltage 
Compliance 


D.N.L. Specification guaranteed 
over compliance range 
Rquj > 10 megofims typ. 


-5 




+ 10 


-5 




+ 10 


Volts 


ipss 


Full Scale 
Symmetry 


ips - ips 




±0.2 


±1.0 




±0:4 


±2.0 


mA 


izs 


Zero Scale Current 








0.10 






0.10 




's 


Settling Time 


To ±1/2 LSB, all bits ON or OFF, T^ - 25°C 




250 


500 




250 


500 


nsec 


•PLH 
•PHL 


Propagation 
Delay - all bits 


50% to 50% 




25 


50 




25 


50 


nsec 


CoUT 


Output Capacitance 






20 






20 




pF 


V|L 


Logic 
Input 
Levels 


Logic "0" 








0.8 






0.8 


Volts 


V|H 


Logic "1" 




2.0 






2.0 






l|N 


Logic Input Current 


V|N = -5 to +18V 






40 






40 


IxA 


V|S 


Logic Input Swing 


V- = -15V 


-5 




+ 18 


-5 




+ 18 


Volts 


Iref 


Reference Current 
Range 




0.2 


1.0 


1.1 


0.2 


1.0 


1.1 


mA 


Il5 


Reference Bias Current 







-0.5 


-2.0 





-0.5 


-2.0 


mA 


dl/dt 


Reference Input 
Slew Rate 


Rl4(eq) = 800il 
CC = OpF 


4.0 


8.0 




4.0 


8.0 




mAlfiS 


PSS1FS+ 


Power Supply 


V+ = +13.5V to +16.5V, V- = -15V 




±.00005 


±.001 




±0.0005 


±.001 




PSSIfs- 


Sensitivity 




V- = -13.5V to -16.5V, V+ = +15V 




±.00025 


±.001 




±.00025 


±.001 


v+ 


Power Supply 


VouT = OV 


4.5 




18 


4.5 




18 


Volts 


V- 


Range 




-18 




-10.8 


-18 




-10.8 


1+ 






V+ = +5V, V- = -15V 




5.7 


8.5 




5.7 


8.5 




1- 


Power Supply 




-13.7 


-18.0 




-13.7 


-18.0 


mA 


1+ 


Current 




V+ = +15V, V- = -15V 




5.7 


8.5 




5.7 


8.5 


1- 








-13.7 


-18.0 




-13.7 


-18.0 




Pd 


Power 




V+ = +5V, V- = -15V 




234 


31,2 




234 


312 


mW 


Dissipation 




V+ = +15V, V- = -15V 




291 


397 




291 


397 
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DISTINCTIVE CHARACTERISTICS 

• 1/iS conversion time 

• Trimmed internal voltage reference 

• 0,1% nonlinearity 

• Ratiometric operation 

• Low operating voltages 

• Internal matched gain reference and offset resistors 

• Microprocessor compatible 

• 3-state outputs 

• Pin-programmable unipolar or bipolar twos complement 
conversion 

• Conversion complete available as interrupt or as multiplexed 
output on data bus 



The International Standard of Quality 
guarantees these electrical AQLs on all 
parameters over the operating tempera- 
ture ran^: 0.1% on MOS RAMs & ROMs; 
0.2% orifeipoIarLc^c & Interface; 0.3% 
on Linear, lJSjQ&X)0.c & other memories. 

Effective April 1. 1981 




GENERAL DESCRIPTION 

The Am6108 is a microprocessor compatible 8-bit high-speed 
analog-to-digital converter. The Am6108 is the first fully 
monolithic high-speed AyO to include a precision reference, 
DAG, comparator, SAP, scale resistors, output 3-state buffers 
and control logic. The Am6108 is capable of completing an 8-bit 
conversion in under one microsecond and can handle input vol- 
tage ranges of to 10V, 0' to 5V, and ±5V without external 
components. With appropriate external resistors, the user can 
program the device to operate on other input signal ranges (2 or 
3 precision resistors are required). Full 8-bit performance is 
guaranteed over temperature. The device has 3-state outputs 
for bus compatibility and two status outputs - one a standard 
TTL signal and the other available as a status output on the data 
bus. 

The Am6108 is useful in microprocessor-based systems, or can 
be used in a stand-alone mode. The conversion time is short 
enough to allow most microprocessors to accept data im- 
mediately after requesting a conversion. Applications include 
Analog I/O subsystems and servomechanism control. 



REFERENCE 
GAJN AMPLIFIER 
RESISTOR INPUT 



EQUIVALENT CIRCUIT 

NON-INVERTING 
COMPARATOR 
COMPENSATION INPUT 



f ^ 




GND 



ORDERING INFORMATION 



Order 
Number 



Temperature 
Range 



AM6108DM 
AM6108DC 
AM6108PC 
AN^6108Xl:l 
AM6108XC 



-55 to +125°C 
to 70°C 
to 70°C 

Dice 

Dice 



CONNECTION DIAGRAM 
Top View 



POSITIVE POWER SUPPLY 
LSB Dg OUTPUT 
D, OUTPUT 
D2 OUTPUT 
Dj OUTPUT 
D< OUTPUT CZI 
D5 OUTPUT 
Ds OUTPUT 

Dj OUTPUT/CONVERSION COMPLETE 



CONVERSION COMPLETE | 
START I 



CHIP SELECT I 
READ I 
DATA/STATUS | 




I NEGATIVE POWER SUPPLY 
I COMPENSATION 
I ANALOG GROUND 
I VOLTAGE REFERENCE 
I GAIN RESISTOR 

POSITIVE REFERE 
I AMPLIFIER INPUT 
1 VOLTAGE OFFSET RESISTOR 

I To 

I VOLTAGE INPUT RESISTOR 

I NON-INVERTING COMPARATOR INPUT 

1 INVERTING COMPARATORINPUT 

I DIGITAL GROUND 

I CODE SELECT 

I CLOCK 



Note: Pin 1 is marked for orientation. 



T3 
(D 
O 
C 
CO 
> 
■D 
< 
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MAXIMUM RATINGS above which useful life may be impaired 



V+ to D GND 


-0.5 to +7.0V 


Voltage at GAIN R, REF|n 


V- to V+ 


V- to D GND 


+ 0.5 to -7.0V 


Voltage at R|n, Rqff 


-5 to +10V 


Max Differential V+ to V- 


±12V 


DAC Compliance Voltage 


-2 to +10V 


Digital Inputs to D GND 


- 0.5 to +7.0V 


Operating Temperature 


-55 to +125°C 


A GND to D GND 


±1V 


Storage Temperature 


-65 to +150'C 


Vref Max Output Current 


15mA 


Lead Temperature (Soldering 60 sec) 


300°C 


Max Input Current at REFug 


2mA 





ELECTRICAL CHARACTERISTICS (V+ = sv, v- = -5V) 



Parameters 


Description 


Tost Conditions 


Min 


Typ 


Max 


Units 


Transfer Characteristic 




Resolution 




8 


8 


8 


Bits 




Monotonicity 




8 


8 


8 


Bits 




Differential Non-Linoarity 


Ta = 25°C 






±1/2 


LSB 




Linearity 


Ta = 25°C 






±1/2 


LSB 




Inherent Quantization Error 








±1/2 


LSB 




Unipolar Gain Error 


Ta - 25°C 




±3/4 




LSB 




Unipolar Offset Error 


Ta = 25°C 




±1/2 




LSB 




Bipolar Gain Error 


Ta = 25°C 




±1 




LSB 




Bipolar Offset Error 


Ta = 25'C 




±3/4 




LSB 




Positive Power Supply Sensitivity 


V+' - 4.5 to 5,5V 




.002 








Negative Power Supply Sensitivity 


V- = 4.5 to -5.5V 




.002 






Drift 




Monotonicity 




8 


8 


8 


Bits 




Differential Non-Linearity 






±10 




ppm/^C 




Linearity 






±10 




ppm/°C 




Unipolar Gain Error 






±30 ' 




ppm/"C 




Unipolar Offset Error 






±30 




ppm/°C 




Bipolar Gain Error 






±30 




ppm/°C 




Bipolar Offset Error 






±30 




ppm/'G 


Internal Reference 


Vref 


Reference Voltage 




2.495 


2.5 


2.505 


Volts 


Vref/Ta 


Reference Voltage Tempco 






25 




ppm/'C 


Vref/Iref 


Load Regulation 


Iref 1niA to 5mA 




.05 




%VREF/mA 


Vref/V + 


Line Regulation 


V+ = 4.5 to 5.5V 




.05 




9?VnEF/V 




Noise 






20 




,xV 


Analog Inputs 




Input Impedance 














i-5V 






2.5 




Kll 




to 10V 






2.5 








to 5V 






1.25 




Kn 




Input Capacitance 














Pin. f^OFF 






20 




pF 




lo 






20 




pF . 




COMP+ 






20 




pF 




COMP- 






2 








GAIN R 






2 




pF 




REFiN 






2 




pF 
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ELECTRICAL CHARACTERISTICS (Cont.) 



Parameters Description 


Test Conditions 


Min 


Typ 


Max 


Units 


Digital Inputs 




Logic Level Input Voltage 












V|H 


Logic 1 




2.0 






Volts 


V|L 


Logic 








08 


Volts 




Logic Level Input Current 












llH 


Logic 1 






40 




mA 


l|L 


Logic 






0.1 




mA 


Digital Outputs 




Logic Level Output Voltages 












VoH 


Logic 1 


iOH = -400mA 


2.4 






Volts 


Vol 


Logic 


Iql = 8mA 






.5 


Volts 


'sc 


Output Short Circuit Current 


V+ = 5.5V 






-20 


mA 


loz 


Off-State Output Current 


V+ = 5.5V 














Vo = 2.4V 




20 




mA 






Vo = 0.4V 




-20 




mA 


Power Requirements 


v+ 


Positive Supply 






44 


82 


mA 


V- 


Negative Supply 






-65 


-100 


mA 




Power Dissipation 






600 


1000 


mW 



SYSTEM TIMING 

Parameters 



Description 



Min 



Typ 



Max 



Units 



tc 


Conversion Time 




1 




MS 


*css 


CS Low Set-up Time 









ns 


•ss 


S Low to CLK Low Set-up Time 









ns 


*ws 


S Pulse Width 


20 






ns 


•CSH 


CS Low Hold Time 









ns 


bcc 


CLK Low to CC High Delay 




10 




ns 


'drs 


R Low to Data Stable 




30 




ns 


'CDS 


CODESEL to Data Stable 




20 




ns 


'STS 


D/ST to Data Stable 




20 




ns 


tDF 


Data Float After Read 




50 




ns 


'CPL 


CLK Low Period 


50 






ns 


'CPH 


CLK High Period 


50 






ns 


'c 


Clock Frequency 






10 


MHz 



START CONVERSION 




READ DATA 



r 



— ^ 'STS 



^2 sC0MP^^ BINARY STATUS ^ 
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Am6112 

3^s Microprocessor Compatible 
12-Bit A/D Converter 

e First totally monolithic, high-speed 12-bit ADC 

o 3/i,s typical conversion time 

o Internal precision voltage reference 

o Guaranteed monotonicity with no missing codes over full 

operating temperature range 
o Easy interfacing with 8- and 16-bit /iP's 
o Internal command register for programmable modes 

of operation 
o Offset binary or 2's complement output code 
o to 10V, to 5V or ±5V input range 
o 24-pin package 



FUNCTIONAL DESCRIPTION 

The Am61 12 is the first fully monolithic microprocessor com- 
patible 12-bit high-speed analog-to-digital converter. The 
Am6112 high-speed A/D contains a precision reference, 
DAG, comparator, SAR, scale resistors, output three-state 
buffers and comprehensive control logic, enabling the device 
to be interfaced with a variety of microprocessors. The 
Am6112 is capable of completing a 12-bit conversion in 
under three microseconds and can handle input voltage 
ranges of to 10V, to 5V, and ±5V without external 
components. 

The Am6112 has four modes of operation, two micro- 
processor, one DMA, and a stand-alone mode. These 
modes are software programmable, except for the stand- 
alone mode which is pin selectable. Applications include 
analog I/O subsystems, servo-control and high-speed digital 
signal processing of analog events. 



BLOCK DIAGRAM 



"REF OUT 
2 5V 



GANDGAP 
VOLTAGE 
REFERENCE 



V<»1(4-5V) 

o ► 

ANALOG GNQ 



DIGITAL CND 

o ► 

V<-' (_5V) 

o 



'FIEr IN 

O 



7^ 



CURRENT SOURCE DECODE 



SUCCESSIVE APPROXIMATION REGISTER 



UPPER BYTE REGISTER 



OUTPUT MULTIPLEXER 



THREE STATE OUTPUTS 



D7-D3 D2-D0 |_ 




COMPARATOR 



M, M, 



CONTROL REGISTER 



6 ACK 
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ELECTRICAL CHARACTERISTICS {V+ 

Parameters Description 



5V, V- = -5V) 

Test Conditions 



Min 



Typ 



Max 



Units 



Transfer Characteristic 




Resolution 




12 


12 


12 


Bits 




Monotonicity 


(Guaranteed Over Full 
Operating Temperature 
Range) 












Differential Non-Linearity 


Ta = 25°C 




±1/2 


1 


LSB 




Linearity 


Ta = 25°C 




±1/2 




LSB 




Intierent Quantitization Error 


Ta = 25°C 






±1/2 


LSB 




Unipolar Gain Error 


Ta = 25°C 




±1/2 




LSB 




Unipolar Offset Error 


Ta = 25°C 




±1/2 




LSB 




Bipolar Gain Error 


Ta = 25°C 




±3 




LSB 




Bipolar Offset Error 


Ta = 25°C 




±2 




LSB 




Positive Power Supply Sensitivity 


V+ = 4.5 to 5.5V 




0.001 




%/V 




Negative Power Supply Sensitivity 


V- = -4.5 to -5.5V 




0.001 




%/v 


Drift(-55to +125°C) 




Differential Non-Linearity 






±0.5 




ppm/°C 




Linearity 






±0.5 




ppm/°C 




Unipolar Gain Error 






±2 




ppm/°C 




Unipolar Offset Error 






±1 




ppm/°C 




Bipolar Gain Error 






±4 




ppm/X 




Bipolar Offset Error 






±1 




ppm/°C 


Internal Reference 


Vref 


Reference Voltage 




2.4975 


2.5 


2.5025 


Volts 


Vref/Ta 


Reference Voltage Tempco 


Ta= -55to+125°C 




+8 




ppm/°C 


Vref/Iref 


Load Regulation 


Iref = 1mA to 5mA 




0.005 




"/oVpEp/mA 


VREF/V+ 


Line Regulation 


V+ = 4.5 to 5.5V 
V- = -4.5 to -5.5V 




0.005 




%VREF/mA 




Noise 






20 






Digital Inputs 




Logic Level Input Voltage 












V|H 


Logic 1 




2.0 






Volts 


VlL 


Logic 








.8 


Volts 




Logic Level Input Current 












l|H 


Logic 1 






40 




mA 


l|L 


Logic 






0.1 






Digital Outputs 




Logic Level Output Voltages 












VOH 


Logic 1 


lOH = -400/xA 


2.4 






Volts 


Vol 


Logic 


lOL = 8mA 






.5 


Volts . 


isc 


Output Short Circuit Current 


V+ = 5.5V 






-20 


mA 


loz 


Off-State Output Current 


V+ = 5.5V 














Vq = 2.4V 




20 




mA 






Vq = 0.4V 




-20 




AtA 


Clock Frequency 


fc 








4 






Conversion Time 


tc 








3.3 




MS 


Power Requirements 


v+ 


Positive Supply 


Ta = 25°C 




50 




mA 


V- 


Negative Supply 




-70 




mA 




Device Power Dissipation 




600 




mW 



■a 

o 
c 
cd 
> 

ID 
< 
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STATUS TRUTH TABLE 



Control Logic Inputs 


Am6112 Status 


CS 


RD 


WR 


C/D 


1 


X 


X 


X 


Output Data Lines (D7-D0) in High Impedance State 











X 


Forced to Mode 3 Operation 





1 





1 


Write into Command Register to Select Mode of Operation 








1 





Read 8 LSB's (Low Byte) 








1 


1 


Read 4 MSB's and Sign Bit (High Byte) 



COMMAND REGISTER BITS 

D2 Di Do 



Mode Select 



1 = 2's complement output code. 
= offset binary output code. 



Mode Select 



= Mode - Am61 12 under /xP control. 

Con version cycle started by active 
WR. 

1 - = Mode 1 - Am6112 under fiP control. 

Conversion cycle started by active RD. 

= Mode 2 - Am6112 under DMA control (such as 

Am9517A)^onversion cycle started 
by active RD. Data outputted as 8 
LSB's and 4 MSB's. Output data 
control is done internally and not 
accessible by the user. 

1 = Mode 3 - Stand-alone .operation. 



Am6112 FUNCTIONAL PIN DESCRIPTION 

VpEpOUT 2.5V internal voltage reference output. 

Vref'N Connected to an external voltage reference 
(VrefOUT) to establish a reference current for the 
DAC bit currents. 

'ref'N External reference current input for ratiometric 
operation. 

Iq DAC current output. 

V|nj Analog voltage input. 

Rqff When connected to VrefOUT, 1/2 scale offset is 
generated to accommodate bipolar analog input 
signals. 

D0-D7 Three-state data lines. D0-D2 are bidirectional data 
lines, while D3-D7 are strictly output data lines. Data 
is loaded into the internal COMMAND register 
via D0-D2 to select one of four modes of opera- 
tion. D0-D3 are also used to output the 4 MSBs 
(Ba-Bii) of the 12-bit data. D4-D7 also output the 
sign bit (B11). 

WR Active low input used to reset the SAR and start a 

conversion cycle (MODE operation). This input line 
is also used to load data into the command register 
along with C/D line held high. 

RD Active low input used to read the SAR data. SAR data 

is read in two bytes. The reading of the high byte 
(Bs-B-ii) or low byte is user selectable except during 
Mode 2 via the C/D line (see Status Truth Table). 

CID Used in lo ading the COMMAND register with an 

active WR or outputting the HIGH and LOW data 
bytes with an active RD (see Status Truth Table). 



CS Active low input allows the Am6112 to be involved in 

I/O operations (see Status Truth Table). 

ACK Open collector, active low output indicating the 
status of the Am6112. 

CLK Clock input synchronizing and controlling the opera- 
tion of the Am6112. 

V+ +5V power supply input. 

V- -5V power supply input. 

AGND Analog ground. 

DGND Digital ground. 



CONNECTION DIAGRAM 
Top View 



"5 CI 
D3[I 



ACK 
RD 



1 24 


□ V- 


2 23 


□ VrefOUT 


3 22 


□ VrefIN 


4 21 


Zl 'REFl^* 


5 20 


Zl "off 


6 19 
Am6112 

7 13 




□ '0 ■ 


8 17 

9 16 


1 A.GND 
1 D.GND 


10 15 


Z] C/D 


11 14 


1 CS 


12 13 


ZD CLK 



Note: Pin 1 is marked for orientation. 
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Distinctive Characteristics: 

o 100MHz sampling rate 

o 5ns maximum encode delay 

o 4-bit resolution, expansible to 8 bits 

o 8-bit accuracy 



o Large bipolar input voltage range 
o Low input current 

o Q and Q Outputs on MSB for 2's complement 
conversion 

o 100% MIL-STD-883 reliability assurance testing 



FUNCTIONAL DIAGRAM 




OVERHANGE 



The IntemationaLS tand of Quality 
guarantees these electrical AQLs on all 
parameters over the operating tempera- 
ture ran^: 0.1% on MOS RAMs & ROMs; 
0.2% onfeipolarLc^c & Interface; 0.3% 
on Linear, LS^^jDgic & other memories. 



FUNCTIONAL DESCRIPTION 

The Am6688 4-bit quantizer consists of an array of 16 high-speed ECL 
sampling comparators, a resistor voltage divider, and an ECL- 
compatible binary encoder. It will accurately quantize an analog voltage 
into 15 equally-spaced levels and output a 4-bit binary digital word at 
sampling rates up to 100 MHz. 

Resolution above 4-bits, up to a maximum of 8, may be obtained by 
stacking quantizers (n bits of resolution requires 2^-4 quantizers). An 
overrange output signal is provided to indicate that the input signal has 
exceeded the full-scale limit. This overrange output is also the enable 
gating signal used to encode the higher-order bits of the output in a 
stacked configuration. 

The high speed latch enable inputs are intended to be driven from the 
complementary outputs of a standard ECL gate or a high-speed com- 
parator such as the Am685. If LE is driven high and LE is driven low, 
the quantizer is in the sample mode and operates like a low-gain, 
high-bandwidth amplifier. When LE is driven low and LE is driven high, 
the quantizer will hold its existing digital binary output word. 

The outputs are open emitters, requiring external pull-down resistors of 
at least 200n to -2V or 500n to ~5.2V. 

These devices can be used in video data conversion and time-base 
correction, radar signal processing, nuclear pulse-height analysis, and 
other systems requiring very high-speed analog-to-digital conversion. 



ORDERING INFORMATION 

Order Temperature Maximum 

Number Range Error 



Am6688DL-8 
Am6688DL-7 
Am6688DL-6 



-30 to +85°C 
-30 to -^85°C 
-30 to 4-85°C 



±5mV 
±10mV 
±20mV 



Am6688DM-8 
Am6688DM-7 
Am6688DM-6 



-55 to -t-125°C 
-55 to +125°C 
-55 to -H25°C 



±5mV 
±10mV 
±20mV 



CONNECTION DIAGRAM 
Top View 



DIGITAL GND#1 Q 
ANALOG CND 
V+ - POSITIVE SUPPLY □ 
V|N - ANALOG INPUT Q 
VfiHi - REFERENCE HIGH Q 
Vrlo - REFERENCE LOW 
V- - NEGATIVE SUPPLY 



LE - LATCH ENABLE 
LE - LATCH ENABLE 



□ Q4 OUTPUT 
Z] OUTPUT 
U Oa OUTPUT 
3 Q'3 OUTPUT 

□ HALF REFERENCE - Vp 

□ O2 OUTPUT 

□ Q, OUTPUT 

□ Oo OUTPUT 

U DIGITAL GND #2 



Note: Pin 1 is marked for orientation. 



CO 
Q) 
O 

"> 

CD 

Q 

o 
i_ 

o 



(D 
O 
C 

> 
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MAXIMUM RATINGS (Above which the useful life may be impaired) 



Supply Voltage: 


Positive 


+7V 




Negative 


-6V 


Input Voltage: 


Analog' 


-5V to +3V 




References 


-5V to +3V 




Digital 


-5V to OV 


Differential Voltage: 


Analog Input to References 


±6V 




Analog Gnd to Digital Gnds 


±0.1V 



Output Current (each output) 


15mA 


Temperature: Operating, Am6688DL 


-30 to +85°C 


Am6688DM 


-55 to +125°G 


Storage 


-65 to +150°G 


Junction 


+175°C 


Lead (soldering, 60sec) 


+300°G 


Minimum Operating Voltage (V+ to V"") 


10V 



ELECTRICAL CHARACTERISTICS OVER THE OPERATING TEMPERATURE RANGES 

(Unless otherwise specified) 

DC Characteristics 



Am6688DL 



Am6688DM 



Symbo 


Parameter (see definitions) 


Conditions (Note 1) 


Min 


Max 


Min 


Max 


Units 




Resolution 




4 




4 




Bits 






Am6688 - 8 


-5 


+5 


-5 


+ 5 


mV 


Vos 


Error Voltage (each transition) 


- 7 


-10 


+ 10 


-10 


+ 10 


mV 






- 6 


-20 


+ 20 


-20 


+ 20 


mV 


DNL 


Differential Nonlinearity 


^Vref = AVREF(min) 


-0.5 


0.5 


-0.5 


0.5 


LSB 


V|N 


Input Voltage 




-3.3 


+ 2.7 


-3.3 


+2.7 


V 


AVref 


Reference Resistor Voltage 
(Vrh|-VrlO) 


Am6688 - 8 

- 7 

- 6 


0.16 
0.32 
0.64 


6.0 
6.0 
6.0 


0.16 
0.32 
0.64 


6.0 
6.0 
6.0 


V 
V 
V 


Iref 


Reference Current 


AVrep = 2.56V 


6.0 


17 


5.0 


18 


mA 


"b 


Analog Input Current 


VlN ^ Vrhi 




230 




250 


/xA 


II 


Latch Input Current 


Vl ^ VoH 




200 




220 


^lA 






Ta = 25°C 


-0.93 


-0.72 


-0.93 


-0.72 


V 


VoH 


Output HIGH Voltage 


Ta = TA(mln) 


-1.03 


-0.80 


-1.08 


-0.83 


V 






Ta = TA(max) 


-0.86 


-0.64 


-0.83 


-0.58 


V 






Ta = 25°C 


-1.90 


-1.62 


-1.90 


-1.62 


V 


Vol 


Output LOW Voltage 


Ta = TA(min) 


-1.93 


-1.65 


-1.95 


-1.66 


V 






"^A - TA(max) 


-1.86 


-1.58 


-1.84 


-1.54 


V 


1+ 


Positive Supply Current 






100 




100 


mA 


r 


Negative Supply Current 






100 




100 


mA 


Pdiss 


Power Dissipation 


AVref = 2.56V 




1.2 




1.2 


W 


Switching Characteristics (Note 2) 


Fmax 


Maximum Sampling Frequency 




100 




100 




MHz 




Minimum Sample Time 






3 




, 3 


ns 


tpd 


Encode Delay (each transition) 


TA(min) «s Ta =s 25°C 
Ta = TA(max) 




5 
6 




5 
8 


ns 
ns 


ts 


Minimum Set-up Time 


Ta = 25"'C - 




3 




3 


ns 


th 


Minimum Hold Time 


Ta = 25°C 




1 




1 


ns 




Analog Delay (each transition) 


TA(min) =s Ta =s 25°C 
Ta = TA(max) 


3 
4 




3 
4 




ns 
ns 



Notes: 1. Unless otherwise specified, V+ = +6.0V, V" = -5.2V, Vrhi = +2.56V, Vrm = + 1.28V, Vrlq = OV, tp^ = 5ns, and Rl = 100ft to -2V at 
all outputs. The specifications given for Vqs. DNL, and tp<j apply over the full V|n range and for ±5% supply voltages. The Am6688 is 
designed to meet the specifications given in the table after thermal equilibrium has been established with a transverse air flow of 500 LFPM or 
greater. 

2. Switching characteristics are for a lOOmV analog input pulse level-shifted at each transition point to provide an overdrive of ImV past the 
maximum specified error voltage. 
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TIMING DIAGRAM 



KEY TO TIMING DIAGRAM 



/cia; 



tnH — 



NOMINAL THANSmON VOLTAGE 
-\ j ■ -^Vrep + Vrlo (n = 1 to 16) 





VVAVEFCRM INPUTS 



WILL BE 
CHANGING 
FROM H TO L 



WILL CE 
CHANGING 
FROM L TO H 



DON'T CARE, CHANGING 
ANY CHANGE STATE 
PERMITTED UNKNOWN 



During the sampling time, the quantizer acts like a low-gain, very wide-bandwidth linear amplifier. The gain is not high enough to hold the 
outputs in a stable logic state under all conditions; consequently, the outputs may be undefined during this period. The time that the outputs 
are unstable begins tpa after the Latch Enable goes HIGH, and terminates tp^ after it goes LOW. It is best to minimize this time by using as 
narrow a sampling pulse as possible, since the possibility of oscillation due to external parasitic feedback is greater the longer the device is in 
the analog mode. 



TYPICAL TRANSFER FUNCTION 



1 0000 
1111 
1110 
1101 
1100 
1011 
1010 
1001 
1000 
0111 
0110 — 
C101 
01U0 
0011 
0010 
0001 
Q 0000 



MINIMUM STEP WIDTH = 1 LSB-DNL 




I I I I I I I I L 



ANALOG INPUT VOLTAGE 



TRUTH TABLE 



Analog Input 
(relative to Vrlo) 


Q4 


Q3 


02 




Qo 


V|N<^AVref 


L 


L 


L 


L 


L' 


^AVref< V,N<-g-AVREF • 


L 


L 


L 


L 


H 


IaVref-' V|n <^AVref 


L 


L 


L 


H 


L 


3 1 
Yg-^^REF V|N < -J AVree 


L 


L 


L 


H 


H 


|aVref < V|N < 4^VREF 


L 


L 


H 


L 


L 


4aVref< V|fg<|AVREF 


L 


. L 


H 


L 


H 


f AVref < V|N < ^AVref 


L 


L 


H 


H 


L 


■^•^Vref < V|N-^ AVref 


L 


L 


H 


H 


H 


I AVref <V|N<:| AVref 


L 


H 


L 


L 


L 


-|aVref<V|n<| AVref 


L 


H 


L 


L 


H 


|aVref< V|N <^-^Vref 


L 


H 


L 


H 


L 


ilAVREF<V|N<| AVref 


L 


H 


L 


H 


H 


|-AVref<V|n<||aVref 


L 


H 


H 


L 


L 


^ AVref < V|N<'| AVref 


L 


H 


H 


L 


H 


-|-AVref< V|N <J| AVref 


L 


H 


H 


H 


L 


^aVref < V|N < AVref 


L 


H 


H 


H 


H 


ViN > AVref 


H 


L 


L 


L 


L 



CO 

CD 

_o 

"> 



Q 
O 
o 



(D 
O 

c 

> 

■D 
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DISTINCTIVE CHARACTERISTICS 

• 2.5\/ ±0.25% temperature compensated reference 

• Versatile 100mA output for driving external NPN or 
PNP power transistors 

• Thermal shutdown 

• Logic control power up enable 

• Programmable delay and rise time for power supply 



±5% or ±10% over/under voltage detection/protection 
Programmable current limit detection/protection 
Programmable delays for the over/under vollage.and current 
shutdown circuits 

Status outputs for fault conditions and output state 



GENERAL DESCRIPTION 

The Am6300 Power Control Subsystem consists of a regulator 
section, an over/under voltage. detection section, a current limit 
section and a reset and control section. 

The regulator section contains a complete series pass voltage 
regulator with thermal shutdown, which uses external resistors to 
set the output voltage. Both the collector and emitter of the 
regulator output transistor are available to the user for flexibility in 
driving external power devices. The regulator also contains a 
precision, trimmed 2.5 volt reference which is capable of supply- 
ing 5mA of current for external purposes in addition to controlling 
the regulator and generating over and under voltage references. 

The over/under voltage section compares the voltage at the 
sense input of the regulator to the internal reference and deter- 
mines if the difference exceeds the user programmed limits, ±59? 
or ±109?. If one of the limits is exceeded for a period longer than 
the user programmed delay, the regulator shuts down and the 
voltage alarm output is activated. The regulator is reset by 
activating the power down inputs or removing power from the 
device. 

The current limit section detects overload current by means of an 
external sense resistor in series with Vmj, GND, or the output of 



the regulator. The user programs the threshold of this detection 
circuit with external resistors. The regulator shuts down if a cur- 
rent overload is detected for a period longer than a user pro- 
grammed delay and the current alarm is activated. The regulator 
is reset by activating the power down inputs or removing power 
from the device. 

The reset and control section provides to the user, the ability to 
turn the regulator on and off by logic control. The start up of the 
regulator is delayed by a user programmed interval after the 
power up signal is received. After this delay the regulator output 
ramps up at a rate which is also determined by the user. When the 
output voltage levels off at the preset value, the over/under volt- 
age and current limit circuits are activated and a power up output 
is activated which can be used to signal to the user that the supply 
is operating or enable other circuits. 

The Am6300 allows the user a great deal of flexibility in power 
supply configuration and control. It can be operated locally or 
remotely in a stand alone configuration or with external power 
transistors to increase the output current. The Am6300 can be 
cascaded with other Am6300s for a sequenced supply application. 



BLOCK DIAGRAM 




CURRENT 

LIMIT 
CONTROL 




OVER/UNDER 
VOLTAGE 
DETECTION 
CIRCUIT 



OsEL 
USEL 

Valarm 
Vdel 



RESET 
AND 
CONTROL 
CIRCUIT 



ORDERING INFORMATION 



Package Type 


Temperature Range 


Order Number 


Hermetic DIP 


-55 to +^25°C 


AIV16300DM 


Hermetic DIP 


to 70°C 


AM6300DC 


Plastic DIP 


to 70°C 


AM6300PC 



CONNECTION DIAGRAM 
Top View 



Pdel II 3 
PE □ 4 

Prise C = 

IS+ □ 7 
IS- [Z 8 
'DEL II 9 
GND d 10 



□ VEouT 
9 □ VCouT 

6 ^ SENSEiN 

7 □ Vref 

6 II UseL 
5 □ Osel 

< □ Vdel 
3 I] Valarm 

2 DlALARM 
1 □ VcL 



Pin 1 is marked for orientation. 



3112 



® IC MASTER 1983 




MAXIMUM RATINGS 



Pulse Voltage at V+ (50ms) 


50V 


Input Voltage (all pins) 


Gnd to V + 


Continuous Voltage at V+ 


40V 


Maximum Output Current 


100mA 


Input-Output Voltage Differential 


37.5 V 


Internal Power Dissipation 


lOOOmW (Note' 1) 



ELECTRICAL CHARACTERISTICS (Note 2) 



Parameters 


Description 


Test Conditions 


Min 


Typ 


Max 


Units 


Voltage Regulator 




Output Error (Note 3) 




-1.0 




+ 1.0 


%VouT 


AVout/AVin 


Line Regulation, = 25''C 


V|N = 12 to 40V 


.02 


.2 




%VouT 


AVout/AIl 


Load Regulation, Ta 25'C 


Il = 1mA to SOrnA 


.03 


.15 




°'°VoUT 




Ripple Rejection 


f 1kHz Ta = 25'C 


74 


86 




dB 


Ibias 


Sense Input Bias Current 






2 


4 


mA 


V|N 


Input Operating Range 




5 




40 


Volts 


Vqut 


Output Operating Range 




2.5 




37.5 


Volts 


V|N-V0UT 


Input-Output Differential 




2.5 




37.5 


Volts 


Is 


Supply Current 






5 


10 


mA 


Voltage Reference 


VreF 


Reference Voltage 


Ta - 


2.494 


2.5 


2.506 


Volts 


AVREF/AVirg 


Line Regulation 


V||.j = 12 to 40V 








'°VreF 


AVref/AIreF 


Load Regulation 


Irep = 1mA to 5mA 




.15 


.30 


%Vref 


AVref/ATa 


Temperature Stability 


to 70°C 
-55 to 125°C 








ppm/°C 


'sc 


Stiort Circuit Current 


Vref = ov 


10 


30 


60 


mA 


Current Overload Circuit 


V|s (diff)/VcL 


Trip Point Ratio 




.45 


.5 


.55 


V/V 


VCL 


Trip Point Input Range 









.4 


Volts 


V|S (diff) 


Sense Voltage Input Range 









.2 


Volts 


CMVR 


Sense Input Common Mode Range 









V|N 


Volts 


Ibias 


Input Bias Current 
(IS + , IS-) 


V|s = OV to +2V 
V|s - ^2V to V|N 




-8 
+ 8 


-20 
+ 20 


mA 


Iqs 


Input Offset Current 
(1S + , IS-) 






J:1 


±5 


A^A 


Ibias 


Input Bias Current (Vql) 






-.25 


-1.0 


IjlA 


Voltage Protection Circuit 




+5% Error Trip Point 


OsEL= 5V ■ 


4.5 


5 


5.5 


%VouT 




-5% Error Trip Point 


UsEL = 5V 


-4.5 


-5 


-5.5 


%VouT 




4-10% Error Trip Point 


OsEL = OV 


9 


10 


11 


%VouT 




-10% Error Trip Point 


UsEL = OV 


-9 


-10 


-11 


%VouT 


Digital Characteristics (Note 4) 




Input High Level 




2.0 




V|N 


Volts 


V|L 


input Low Level 









.8 


Volts 


Vol 


Open Collector Output Voltage 


Iql = 8mA 
Iql = 15mA 






.4 

■ 1.5 


Volts 



Notes; 1 . Power dissipation ratings apply for Ta =^ 25X. Derate linearly at 8mW/°C above 25°C for commercial parts and above 50°C for military parts. 

2. All specifications are for Vifj = 12V, Vqut = 5V, Iqut = 1fTiA,lREF= 1mA and over the operating temperature range unless othenwise specified. 

3. Includes all errors ass o ciated with on chip reference source and temperature effects. 

4. Digital Inputs are PDN, PDR, OSEL, USEL 
Digital Outputs are Valarm, Ial^rm. PE 
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TIMING CHARACTERISTICS 



T3 
(D 
O 
c 

> 

< 



Parameters 


Description 


Test Conditions 


Min 


Typ 


Max 


Units 


'iDEL. 'VDEL 


Current Overload and Voltage 


Without external cap 




1.2 




fJ.S 


Error Power Down Delays 


With external cap, additional delay 




.22 




Ixs/pF 




Power Up Delay (Note 5) 


Without external cap 




1.2 




^ls 


•PDEL 


With external cap, additional delay 




.22 




Ais/pF 


tpRISE 


Power Up Rise Time (Note 5) 


Without external cap 




1.5 






With external cap 




.22 




/xs/pF 


'PDN. tpDR 


Power Down Reset Pulse Width 




10 






MS 



Note 5: It is necessary to make the total time XpoEL + tpRISE greater than the rise time of the supply to the Am6300 to insure proper power up. 



TIMING WAVEFORMS 



Pdn 



Pdr 



VOUT 



j"" — 'VDEL — ~ 



|— 'PDEL 



OVERVOLTAGE 
ERROR 



• 'prise 



CURRENT 
OVERLOAD 



•prise 



LIC-887 
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Am6301 

Switching Power Supply Controller 

o Feed-forward (line hum suppression) 

o Output over/under voltage protection 

o Input under voltage protection 

o Cycle-by-cycle current linniting 

o Soft start 

o 250kHz max. oscillator frequency 

o Phase lock capability 

o 96% max. duty cycle 

o Double pulse suppression 

o Symmetry inputs for push-pull converter 

o Remote shutdown 

o Pin equivalent to the Siemens' TDA 4700 



GENERAL DESCRIPTION 

The Am6301 Switching Power Supply Controller contains all 
the digital and analog functions necessary to control block- 
ing, single-ended, or push-pull switching power supplies. It 
contains the voltage controlled oscillator, ramp generator, 
comparator, and reference for basic switched mode power 
supplies, as well as, a full complement of interface circuits 
and circuitry to protect both the power supply and its load. 



BLOCK DIAGRAM 



SYM Q, SYM Q, 



COMPARATOR 




OUTPUT 
Qj (ACTIVE L) 
0.7V * V, «, IV 



OUTPUT 
5 Q, (ACTIVE L) 
0.7V < V, * 1V 



3 Vj SUPPtY VOLTAGE 



ADI-020 
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MAXIMUM RATINGS (Above which useful life may be impaired) 



Supply Voltage Vs 


33V 


Voltage at Qi, Q2 


33V 


Input Voltage (all inputs) 


Gnd to Vs 


Current at Qi, Q2 


70mA 


Output Voltage A5 


33V 


Input Current Rramp 


1mA 


Output Voltage A1 


6.5V 





ELECTRICAL CHARACTERISTICS 

(Vs = 12V, Ta = 25°C, fvco = 15kHz) 



(0 
CD 
O 

'> 

0) 

Q 

o 
o 



■D 

CD 
O 

c 
> 

< 



Parameters 


Description 


Test Conditions 


Min 


Typ 


Max 


Units 


Regulator 


Vs 


Supply Voltage 




11 




30 


Volts 


Is 


Supply Current 






12 




mA 


fvco 


Operating Frequency Range 




40 




250l< 


Hz 


Reference 


Vref 


Reference Voltage 




2.35 


2.5 


2.65 


Volts 


AVref/AVs 


Line Regulation 


Vs = 25V ± 20% 




15 




mV 


AVref/AIref 


Load Regulation 


Iref = to 5mA 




3 




mV 


AVref/ATa 


Temperature Stability 








100 


ppm/°C 


Oscillator 


fvco 


Operating Frequency Range 




40 




250l< 


Hz 


Af/f 


Initial Tolerance 


ACt = 0%, ART = 0% 






±7 


% 


Af/ATA 


Temperature Stability 


Ta = to 70°C 






300 


ppm/°C 


Af/AVs 


Frequency Stability 


Vs = 25V ± 20% 






1 


% 


tvco 


Fall Time 


Ct= InF 




1 




flS 


Ramp Generator 


framp 


Frequency Range 




40 




250k 


Hz 


Vramp Hi 


Voltage at Cramp High 






5.5 




Volts 


Vramp Low 


Voltage at Cramp Low 






1.8 




Volts 


Iramp 


Input Current at Rramp 




10 




400 


fiA 


Synchronization 


V|H 


Synchronization Input 




2 






Volts 


V|L 








0.8 


Volts 


VoH 


Synchronization Output 


lOH = 200mA 


4 






Volts 


Vol 


Iql = 1.6mA 






0.4 


Volts 


Comparator A2 


Ib 


Input Bias Current 






-1 






tA2 


Turn-Off Delay 








500 


ns 


V|N 


Input Voltage for Duty Cycle 


Ton/Toff = 0% 






1-8 


Volts 


Ton/Totf = 48% 


5 ■ 






Soft Start 


ICHG 


Charging Current 






6 




/lA 


Idis 


Discharging Current 






2 






Vlim 


Upper Limiting Voltage 






5 




Volts 


Vth 


Reset Voltage 






1.5 




Volts 



3116 



® IC MASTER 1983 




ELECTRICAL CHARACTERISTICS (Cont.) 



LINEAR 
Am6301 



icro uevice: 



V 
{ L 



Parameters 


Description 


Test Conditions 


Min 


Typ 


Max 


Units 


Operational Amplifier 


AoL 


Open Loop Gain 




60 


80 




dB 


Vos 


Input Offset Voltage 








20 


mV 


AVos/ATa 


Vos Tempco 








100 


mV' C 


Ib 


Input Bias Current 






-0.5 






VCM 


Common tVlode Range 









5 


Volts 


lo 


Output Current 






±2 




mA 


AV/At 


Output Slew Rate 




1 




V/ms 


BW 


3dB Bandwidth 




3 




MHz 


</'t 


Phiase Sfiift at 3MHz 




120 




degrees 


Symmetry 


VlH 


Input Voltage 




2 






Volts 


V|L 










0.8 


Volts 


l|L 


Input Low Current 






-1 




;jA 


Output State 


s Qi, 02 












Vol 


Output Voltage 


lO = 25mA 






1 


Volts 


Iqh 


Output Current 


VoH - 30V 






2 


jik 


ON/OFF, Under Voltage 






Vth 


Tfireshiold Voltage 






Vref 




Volts 


Ib 


Input Bias Current 






-1 




mA 


toFF 


Turn-Off Delay 






250 




ns 


tERR 


Error Recognition Time 






50 




ns 


Dynamic Current Limiting 


VcM 


Common Mode Range 









4 


Volts 


Vos 


Input Offset Voltage 








20 


mV 


Ib 


Input Bias Current 






-1 




IJ.A 


tOFF 


Turn-Off Delay 






250 




ns 


tERR 


Error Recognition.Time 






50 




ns 


Over Voltage 


Vth 


Tfireshold Voltage 






Vref 




Volts 


Ib 


Input Bias Current 






-1 




mA 


lOH 


Output Current 


VOH = 5V 






-200 


fJLA 


tOFF 


Turn-Off Delay 




250 




ns 


tERR 


Error Recognition Time 




50 




ns 


Supply Under Voltage 


Vqn 


Turn-On Tfiresfiold, Vs Rising 






9.6 




Volts 


VOFF 


Turn-Off Tfireshold, Vs Falling 






9 




Volts 



CO 
(D 
O 

'> 

Q) 
Q 

O 

o 



T3 
CD 
O 
C 
CC 
> 
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Am6301 FUNCTIONAL DESCRIPTION 

VOLTAGEtCONTROLLED oscillator (VCO) 

The VCO (voltage-controlled oscillator) generates a sawtooth 
voltage at Cj. The duration of the falling edge is determined by 
the selection of Cj. The duration of the rising edge and thus the 
oscillator frequency is determined by Rj and Cj. Maximum 
oscillator frequency is 250kHz. The oscillator frequency can be 
varied for frequency synchronization purposes by varying the 
voltage at CfjUer- The falling edge of the VCO generates the 
synchronization pulse and triggers the ramp generator and other 
parts of the Am6301. 

RAMP GENERATOR - FEED-FORWARD CONTROL 

The ramp generator is triggered by the synchronization pulse of 
the VCO and oscillates at the same frequency. The duration of the 
falling edge of the ramp generator must be shorter than the fall 
time of the VCO. The voltage of the rising edge of the ramp 
generator and a DC voltage at comparator A2 are compared for 
pulse width control of the output. The slope of the rising edge is 
adjusted via the current through Rr. This enables an additional 
superimposed control of the duty cycle dependent on the input 
voltage of the Switched Mode Power Supplies (SMPS). This 
capability (feed -forward) allows for compensation of a known 
interference (e.g. line hum). 

PHASE COMPARATOR - SYNCHRONIZATION 

If the Am6301 is operated without external synchronization, the 
synchronization input must be connected to the synchronization 
output, so that the phase comparator sets the voltage at Cfjuer- 
The VCO then oscillates at the frequency set by Rj and Cj. Other 
circuits can be synchronized with the synchronization output. The 
Am6301 can be synchronized to an external signal of any duty 
cycle. The synchronization input and output are TTL compatible. 

PUSH-PULL FLIP-FLOP 

The push-pull flip-flop is toggled by the falling edge of the VCO. 
This guarantees that only one of the two push-pull outputs can be 
enabled at any one time. 

COMPARATOR A2 - PULSE WIDTH MODULATION 

The two noninverting inputs of the comparator are switched in 
such a manner that the lowest level is always compared with the 
inverting input. As soon as the voltage of the rising sawtooth at 
Cr exceeds the lower of the two levels, both outputs are disabled 
via the pulse turn-off flip-flop. 

REGULATING AMPLIFIER A1 

A1 is a high-quality regulating amplifier. It can be used in the 
control loop to transmit the amplified error voltage onto the free 
noninverting input of the comparator A2. A voltage change is 
thus transformed into a duty cycle change. The common mode 
range of A1 covers to +5V. A1's low output impedance allows 
the use of feedback for the adjustment of the regulator loop- 
characteristics. 

PULSE TURN-OFF FLIP-FLOP 

This flip-flop enables the outputs at the beginning of each half 
period, and upon an error signal from A7 or a turn-off signal from 
A2 switches the outputs off for the remainder of the half period. 
Double pulses at the output cannot occur. 

COMPARATOR A3 

A3 limits the voltage at the Cgoft start pin (and also one input of A2) 
to a maximum of 5V. For a specified slope of the rising ramp 
generator edge, the duty cycle can be limited to a maximum 
value. 



COMPARATOR A4 

Comparator A4 has its switching threshold set to 1.5V and its 
output connected to the error flip-flop, so that when the voltage at 
capacitor Cgoft start is less than 1.5V the flip-flop is set. The error 
flip-flop only accepts the set pulse if no reset signal is present. 
Thus, an output turn-on is prevented as long as an error signal is 
present. 

SOFT START 

The output duty cycle is a function of the lower of the two voltages 
at the noninverting inputs of A2. At the time the Am6301 is turned 
on, the voltage at capacitor 

^soft start 'S equal to OV. As long as no 
error exists, this capacitor is charged with a current of 6/iA to the 
maximum value of 5V. In the case of an error, Csoft start is 
discharged with a current of 2/xA. The error flip-flop is set when 
the Csoft start voltage is below 1 .5V and the outputs are enabled if 
a reset signal is not present at the same time. The minimum 
ramp generator voltage is 1.8V, therefore, the soft start circuit 
only controls the duty cycle after the voltage at Cgofi start 
exceeds 1.8V. 

ERROR FLIP-FLOP 

Error signals to input R of the error flip-flop cause the outputs to 
be disabled immediately. The system turns on again using the 
soft start, after the error has been eliminated. 

COMPARATOR A5 - OVER VOLTAGE 

The input or output voltages of an SMPS can be monitored using 
A5. In the case of an over voltage, the error flip-flop immediately 
disables the IC outputs. After the over voltage is reduced, the 
SMPS turns back on using the soft start. The output of A5 can be 
fed back to the input. This causes the IC output stage to remain 
disabled even after elimination of the over voltage, until the 
supply voltage is briefly turned off, or the over voltage input is 
briefly connected to ground. To use this SCR-type action, the 
voltage to be monitored must be coupled resistively (^5K^l) to 
the over voltage comparator. 

COMPARATOR A6 - ON/OFF UNDER VOLTAGE 

The comparator A6 reacts to an under voltage relative to Vref 
and switches the IC outputs off. The input voltage of the SMPS 
can for example, be monitored, turning the outputs off if the input 
voltage is below a desired level. When the input voltage returns to 
the desired level, the Am6301 turns back on using t he so ft start. 
This input can also be used as a TTL compatible ON/OFF control. 

COMPARATOR A7 - 

DYNAMIC CURRENT LIMITING CIRCUIT 

A7 provides for the recognition of over current in the switching 
transistors. The system is turned on again at the beginning of the 
half period after the error is eliminated, the soft start is not used 
however. The A7 common mode range extends from to +4V so 
that the smallest voltage drops can be recognized. The delay 
time from the occurrence of an error to the disabling of the outputs 
is only 250ns. 

COMPARATOR A8 - IC UNDER VOLTAGE 

Comparator A8 prevents undefined operating conditions of the IC 
outputs if the IC supply voltage becomes too low. If Vs s59V, the 
output stage is disabled. This condition is maintained until Vs = 
OV. Built-in hysteresis prevents permanent switching at the com- 
parator's switching threshold. At a supply voltage of Vs s=9.6V, 
the Am6301 turns on using the soft start. 
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SYMMETRY 

Saturation of the transformer core must be prevented in push-pull 
converters. The degree of saturation of the transformer can be 
determined with an external circuit: and, in relation to this, the on 
times of the outputs can be asymmetrically shortened. If the 
symmetry correction circuit is not required, the symmetry 
inputs must be connected to ground. The input levels are TTL 
compatible. 



OUTPUTS, DEADTIME 

The two outputs Qj and Q2 are transistors vj\\h open collectors. 
Their saturation voltage is 1V at 25mA. They operate in a push- 
pull mode and can be connected in parallel to drive single-ended 
converters with a maximum duty cycle of 96°o. The time, during 
which only one of the two outputs is on, can be varied. The 
duration of the falling edge at the VCO is the same as the 
minimum time (dead time) during which both outputs are disabled 
simultaneously. The dead time, in push-pull SMPS, prevents the 
power transistors from being on at the same time. 





Figure 2. Am5301 Pulse Timing Diagram, Dotted Lines 

Show the Effect of Feed-Forward Control. abi 022 
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FUNCTIONAL PIN DESCRIPTION 

Vrep The output of the internal 2.5V reference. 

Output The open collector output transistors capable of 

Ql, Q2 sinking 70mA each. 

SYMQi, Q2 Transformer unbalance control inputs. With a 
small amount of external circuitry these inputs can 
be used to cause assymetrical output duty cycles. 
This allows correction for imbalances in the 
push-pull circuitry. 

SYNC OUT The VCO output, used for synchronizing other 
circuits to the Am6301 . 

Cgof t start An external capacitor at this pin causes the output 
duty cycle to increase linearly during power up. 

Rj, Ct An external resistor and a capacitor at these pins 

control the VCO center frequency of the phase 
locked loop oscillator. 

Cfiiter An external filter capacitor for the control voltage 

of the phase locked loop is connected to this pin. 

SYNC IN This pin is connected to one input of the phase 
comparator in the phase locked loop, the other 
input is internally connected to the VCO output. 

Rr, Cr An external resistor and a capacitor at these pins 

control the slope of the ramp generator. The 



feed-forward control works by changing the vol- 
tage across Rramp which affects the ramp slope 
and causes a modulation of the duty cycle. 

Comp In The noninverting input of the pulse width modu- 
lating comparator. 

Amp Out The output of the uncommitted operational 
amplifier. This amplifier is used as the error 
amplifier in most systems. 

Amp In, These are the inputs of the uncommitted opera- 
(-) Amp In tional amplifier. 

ON/OFF This input disables the outputs when it is con- 
Under nected to a voltage lower than V^^p. It can be 
Voltage connected as a remote shutdown or as an under 
voltage protection. 

Over Voltage This input disables the outputs whenever it is 
Input higher than Vref- 

Over Voltage The output of the over voltage comparator. This 
Output pin can be connected back to the over voltage 

input for SCR-type protection. 



+'dyn. 
-'dyn 



Sense inputs for the dynamic current limiting 
circuit. 



CONNECTION DIAGRAM 
Top View 
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Note: Pin 1 is marked for orientation. 



ORDERING INFORMATION 

Order the part number according to the table below to obtain the desired package, 
temperature range, and screening level. 



Order Number 


Package Type 

(Note 1) 


Operating Range 

(Note 2) 


Screening Level 

(Note 3) 


AM6301DL 


D-24-1 


L 


C-1 


AM6301DC 


D-24-1 





C-1 


AM6301PC 


P-24-1 


C 


C-1 



Notes: 1 . D = Hermetic DIP, P = Plastic DIP. Number following letter is number of leads. 

2. C = to 70°C; L = -25 to 85°C. 

3. Level C-1 conforms to MIL-STD-883, Class C. 
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Am7910 
FSK Modem 
WORLD-CHIPTM 

• Complete FSK MODEM in a 28-pin package (except 
line interface) 

• Meets basic Bell 103/113/108, Bell 202, CCITTV.21 , 
CCITT V.23 specifications (pin-programmable selection) 

• No external filtering required 

• All digital processing, including digital filters 

• ADC/DAC on chip 

• Includes essential RS-232/CCITT V.24 handshake 
signals 

• Auto-answer capability 

• Local copy/test modes 

• 1200 bps full duplex on 4-wire line 
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Figure 1. Am7910 Pinout 



GENERAL DESCRIPTION 

The Am7910 is a single-chip asynchronous Frequency Shift 
Keying (FSK) voiceband modem. Operating at rates up to 
300, 600 or 1200 bits per second, it is compatible with the 
applicable Bell and CCITT recommended standards for 
103/113/108, 202, V.21 and V.23 type modems. Five mode 
control lines select a desired modem configuration. 

Digital signal processsing techniques are employed in the 
Am7910 to perform all major functions such as modulation, 
demodulation and filtering. The Am7910 contains on-chip 
analog-to-digital and digital-to-analog converter circuits to 
minimize the external components in a system. This device 
includes the essential RS-232/CCITT V.24 terminal control 
signals with TTL levels. 

Clocking can be generated by attaching a crystal to drive the 
internal crystal oscillator or by applying an external clock 
signal. 

A data access arrangement (DAA) or acoustic coupler must 
provide the phone line interface externally. 

The Am7910 is fabricated using N-channel MOS technol- 
ogy in a 28-pin package. All the digital input and output 
signals (except the external clock signal) are TTL compat- 
ible. Power supply requirements are ± 5 volts. 
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Figure 2. Am7910 Bloclt Diagram 



WORLD-CHIP is a trademark of Advancea Micro Devices. 
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A COMPLETE FSK MODEM ON ONE WORLD- CHIP 



TM 



It's the World's First 

The new Ani79 10 is the first complete, asynchronous 
Frequency Shift Keying modem ever offered on a 
single LSI chip. Our Am7910, a crystal, and a few 
inexpensive, non-critical components are all you 
need. No external filters, no hybrids, no tuned 
circuits are needed. Never before has the modem 
function been so easy to build into your products. See 
Figure 1. 

It's the World's Most Complete 

All the features a modem should have are built right 
in. Filters are already there. Handshake signals 
already there. Auto- answer is already there. Local 
loopback is already there. Back channels are already 



there. No extra components are required to 
implement these functions. Even line equalization is 
available if you want it. No modem chip or chip set 
has ever offered you so many features. 

It's a WORLD- CHIP"* 

No matter where you market your product, the 
Am7910 is the perfect modem solution. It's 
designed to meet communications performance 
standards around the world. Without any additional 
circuitry, it can be switched to any of 9 Bell or 
CCITT standards. The flexibility of Digital Signal 
Processing allows systems built with the Am79IO to 
be used all over the world without modification to 
the modem circuit. 



Fisure 1. Stand-Alone Am7910 Application 
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DIGITAL SIGNAL PROCESSING FOR HIGH STABILITY, 
WITHOUT CRITICAL COMPONENTS 



The Am7910 Doesn't Drift 
With Time or Temperature 

The Am79|{) uses digital signal processing 
techniques (DSP) to perform all major functions, 
including modulation, demodulation and filtering. 
Because of the use of DSP, the performance of each 
section' of the Am79l() is perfectly predictable and 
inherently stable over time and temperature. The 
modem performance specifications are designed 
into the digital signal processing algorithms, and 
that's where they stay, inside the chip, never 
changing, guaranteed. There's nothing to adjust, 
nothing to age or drift. See Figure 2. 



No External Filters 

Digital Signal Processing completely eliminates the 
need for external critical-tolerance filters that analog 
designs require. Since no critical tuned components 
are required i printed circuit board design with the 
Am7910 is easier than ever. And DSP does not 
produce the noise and supply voltage sensitivity that 
is commonly found in switched capacitor designs. 
The bottom line is, fewer components, therefore a 
lower cost system solution. 



Figure 2. 
a) Transmitter Block Diasram 
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b) Receiver Block Diasram 
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SELECTABLE TO ANY OF 9 DIFFERENT WORLD STANDARDS 



The Am79IO is designed to be used in equipment all 
over the world. The device operates in Bell 103 and 
202, and CCITT V.21 and V.23 modem 
configurations at baud rates from 300 to 1200bps 



(with back channel). Mode selection is controlled by 
five simple programming inputs. No crystals need to 
be changed. No extra resistors, capacitors, or 
interface circuits. Just switch a few control lines. 



MODEM CONFIGURATIONS 



STD 


BPS 


DUPLEX 


FEATURES 


Bell 103 


300 


Full 


Originate 


Bell 103 


300 


Full 


Answer 


Bell 202 


1200 


Half 




Bell 202 


1200 


Half 


Line Equalizer 


CCITT V.2i 


300 


Full 


Originate 


CCITT V.21 


300" 


Full 


Answer 


CCITT V.23 mode 2 


1200 


Half 




CCITT V.23 mode 2 


1200 


Half 


Line Equalizer 


CCITT V.23 mode I 


600 


Half 





MORE BUILT-IN FEATURES 
MAKE THE Am7910 THE EASIEST MODEM TO USE 



Loopback for Simplified Testing 

Ten loopback modes exist which permit both analog 
and digital loopback for each modem configuration. 
When a loopback mode is selected, the signal 
processing circuits for both the transmitter and 
receiver are set to operate on the same channel or 
frequency band. The analog output (Transmitted 
Carrier) and the analog input, (Received Carrier) can 
be externally connected together for local analog 
loopback. Alternatively, the digital data signals (TD 
and RD, or BTD and BRD,) can be connected 
externally, allowing a remote modem to test the local 
modem with its digital data signals looped back. 
Thus, the Am7910 reduces maintenance, service 
time, and cost. The 202 and V.23 loopback modes 
can also be used for 1200bps full duplex operation 
over 4- wire lines. 

Back Channel Option Included 

Low bit- rate back channels are provided by the 
Am7910 when the Bell 202 or CCITT V.23 modem 
configurations are selected. The back channel uses 
the remaining bandwidth of the line to return 
acknowledgement and control signals to the sender 
on another channel, while the sender continues to 
transmit at 1200 baud. Overall transmission speed is 
improved by not having to turn the line around to send 



an acknowledgement, nor is it necessary to complete 
transmission of a data block before receiving an error 
signal. The 202 back channel allows up to 5 bits per 
second and the V.23 back channel allows up to 75 bits 
per second. 

Auto -Answer for 
Remote Installations 

Auto-answer capability, important for equipment in 
remote places, is also built in. Upon receipt of a 
signal at its Ring Input, the Am7910 generates a 
silence interval followed by an answer tone of the 
proper duration at the Transmitted Carrier output. 
The auto-answer sequence meets Bell and V.25 
specifications. 

RS-232 and CCITT V*24 
Terminal Control Signals 
Provided On -Chip 

Essential terminal control signals such as Data 
Terminal Ready (DTR), Request to Send (RTS), 
Clear to Send (CTS) and Carrier Detect (CD), are 
included in the Am7910. All the specified delays, 
such as Request-to-Send ON to Clear-to-Send ON 
are automatically inserted. The control signals are 
TTL compatible. 
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SETS THE INTERNATIONAL STANDARD 
OF PERFORMANCE 



The measure of a modem's performance is its ability 
to extract correct data from a signal received over a 
line with severe distortion, attenuation, and noise. 
The graphs below show the Bit Error Rate (BER) of 
the Am7910 under two sets of conditions. At the left 
is the data for a Bell 103 configuration over an 



undistorted line and a line with amplitude and group 
delay distortion. On the right is the data for a V.23 
configuration for an undistorted and a severely 
distorted line. Compare this performance data with 
any other modem chip or chip set and you'll see why 
the Am7910 sets the standard. 



Performance Curves 
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MEETS THE INTERNATIONAL STANDARD OF QUALITY 



Fabricated using N-channel MOS technology in a 
28-pin package, every lot of Am79IO FSK modems 
that Advanced Micro Devices ships meets or ex- 
ceeds the International Standard of Quality, 



INT-STD-123. We promise you a 0.3% AQL-the 
best guarantee available. When you choose the 
Am7910, you have opted for state-of-the-art design 
along with quality that's second to none. 
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THE WORLD-CHIP"* SERIES 



Telephone systems around the world are evolving 
rapidly into something new: a huge digital data 
communications network. The crossbar switches of 
yesterday are being replaced by compact electronic 
switches that route digital bit streams from one 
subscriber to another. The wires that used to carry 
human speech alone now also carry streams of digital 
data via modems. Soon the telephone set itself will be 
changed from a simple device for talking and 
listening into a specialized data terminal, capable of 
doing much more. 

As the information carried by our telephone networks 
has changed, new standards have been added to the 
old. Standards to digitize voice. Standards for 
sending digital data , over voice-grade lines. 
Standards for multiplexing many data packets onto a 
single line. Around the world, two groups of 
standards are used — one developed by Bell in the 
U.S., another developed by the CCITT. Until now, 
the electronic components designed to make this 
revolution possible have been specialized for one 
group of standards or the other, and usually for only 
one standard or variation within that group. 

Advanced Micro Devices' World-Chip™ Series is 
different. We're using a variety of technologies to 
create circuits that support the telecom revolution all 
over the world. We're using advanced architectural 



concepts, especially digital signal processing, to 
move critical filtering and signal conditioning 
directly onto the integrated circuit. Digital techniques 
provide guaranteed high stability and repeatability, 
and also allow changes to filtering characteristics 
under user program control. We're using our skills in 
both linear and digital circuit design to put the 
conversions between analog signals and digital data 
on the same IC as the digital processing circuits. And 
we're using our MOS and Bipolar process 
technologies to solve each part of the system problem 
in an optimum way with parts that are designed to 
work together. By the end of the decade AMD will 
have led the way to more efficient, effective and 
inexpensive methods for making the world an even 
smaller (and faster) place in which to communicate. 

AMD has developed a set of components that work in 
any of the world's telecommunications systems. 
Each integrated circuit can be programmed to 
perform its function in conformance with any of the 
applicable standards. The state-of-the-art features 
built into our devices are available simultaneously to 
customers designing equipment for any of the 
world's telecom markets. And customers who 
themselves design equipment for more than one 
market can use a single set of circuits — Advanced 
Micro Devices' World -Chips^"^ — to meet all 
their needs. 



RELATED WORLD-CHIP'** SERIES PRODUCTS: 

• Am7901/7902 Subscriber Line Audio- 
Processing Circuit 

• Am7950 SLIC 
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Advanced Micro Devices has developed a set of MOS and Bipolar high performance integrated circuits designed to 
minimize the cost of connecting multivendor devices to an Ethernet bus. This family is designed to provide in the 
minimum package count, all the logic, protocol and control functions required to interface all the popular 16-bit 
processors to an Ethernet local area network. 



Am7990 Local Area Network Controller for Ethernet (LANCE) 

• Buffer management • Address Detection 



• On board DMA 

• Limit Error Detection 



Line Access Protocol (CSMA/CD) 
Collision handling 



Am7991 Serial Interface Adaptor (SIA) 

• Manchester encoding/decoding 

• Differential to TTL signal conversion 

• Transceiver cable interface 

Am79XX Ethernet Transceiver 

• Collision detection 

• Line protection 



Key System Level Features 



16-Bit Bus Interface 

Compatible with 

• Z8000 

• 8086 

• 68000 

• LSi<II 

Broad Range of Diagnostics 
Alternate Sourced 



Meets the Ethernet Specification 

Ethernet Data Link Layer Support 

• Buffer management 

• Data encapsulation 

• Framing and packet, control 

• CRC generation/check 

• Serial/deserialization 

Ethernet Physical Link Layer Support 

• Data rate: 10 Mb/s 

• Carrier-sense multiple-access 
with collision detection 

• Transceiver interface compatibility 
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Advanced Micro Devices is introducing a set of LSI devices 
that provides the Ethernet system designer, and designers of 
Ethernet compatible products, a low cost physical and link level 
interface to the Ethernet Bus. 

The Am7990 Ethernet interface family is being designed using a 
combination of MOS and llViOX™ bipolar technologies. This fam- 
ily consists of the Am7990 Local Area Network Controller for 
Ethernet (LANCE), and the Am7991 Serial Interface Adapter 
(SIA). As shown in Figure 1, the Am7990 family provides the 
complete interface between the device System Bus and the 
Ethernet Transceiver Cable. 

The Am7990 LANCE is a lOM-bit/sec MOS device in a 48-pin 
package, optimized to perform the link level Ethernet protocol. 
The CSMA/CD network access, memory management (onboard 
DMA), error reporting, packet handling, and microprocessor 
interface functions also reside in the LANCE. 

The Am7991 Serial Interface Adaptor provides Manchester en- 
coding and decoding of the serial bit stream and interfaces the 
TTL output of the LANCE to the differential inputs of the trans- 
ceiver. It has an on board phase locked loop to recover clock from 
an incoming signal and can use an external crystal oscillator or 
TTL inputs to provide clock for transmission. 

Coupling the Ethernet Node to the Ethernet Cable requires a 
transceiver. Commercially available board or module transceiv- 
ers can be used with the LANCE and SIA. Advanced Micro 
Devices has a monolithic transceiver in an early phase of 
development which should lower the cost significantly in this area 
as well. 



BASIC SYSTEM OPERATION 

Ethernet is a send and receive half duplex system. The node must 
function in either transmit or receive mode at any instant in time. 
Before transmission the node must be sure there is no contention 
for the bus. The Ethernet CSMA/CD network access algorithm is 
implemented completely within the LANCE. In addition to listen- 
ing for a clear coax before transmitting, Ethernet handles colli- 
sions in a predetermined way. Should two nodes attempt to 
transmit at the same time, the signals will collide and the data on 
the coax will be garbled. The transmitting nodes listen while they 
transmit and detect the collision. Both continue to transmit for a 
predetermined length of time to "jam" the network, insuring all 
nodes have recognized the collision. The transmitting nodes then 
delay a random amount of time according to the "truncated binary 
backoff" algorithm implemented in the LANCE, before attempting 
to transmit again. This minimizes the possibility of collision on 
retransmission. 

TRANSMIT MODE 

In the transmit mode, the LANCE initiates a DMA cycle to access 
data from a transmit buffer. It prefaces the data with a preamble, 
and sync pattern then calculates and appends a 32-bit CRC. 

This packet is transmitted serially to the SIA. The Manchester 
encoder in the SIA takes the transmitted data from the LANCE 
and creates the Manchester encoded differential signals 
TRANSM1T+ and TRANSMIT- to drive the Transceiver cable. 
These differential signals are coupled through the transceiver 
cable, transceiver and on to the Ethernet coaxial cable. 



Figure 1. Ethernet Node Architecture 
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RECEIVE MODE 

When carrier is present on the Ethernet coax, the Transceiver will 
create the differential signals RECEIVE+ and RECEIVE-. 
These inputs to the SIA are decoded by the Manchester decoder. 
A phase locked loop synchronizes to the Ethernet Preamble, 
allowing the decoder to recover clock and data from the encoded 
signals. These two signals are supplied to the LANCE as the TTL 
signals RECEIVE DATA and RECEIVE CLOCK. In addition, the 
SIA creates the signal CARRIER PRESENT while it is receiving 
data from the cable, indicating to the LANCE that receive data 
and clock are available. When these signals reach the LANCE, 
the CRC is calculated and compared to the CRC checksum at the 
end of the packet. If the calculated CRC doesn't agree with the 
packet CRC an error bit is set and an interrupt generated to the 
microprocessor. 

ADDRESSING 

There are three addressing modes. The first is physical address- 
ing which requires a comparison of the 48- bit destination address 
in the packet with the node address programmed into the LANCE 
during initialization. The second mode is multi-cast addressing. 
This mode.can be useful when sending packets to all of one type 
of a device simultaneously on the network, or for a broadcast 



situation where all nodes on the network receive the packet. In the 
final "promiscuous" mode of operation, a node will accept all 
packets on the coax regardless of their destination address. 

ERROR REPORTING 

Extensive error reporting is provided by the LANCE through 
microprocessor interrupt and error bits in a status register. The 
following are the significant error conditions: 

• CRC error on receive 

• Babbling error 

• Missed packet 

• Memory error 

BUFFER MANAGEMENT 

A key feature of the LANCE and it's on board DMA channel is the 
flexibility and speed of communication between the LANCE and 
the host microprocessor through common memory locations. The 
basic organization of the buffer management consists of circular 
task queues called descriptor rings for transmit and receive oper- 
ations. Up to 128 tasks may be queued on a descriptor ring 
awaiting execution by the LANCE. (Figure 2) 



Figure 2. LANCE/Processor Memory Interface 
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MICROPROCESSOR INTERFACE 

The parallel interface of the LANCE has been designed to be 
"friendly" or easy to interface to a variety of popular 16-bit micro- 
processors. These microprocessors include the 68000, Z8000, 
8086, and LSI-II devices. 



The LANCE has a 24-bit wide linear address space when it is in 
the Bus Master Mode allowing it to DMA directly into the entire 
address space of the above microprocessors. The LANCE inter- 
faces with both multiplexed and demultiplexed data busses 
(Figure 3) and features control signals for address/data bus 
transceivers. 
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Am7990 

Local Area Network Controller 
for Ethernet™ (LANCE) 

• Compatible with Ethernet specifications 

• Single +5 volt power supply 

• Single phase 10MHz TTL level clock 

• TTL compatible inputs and outputs 

• Direct interface to variety of microprocessors 

• CSMA/CD access protocol 

• Collision handling and retry 

• On board DMA control 

• Error detection and interrupt capability 

• Packet formatting including: 

preamble and CRC insertion 
preamble stripping and CRC checking 



GENERAL DESCRIPTION 

The Am7990 Local Area Network Controller for Ethernet 
(LANCE) is a 48 pin VLSI device designed to greatly simplify 
interfacing a microcomputer or minicomputer to an Ethernet 
Local Area Network. This chip, in conjunction with the 
Am7991 Serial Interface Adapter (SIA), and closely coupled 
local memory and microprocessor is intended to provide the 
user with a complete interface module for an Ethernet 
network. The Am7990 is designed using a scaled N 
Channel MOS technology and is compatible with a variety of 
microprocessors. 



LANCE BLOCK DIAGRAM 
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PIN DEFINITIONS 

DALoo- 
DAL15 

A16-A23 



Data/Address Lines (Input/Ogtput 3-State). The 

time multiplexed Address/Data bus. 



High Order Address Bus (Output 3-State). The 

additional address bits necessary to extend the DAL 
lines to output a 24 bit address. These lines are driven 
as a Bus Master only. 

READ (Input/Output 3-State). Indicates the type of opera- 
tion to be performed in the current bus cycle. This 
signal is an output when the LANCE is a Bus Master. 

High - Data is placed on the DAL by the chip 

Low - Data is taken off the DAL by the chip 

The signal is an input when the LANCE is a 
Bus Slave 

High - Data is placed on the DAL by the chip 

Low - Data is taken off the DAL by the chip 

BMq, BMi Byte Mask (Input/Output). Pins 15 and 16 are pro- 
gramma ble through bit (00) of CSR3. Asserting , 
RESET clears CSR3. 

If CSR3 (00) BCON = 
I/O pin 16 = BMi (Input/Output 3-State) 
I/O pin 15 = BMq (Input/Output 3-State) 

If CSR3 (00) B CON = 1 
I/O pin 16 = BUSAKO (Output) 
I/O pin 15 = Byte (Input/Output 3-State) 

BMq, BMi Byte Mask. Indicates the byte(s) of a bus 
transaction to be read or written. The BM lines are 
ignored by LANCE as a Bus Slave, which assumes 
word transfers only. The LANCE drives the BM lines 
only as a Bus Master. Byte selection is done as out- 
lined in the following table. 

CSR3 (00) BCON = 

BMi BMq 

LOW LOW Whole word 
LOW HIGH Upper byte 
HIGH LOW Lower byte 
HIGH HIGH None 

BYTE An alternate byte selection line. Byte selection Is done 
using the BYTE line and DALqo ''"e, latched during 
the address portion of the bus transaction. The BYTE 
line is ignored by a Bus Slave (similar to BMq, BMi). 
There are two modes of ordering bytes dependent on 
bit 02 of CSR3 (BSWP). This programmable ordering 
of upper and lower bytes is necessary for compatibility 
with the various 16 bit microprocessors. 



^v„^^ Mode 
\. Bits 
Signal 
Line 


BSWP = 
and BCON = 1 


BSWP = 1 
and BCON = 1 


BYTE = L and 
DALoo = L 


Word 


Word 


BYTE = L and 
DALoo = H 


Illegal 


Illegal 


BYTE = H and 
DALoo = H 


Upper Byte 


Lower Byte 


BYTE = H and 
DALoo = L 


Lower Byte 


Upper Byte 



Vss 


d 


1 




48 


Z2 


Vcc 


DAL7 


cz 


2 




47 


ZD 


DALg 


DALg 




3 




46 


Z] 


DAL9 


DAL5 




4 




45 


Z] 


DAL^O 


DAL4 


IZ 


5 




44 


Z] 


DAL,, 


OAL3 


d 


6 




43 


ZJ 


DAL,j 


DALj 


d 


7 




42 


ZI 


DAL, 3 


OAL, 


[= 


8 




*1 


z: 


DAL14 


DALo 


1= 


9 




40 


Zl 


DAL, 5 


READ 


1= 


10 




39 


Zl 


*16 


ifffS 


c 


11 




38 


Zl 


*17 


DALI 


m 


12 




37 


Zl 


A18 


DALO 


c 


13 




36 


Z] 


Ai9 


DAS 


1= 


14 




35 


Zl 


*20 


BMq/BVTE 


1= 


15 




34 


Z] 


*21 


BM^/BUSAKO 


cz 


16 




33 


Zl 


*22 


HOLD/BUSRQ 




17 




32 


ZD 


A23 


ALE/AS 


d 


18 




31 


ZD 


RX 


HLDA 


cz 


19 




30 


Zl 


CARR 


ci 


cz 


20 




29 


Zl 


TX 


ADR 


IZ 


21 




28 


Z] 


CLSN 


READY 


m 


22 




27 


Zl 


RCLK 


RESET 


cz 


23 




26 


Zl 


TENA 


Vss 


cz 


24 




25 


Z] 


TCLK 



Note: Pin 1 is marked for orientation. 



CS Chip Select (Input). Indicates, when asserted, that 

the LANCE is the slave device of the data transfer. 
CS must be valid throughout the data portion of the 
bus cycle. 

ADR Register Address Port Select (Input). When 
LANCE is slave, ADR indicates which of the two 
register ports is selected. ADR LOW selects register 
data port, ADR HIGH selects register address port. 
ADR must be valid throughout the data portion of the 
bus cycle. 

ALE/AS Address Latch Enable (Output 3-State). Used to 
demultiplex the DAL lines and define the address 
portion of the bus cycle. This I/O pin is programmable 
through bit (01) of CSR3. As ALE, (CSR3 (01), 
ACON = 0) the signal transitions from a HIGH to a 
LOW during the entire data portion of the transaction. 
As AS (CSR3 (01), ACON = 1), the signal pulses 
LOW during the address portion oMhe bus trans- 
action. The LANCE drives the ALE/AS line only as a 
Bus Master. 

DAS Data Strobe (Input/Output 3-S tate). Defines the 
data portion of the bus transaction. DAS is driven only 
as a Bus' Master. 

DALO Data/Address Line Out (Output 3-Stat e). An exter- 
nal bus transceiver control line. DALO is asserted 
when the LANCE drives the DAL lines. 

DALI Data/Address Line Out (Out put 3- State). An exter- 
nal bus transceiver control line. DALI is asserted when 
the LANCE reads from the DAL lines. 

HOLD/ Bus Hold Request (Output Open Drain). Asserted 
BUSRQ by the LANCE when it requires access to memory. ' 
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HOLD is held LOW for the entire ensuing bus trans- 
action. The function of this pin is programmed through 
bit (00) of CSR3. Bit (00) of CSR3 is cleared when 
RESET is asserted. 

When CSR3 (00) BOON = 

I/O pin 17 = HOLD (Output Open Drain) 
When CSR3 (00) BOON = 1 



HLDA 



INTR 



RX 
TX 



I/O pin 17 = BUSRQ (Output Open Drain) 

BUSRQ will be asserted only If I/O pin 17 is high 
prior to assertion. 

Bus H old Acknowledge (Input). A response to 
HOLD indicating that the L ANCE is the Bus Master. 
HLDA goes back high after HOLD has gone high. 

Interrupt (Ouput Open Drain). An attention signal 
that indicates, when active, that one or more of the 
following events have occurred: a message recep- 
tion or transmission has completed, an error has 
occurred during the transaction, the initialization pro- 
cedure has co mplete d, or a memory error has been 
encountered. INTR is enabled by programming 
register CSRO. 

Receive (Input). Receive Input Bit Stream. 
Transmit (Output). Transmit Output Bit Stream. 



TENA Transmit Enable (Output). Transmit Output Bit 
Stream enable. A level asserted with the Transmit 
Output Bit Stream, TX, to enable the external transmit 
logic. 

RCLK Receive Clock (Input). Normally a 10MHz square 
wave synchronized to the Receive data and only ac- 
tive while receiving an Input Bit Stream. 

CLSN Collision (Input). A logical input that indicates that a 
collision is occurring on the channel. 

CARR Carrier (Input). A logical input that indicates the pre- 
sence of Carrier on the channel. 

TCLK Transmit Clock (Input). Normally a freerunning 
10MHz clock. 

READY (Input/Outp ut Open Drain). When the LANCE is a 
Bus Master, READY is an asynchronous input from 
external memory acknowledging that.it will complete 
the data transfer. As a Bus Slave, the LANCE asserts 
READY when it has put data on the Bus, or is about to 
take dat a off the Bus. REA DY is a response to DAS. 
READY returns HIGH after DAS has gone HIGH. 

RESET (Input). Bus Reset signal. Causes the LANCE to 
cease operation and enter an idle state. 

Vcc Power supply pin +5 volts ± 5% 

Vss Ground 



FUNCTIONAL DESCRIPTION 

The parallel interface of the Local Area Network Controller for 
Ethernet (LANCE) has been designed to be "friendly" or easy to 
interface to a variety of popular 16-bit microprocessors. These 
microprocessors include the following: Z8000, 8086, 68000, and 
LSI-1 1 . The LANCE has a 24-bit wide linear address space when 
it is in the Bus Master Mode allowing it to DMA directly into the 
entire address space of the above microprocessors. When the 
LANCE is a Bus Master a programmable mode of operation 
allows byte addressing in one of two ways: A Byte/Word control 
signal compatible with the 8086 and Z8000, or an Upper Data 
Strobe and Lower Data Strobe signal compatible with micro- 
processors such as the 68000. A programmable polarity on the 
Address Strobe signal eliminates the need for external logic. 
The LANCE interfaces with both multiplexed and demultiplexed 
data busses and features control signals for address/data bus 
transceivers. 

During initialization, the CPU loads the starting address of the 
initialization block into two internal control registers. The LANCE 
has four internal control and status registers (CSRO, 1,2,3) which 
are used for various functions such as the loading of the initializa- 
tion block address, different programming modes, and status 
conditions. The host processor communicates with the LANCE 
during the initialization phase, for demand transmission, and 
periodically to read the status bits following interrupts. All other 
transfers to and from the memory are handled as DMA under 
microword control. 

Interrupts to the microprocessor are generated by the LANCE 
upon completion of its initialization routine, the reception of a 
packet, the transmission of a packet, transmitter timeout error, a 
missed packet, and memory error. 

The cause of the interrupt is ascertained by reading CSRO. Bit 
(06) of CSRO, (INEA) enables or disables interrupts to the micro- 
processor. In systems where polling is used in place of interrupts, 
Bit (07) of CSRO (INTR) indicates an interrupt condition. 

The basic operation of the LANCE consists of two distinct 
modes: transmit and receive. In the transmit mode the LANCE 



chip directly accesses data in a transmit buffer in memory. It 
prefaces the data with a preamble, sync pattern, and calculates 
and appends a 32 bit CRC. This packet is then ready for trans- 
mission to the Am7991 SIA. 

In the receive mode, packets are sent via the SIA to the LANCE. 
The packet is loaded into buffer memory, a CRC is calculated and 
compared with the CRC appended to the data packet. If the 
calculated CRC checksum doesn't agree with the packet CRC an 
error bit is set. 

Addressing 

Packets can be received using 3 different destination addressing 
schemes; physical, logical, and promiscuous. 

The first type is a full comparison of the 48 bit destination address 
in the packet with the node address that was programmed into the 
LANCE during an initialization cycle. There are two types of 
logical address, one is group type mask where the 48 bit address 
in the packet is put through a hash filter in order to map the 48 bit 
physical addresses into 1 of 63 logical groups. This mode can be 
useful if sending packets to all of a particular type of device 
simultaneously (i.e., send a packet to all file servers or all printer 
servers). The second logical address is a multicast address 
where all nodes on the network receive the packet. The last 
receive mode of operation is the so-called "promiscuous mode" 
in which a node will accept all packets on the coax regardless of 
their destination address. 

Collision Detection and Implementation 

The Ethernet CSMA/CD network access algorithm is im- 
plemented completely within the LANCE. In addition to listening 
for a clear coax before transmitting, Ethernet handles collisions in 
a predetermined way. Should two transmitters attempt to seize 
the coax at the same time they will collide and the data on the 
coax will be garbled. The transmitting nodes listen while they 
transmit and detect the fact that the data on the coax is garbled, 
continue to transmit for a predetermined length of time to "jam" 
the network and ensure that all nodes have recognized the colli- 
sion. The transmitting nodes then delay a random amount of time 
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according to the "truncated binary backoff" algorithm specified in 
the Ethernet specification in order that the colliding nodes don't 
try to repeatedly access the network at the same time. Up to 16 
attempts to access the network are made by the LANCE before 
reporting back an error due to excessive collisions. 

Error Reporting 

Extensive error reporting is provided by the LANCE through a 
microprocessor interrupt and error bits in a status register. The 
following are the significant error conditions - CRC error on 
received data, transmitter on longer than was needed to send the 
data, missed packet error (i.e., a packet on the coax was missed 
because there were no empty buffers in memory), and memory 
error in which the memory did not respond (handshake) to a 
memory cycle request. 

Buffer Management 

A key feature of the LANCE and its on board DMA channel is the 
flexibility and speed of communication between the LANCE and 
the host microprocessor through common memory locations. The 
basic organization of the buffer management is a circular queue 
of tasks in memory called descriptor rings as shown in Figure 2. 
There are separate descriptor rings to describe transmit and 
receive operations. Up to 128 tasks may be queued up on a 
descriptor ring awaiting execution by the LANCE. Each entry in a 
descriptor ring holds a pointer to a data memory buffer and an 
entry for the length of the data buffer. Data buffers can be chained 
or cascaded in order to handle a long packet in multiple data 
buffer areas. The LANCE searches the descriptor rings in a "look 



ahead manner" to determine the next empty buffer in order to 
chain buffers together or to handle back to back packets. As each 
buffer is filled, an "own" bit is reset allowing the host processor to 
empty this buffer. 

LANCE Interface 

CSR bits such as ACON, BCON, and BSWP are used for pro- 
gramming the pin functions used for different interfacing 
schemes. For example, ACON is used to program the polarity of 
the Address Strobe signal (ALE/AS). 

BCON is used for programming the pins for handling either the 
BYTE/WORD method for addressing word organized, byte ad- 
dressable memories where the BYTE signal is decoded along 
with the least significant address bit to determine upper or lower 
byte, or an explicit scheme in which two signals labeled as BYTE 
MASK (BMO and BM1) indicate which byte is addressed. When 
the BYTE scheme is chosen th e BM1 pin can be used for per- 
forming the function BUSACKO. 

BCON is also used to program pins for differen t DMA m o des. In a 
daisy cha in DMA scheme, 3 signals (BUSRQ, HLDA, 
BUSACKO), ar e used . In systems using a DMA controller for 
arbitration, only HOLD and HLDA are programmed by BCON. 

All data transf ers f rom the LAN CE in the Bus Master mode are 
timed by ALE, DAS a nd READ Y. The automatic adjustment of the 
LANCE cycle by the READY signal allows synchronization with 
variable cycle time memory due either to memory refresh or to 
dual port access. Bus cycles are a minimum of 600 nsec in length 
and can be increased in 200 nsec increments. 
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Read Sequence 

The read cycle is begun by valid addresses being placed on 
DAL00-DAL15 and A16-A23. The BYTE MASK signals are placed 
valid to indicate a word, upper byte or lower byte memory refer- 
ence and READ indicates the type of cycle. ALE or AS are pulsed 
and the trailing edge of either can be used to latch addresses. 
DAL00-DAL15 go into a 3-state mode and DAS falls low to signal 
the beg inning o f the memory access. The memory responds by 
placing READY low to indicate that the DAL lines have valid data. 
The LANCE then latches memory data on the rising edge of DAS 
which in turn ends the memory cycle and READY returns high. 



The bus transceiver co ntrols , DALI and DALO, are used to control 
the bus tra nsceive rs. DALI signals to strobe data toward the 
LANCE and DALO signals to strob e data or addresses away from 
the LANCE. During a read cycle DALO goes inactive to avoid 
"spiking" of the bus transceivers. 

Write Sequence 

The write cycle is very similar except that the DAL00-DAL15 lines 
change from containing addresses to data after ALE or AS go 
inactive DAS goes active after d ata is valid on the bus. Data to 
memory is held valid after DAS goes inactive. 
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Am7991 

Serial Interface Adapter (SIA) IMOX 

• Complete compatibility with Ethemet specifications 

• Manchester encoding/decoding with phase locked loop 

• Single 5V power supply 

• TTL compatible inputs 

• Differential transmit transceiver cable drive 

• Transmit clock may be derived from external 20fv1Hz 
oscillator or TTL level signal 



FUNCTIONAL DESCRIPTION 

The Am7991 Serial Interface Adapter (SIA) interfaces the 
Local Area Network Controller for Ethernet (LANCE) with a 
standard Ethernet transceiver cable. The SIA provides node 
data and clock encoding/decoding functions using standard 
Manchester code. The SIA is compatible with transceiver 
signalling detailed in the Ethernet specification. (Version 1) 



BLOCK DIAGRAM 
Serial Interface Adaptor (SIA) 
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Transmit Mode 

The Manchester Encoder takes the TTL TRANSMIT DATA 
(TX) and TRANSMIT ENABLE (TENA) signals from the 
LANCE and creates the Manchester encoded differential 
signals TRANSMIT+ and TRANSMIT- to drive the trans- 
ceiver interface. An external 20MHz crystal oscillator or TTL 
signal may be used to drive the encoder and to provide 
transmit clock (TCLK) to the LANCE. 

Receive Mode 

When data is on the Ethernet coax, the transceiver creates 
the differential signals RECEIVE+ and RECEIVE-. The 
Manchester decoder is synchronized to the incoming signals 



by the Phase Locked Loop. Clock and data are recovered 
and passed on to the LANCE as the TTL signals RECEIVE 
DATA (RX) and RECEIVE CLOCK (RCLK). In addition, the 
SIA creates the signal CARRIER PRESENT (CARR) while it 
is receiving data from the cable to indicate to the LANCE that 
receive data and clock are valid and available. 

Collision Signalling 

When a collision on the Ethernet cable is sensed by the 
Transceiver, it will create the differential signals COLLISION 
PRESENCE+ and COLLISION PRESENCE-. These in- 
puts are conditioned to produce the TTL Collision Signal 
(CLSN) for the LANCE. 



IMOX™ High Performance IMplanted OXide 
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DTMF TONE GENERATOR 



Features 



General Description 



□ Low Output Tone Distortion: 7% 

□ Wide Operating Supply 
Voltage Range: 2.5 to 10 Volts 

□ Oscillator Bias Resistor On-Chip 

□ Can be Powered Directly from Telephone Line or 
from Small Batteries 

□ Interfaces Directly to a Standard Telephone 
Push-Button or Calculator Type X-Y Keyboard 

□ Four Options Available on Pin 15: 

Bipolar Output 

E: Mode Select 

F: Chip Disable 
Darlington Output 

G: Mode Select 

H: Chip Disable 



The S2559E, F, G and H are improved members of the 
S2559 Tone Generator Family. The new devices feature 
extended operating voltage range, lower tone distortion, 
and an on-chip oscillator bias resistor. The S2559E and F 
are pin and functionally compatible with the S2559C and 
D, respectively. 

The S2559 G and H are identical to the E and F, except 
that there is a Darlington amplifier configuration on the 
tone out pin, rather than a single bipolar transistor as 
shown in the block diagram. In many applications this 
eliminates the need for a transistor in the telephone cir- 
cuit. Tone distortion in the telephone is also likely to be 
lower. 
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Features 



□ 
□ 

□ 

□ 



□ 



□ 



CMOS Process for Low Power Operation 

Operates Directly from Telephone Lines 

with Simple Interface 

Also Capable of Logic Interface for 

Non -Telephone Applications 

Provides a Tone Signal that Shifts Between 

Two Predetermined Frequencies at 

Approximately 16Hz to Closely Simulate 

the Effects of the Telephone Bell 

Push -Pull Output Stage Allows Direct Drive, 

Eliminating Capacitive Coupling and 

50mW Output Drive Capability at lOV 
Operating Voltage 



□ Auto Mode Allows Amplitude Sequencing 
such that the Tone Amplitude Increases in 
Each of the First Three Rings and Thereafter 
Continues at the Maximum Level 

□ Single Frequency Tone Capability 

General Description 

The S2561 Tone Ringer is a CMOS integrated circuit 
that is intended as a replacement for the mechanical 
telephone bell. It can be powered directly from the 
telephone lines with minimum interface and can 
drive a speaker to produce sound effects closely 
simulating the telephone bell. 



Data subject to change at any time without notice. These sheets transmitted for information only. 
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Features 

□ 



□ 
□ 

□ 
n 

□ 
□ 
□ 
□ 



□ 



□ 



Specifically Designed for Telephone Line 
Powered Applications 

CMOS Process Achieves Low Power Operation 

8 or 16 Digit Number Capability 

(Pin Programmable) 

Dial Pulse and Mute Output 

Tone Outputs Obtained by Interfacing With 

Standard AMI S2559 Tone Generator 

Two Selections of Dial Pulse Rate 

Two Selections of Inter-Digit Pause 

Two Selections of Mark/Space Ratio 

Memory Storage of 29 8-Digit Numbers or 

16-Digit Numbers with Standard 

AMI S5101 RAM 

16-Digit Memory for Input Buffering and for 
Redial with Access Pause Capability 
Accepts the Standard Telephone DPCT Keypad 
or SPST Switch X-Y Matrix Keyboards; Also 
Capable of Logic Interface 
Can Use Standard 3x4 or 4x4 Keyboards 
Inexpensive, but Accurate R-C Oscillator Design 
BCD Output with Update for Single Digit Display 



□ 
□ 
□ 

Data subject to change at any time without notice. These sheets transferred for information only. 



General Description 

The S2563 is an improved version of the S2562 repertory 
dialer and can replace the S2562 in existing applications 
using local power. It is however specifically designed for 
applications that wiU only use telephone line power. To 
achieve this following changes were made to the S2562 
design. 

a. PF output was replaced by a level reset input which 
allows the device to be totally powered down in the 
on-hook state of the telephone. 

b. To reduce power consumption in the associated 
S5101 memory in the standby mode, the interface 
was changed so that its CE2 input rather than the 
the CEj input is controlled by the device. 

c. Process was changed to a lower voltage CMOS pro- 
cess. Additionally a mark/space selection input 
(M/S) was added to allow selection of either 40/60 or 
33/67 ratio. Provision was also made to allow the 
device to work with a standard 3x4 or 4x4 
keyboard. 
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S25610 SINGLE CHIP 
REPERTORY DIALER 



Features: 

□ Complete Pin Compatihiaty With S2560A Pulse □ 
Dialer Allowintr Easy Upgrading of Existing 
Designs. 

□ Ten 18-Digit Number Memories Plus Last □ 
Number Redial (22 Digit) Memory On Chip. 

□ Low Voltage CMOS Process for Direct Operation 

From Telephone Lines. □ 

□ Inexpensive R-C Oscillator Design With □ 
Accuracy Better Than ±5% Over Temperature 

and Unit-Unit Variations. 



Independent Select Inputs for Variation of Dial- 
ing Rates (10pps/20pps), Mark/Space Ratio (33^3 - 
66^3/40-60), Interdigit Pause (400ms/800ms). 

Can Interface With Inexpensive XY Matrix or Stan- 
dard 2 of 7 Keyboard With Common. 
Also Capable of Logic Interface (Active High). 

Mute and Pulse Drivers On Chip. 

Call Disconnect by Pushing * and # Keys 
Simultaneously. 



Block Diagram 
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Pin Configuration 
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S28211A/B 



SIGNAL PROCESSING 
PERIPHERAL 



Features 

□ Single-Chip Programmable Digital Signal 
Processor 

□ May Be Customized (ROM Programmed) With 
Customer Generated Routines 

□ Self-Emulation Capability 

□ Standard Preprogrammed Processors Available 

□ Fetch/Multiply/Add/Store Cycle 

□ 512 Word X 18 Bit Instruction Memory 

□ Unique Three Port Data Memory 

256 X 16 RAM/128 X 16 ROM 

□ 12 X 12 Pipelined MultipUer With 16 Bit Product 

□ 16 Bit Accumulator With Overflow Detect/Protect 

□ Double Buffered Asynchronous Serial I/O Port 

□ fiP-Compatible I/O Port i.e. 6800 (A Version), 
8080 (B Version), etc. 



General Description 

The S28211 is a single-chip microcomputer which has 
been optimized to execute digital signal processing algo- 
rithms commonly used in applications such as telecom- 
munications speech processing, industrial process control 
instrumentation, etc. It may be used as a stand alone unit, 
or may be operated as a peripheral in a microprocessor 
based system. The latter configuration allows arrays of 
S28211s to be used together for increased processing 
throughput. The S28211's multi-bus, pipelined architec- 
ture and powerful multi-operation instructions make it 
possible to write very compact algorithms. This allows 
the available memory to be used efficiently and increases 
the execution speed of a given algorithm. The 8282 11 
may be customized with user generated algorithms (Fac- 
tory ROM Programmed). 
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Simplified Block Diagram 
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Pin Configuration 
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FAST FOURIER TRANSFORMER 



Features 



General Description 



□ Based on AMFs Signal Processing Peripheral 
Chip (S2811) 

□ Performs 32 Complex Point Forward or Inverse 
FFT in 1.3msec, Using Decimation in Frequency 
(DIF) 

□ Transform Expandable either by Using Multiple 
S2814As (for Minimum Processing Time) or by a 
Single S2814A (for Minimum Hardware) 

□ Operates with any 8 or 16 Bit Microprocessor, 
including S6800 and S9900. Optional DMA Con- 
troller Increases Speed 

□ All Data I/O Carried Out on Microprocessor Data 
Bus 

□ Basic Resolution of 57dB. Optional Conditional 
Array Scaling (CAS) Routine Increases Dynamic 
Range to 70dB 

□ Optional Windowing Routine Incorporated to 
Permit Use of Arbitrary Weighting Function 

□ Coefficient Generation On Chip, with Rotation 
Algorithm for Transform Expansion up to 512 
Points 

□ Optional Power Spectrum Computation 



The AMI S2814A Fast Fourier Transformer is a pre- 
programmed version of the S2811 Signal Processing 
Peripheral. For further information on the internal 
operation of the S2811, please refer to the S2811 Ad- 
vanced Product Description. It calculates FFTs and 
IFFTs using a decimation in frequency (DIF) techni- 
que for minimum distortion. The S2814A calculates a 
32 complex point FFT using internally generated coef- 
ficients in a single pass. A coefficient rotation 
algorithm allows larger FFTs to be implemented (in 
blocks of 32 points). This implementation may be car- 
ried out by successive passes of the data through the 
two main routines in the S2814A, allowing larger 
transforms to be carried out with a single S2814A. 
Alternatively, an array of S2814As may be used to in- 
crease the transformation speed by parallel processing. 

The word length used in the S2814A gives the trans- 
formed data a resolution of up to 57dB, but the total 
dynamic range can be increased up to 70dB by using 
the Conditional Array Scaling (CAS) routine incor- 
porated. 

The S2814A is intended to be used in a microprocessor 
system (see Block Diagram), using an 8 or 16 bit micro- 
processor, ROM, RAM and an optional DMA Control- 
ler or Address Generator. 
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Block Diagram: Minimum System Configuration 
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Pin Configuration 
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DIGITAL FILTER/UTILITY PERIPHERAL 



Features 

□ S2811 Signal Processing Peripheral Programmed 
With Filter and Utility Routines 

□ Microprocessor Compatible Interface Plus 
Asynchronous Serial Interface 

□ Two Independent 32 Tap Transversal Filter 
Routines, Cascadable into a Single 64 Tap Filter 

□ Two Recursive (biquadratic) Filters Providing a 
Total of 16 Filter Sections 

□ Computation Functions: Two Integrating, Two 
Rectifying, Squaring, and Block Multiply 
Routines 



□ Conversion Functions: ^^255 Law-to-Linear, Linear-to- 
fi255 Law, and Linear-to-dB Transformations 

□ Generator Functions: Sine and Pseudo-Random 
Noise Patterns 

General Description 

The AMI S2815 Digital Filter/Utility (DFUP) is a pre- 
programmed version of the S2811. Architectural and in- 
ternal operating details of the 8281 1 may be found in the 
S2811 Advanced Product Description. The S2815 has 
been programmed with a collection of filter, computa- 
tional, conversion, and generator routines which may be 
selected individually, or cascaded under control of the 
host processor. 
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Typical System Configuration 



20MHI 

CD 



TO ^ 
OTHER 

PERIPHERAIS 



osc, 


So 


osc. 


S281S OFUP J 


RST 




mo R/w 


D'BUS IE F BUS SOEN SIEN SOCK SICK 



AMU 



PPORT 


CP, 








ABUS 




$6846 






ROM/I-O/TIMING 








CTO 


08US 


CS, E CTC 


CS, 




wo RA» OBUS VMA E 
RESET 

SS802 

XTAL MICROPROCESSOR 
EXTAL 




m uu 

1 I 



pcm"- 






REF 


IH S3507 




PCM CODEC/FILTER 


REf 


OUT 


SET 


"sTiiotf ^snou "cm 





Pin Configuration 
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CMOS SINGLE CHIP ju-LAW/A-LAW 
COMBO CODECS WITH FILTERS 



Features 

□ Independent Transmit and Receive Sections With 
75dB Isolation 

Low Power CMOS 80mW (Operating) 
8mW (Standby) 

Stable Voltage Reference On-Chip 
Meets or Exceeds AT&T D3, and CCITT G.711, 
G.712 and G.733 Specifications 
Input Analog Filter Eliminates Need for External 
Anti-Aliasing Prefilter 

Input/Output Op Amps for Programming Gain 
Output Op Amp Provides ±3.1V into a 1200Q 
Load or Can Be Switched Off for Reduced 
Power (7(hnW) 

Special Idle Channel Noise Reduction Circuitry for 
Crosstalk Suppression 



□ 



□ 



□ 



Encoder has Dual-Speed Auto-Zero Loop for Fast 

Acquisition on Power-Up 

Low Absolute Group Delay = 450fisec. @ IkHz 



General Description 

The S3506 and S3507 are monolithic silicon gate CMOS 
Companding Encoder/Decoder chips designed to imple- 
ment the per channel voice frequency Codecs used in PCM 
systems. The chips contain the band-Umiting filters and 
the analog** digital conversion circuits that conform to 
the desired transfer characteristic. The S3506 provides 
the European A-Law companding and the S3507 provides 
the North American p<-Law companding characteristic. I 

These circuits provide the interface between the analog 
signals of the subscriber loop and the digital signals of the 
PCM highway in a digital telephone switching system. 
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Pin Configuration (22 Pin) 
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Pin Configuration (28 Pin) 
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DTMF BANDSPLIT FILTER 



Introduction 

DTMF (Dual-Tone, Multi-Frequency) or Touch-Tone", is 
widely used for controlling and signaling. BeU System 
originally designed this signaling method to provide cus- 
tomers with a more rapid, convenient means of transmit- 
ting digits of the called party phone to the central office. 
Now, it is used in many other applications. 

Pushing a button produces 2 tones simultaneously. It is 
this p£u-ticular set of tones that the DTMF Receiver at 
the telephone central office (or exchange) uses to deter- 
mine which button was pushed (see Figure 1). By analyz- 
ing the series of tones sent, the receiver determines what 
number was dialed and the switching equipment then 
acts accordingly. 



The requirements for accuracy and reliability in the tele- 
phone network have been well defined. As a result a 
DTMF Receiver for a central office must have high quali- 
ty and reliabiUty. 

The performance of DTMF in the telephone network is 
well appreciated by designers of other systems evidenced 
by the familiar Touch-Tone" pad present on radios, 
remote credit card terminals, electronic bank tellers, etc. 
These applications take advantage of the end-to-end 
capability inherent in the DTMF method. The tones, like 
voice, go from the originating end to the receiving end 
without significant degradation. 



Figure 1 . DTMF Keyboard 
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TUNEABLE BANDPASS/NOTCH FILTER 



Features 

□ Provides Band Pass and Band Reject Outputs 

□ Uses 3.58MHz TV Crystal or 256KHz Clock as 
Timebase for 2600Hz Center Frequency 

□ Generates 2600Hz Sinewave 

□ Single or Dual Supply Operation 

□ Buffer Drives 600Q Loads 

□ The bandpass/notch frequency can be shifted 
from 2600Hz by using other clock frequencies. 



General Description 

The S3526 Single Frequency (SF) Filter is a 14-pin mono- 
lithic CMOS circuit designed to implement a precision 
SF tone receiver. When used with an inexpensive 3.58 
MHz TV crystal or a 256kHz clock input it provides 
sharp 2600 Hz bandpass and notch filters as well as a 
2600Hz sine wave output. The 256kHz clock can be at 
CMOS or TTL levels. A change in the crystal (or clock) 
frequency from 3.58MHz (256kHz) will proportionately 
change the bandpass, notch and sine wave output fre- 
quencies. The S3526A is intended for dual +5V and 
— 5V power supply operation, whereas the S3526B is in- 
tended for a single -I- lOV supply. 



Block Diagram 



l.UWb osc, 

r 

CD 

"L 



OtOLltTOMUFFEII 



I2IKIII 
FUTEII 
CLOCK 



MM) KJiCT 

FUTEII 
(TH MKII 

EiLrnc 



[> 



tlSntUOHlFHTEt 



FUTEI 
iTH MKII 
■UTTEIIWMTH 



Pin Configuration 
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LPC-1 SPEECH SYNTHESIZER 
WITH ON-CHIP 20K SPEECH DATA ROM 



Features 



General Description 



□ Simple Digital Interface 

□ CMOS Switched-Capacitor Filter Technology 

□ Automatic Powerdown 

□ Single Power Supply Operation 

□ Direct Loudspeaker Drive 

□ 30mW Audio Output 

□ 20K Bits Speech ROM 

□ Low Data Rate 

□ Up to 32 Word Vocabulary 



The S3610 LPC-10 Speech Synthesizer generates speech 
of high quality and intelligibility from LPC (Linear 
Predictive Coding) data stored in an internal 20K bit 
ROM. The simple digital interface consists of 5 word- 
select lines, a strobe input to load the address data and 
initiate operation, and a busy output signal. At the end of 
enunciation the chip automatically goes into the power- 
down mode until a new word select address is strobed in. 
The data rate from the speech ROM into the synthesizer 
is 2.0K bits/sec max. Typically the average data rate will 
be reduced to about 1.2K bits/sec. by means of the data 
rate reduction techniques used internally, giving about 
17 seconds of speech from the ROM data. The 5 word- 
select lines allow a maximum vocabulary of 32 words. 
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Block Diagram 
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LPC-10 SPEECH SYNTHESIZER 



Features 

□ Simple Microprocessor Interface 

□ CMOS Switched-Capadtor Filter Technology 

□ Automatic Powerdown 

□ Single Supply Operation 

□ Direct Loudspeaker Drive 

□ 30mW Audio Output 

□ Low Data Rate 



General Description 

The S3620 LPC-10 Speech Synthesizer generates speech 
of high quality and intelligibility from LPC (Linear 
Predictive Coding) data stored in an external memory. 
The digital interface circuitry is fully microprocessor 
compatible and allows the processor to load the data with 
or without a DMA controller. The loading takes place on 
a handshake basis, and in the absence of a response from 
the processor the synthesizer automatically shuts down 
and goes into the powerdown mode. A busy signal allows 
the processor to sense the status of the S5aithesizer. The 
input data rate is 2.0K bits/sec. max., but typically the 
average data rate will be reduced to about L4K bits/sec. 
by means of the data rate reduction techniques used in- 
ternally. 



Block Diagram 



DATA 



(HT 
MfUT 
LATCH 



END OF WORD 
OCCOOCR 



RPT 
FRM 



STDOK 
OSC, 
OSC. 



CLOCK 
GEKRATOR AND 
POWERDOWN 
CONTROL 



VOCEO/UNVOKED 
CONTROL 



BUFFER 
REGISTER 



PARAMETER 
VALUE ROM 



PITCH 
PULSE 
SOURCE 



FITCH 
COUNTER 



PITCH 
REGISTER 



BIT 

ALLOCATION 
PLA 



INTERPOLATION 
FILTER 




GAM t 

REFLECTION 
COEFFCIENT 
STACK 



PSEUOO 
RANDOM 
NOISE SOURCE 



10 STAGE 
LATTKE FILTER 



LSi o- 



LSi o- 






MTEROLATION 




FILTER 



Pin Configuration 



Dad 

DoC 
STC 

OSC. c 

N/C □ 
OSCi □ 
Vss C 



22 
21 
20 
19 
18 



6 S3620 17 

7 16 

8 15 

9 14 

10 13 

11 12 



□ Vdo 

□ Ds 

□ 06 

□ 07 

□ IRQ 

□ BU 

□ T2 

□ T3 

□ LSi 

□ LS2 

□ A GND 



N/C = NO CONNECTION 
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3149 



A/HI 



S3630A/B 



[AMERICAN MICROSYSTEMS, INC 




128K (16KX8) BIT NMOS ROM 



Features 

□ Single +5V Power Supply 

□ Directly TTL Compatible Inputs 

□ Directly TTL Compatible Outputs, Three State 
on S3630A 

□ Low Power: Supply Current-20mA Max. 

□ Power Down CapabiUty (S3630A) 

General Description 

The S3630A/B is a high density 131072 bit NMOS mask 
programmable Read Only Memory. The device is fully 
TTL compatible and the organization as 16KX8 bits 



makes it very suitable for use in microprocessor systems. 
It is available in both 6^isec and lOfisec versions. 

The S3630 is available in two pin configurations. The 
S3630A has the industry standard pinout (28-pin pack- 
age). The S3630B has a minimum pin configuration, 
allowing it to be packaged in a 24-pin DIL pack, saving 
valuable board space where this configuration is usable, 
as well as reducing costs. 

The S3630 is manufactured in a high density silicon gate, 
depletion load, N-channel process. Its high data capacity 
makes it extremely suitable for use in speech synthesis 
systems. 



Block Diagram 



Ao- 
Ai- 

A2- 

A3- 
A4- 
A5- 
A6- 
A7- 

CE* 

As- 
A9- 
A10- 
A11. 
Al2- 
Ai3- 



ADDRESS 
DECODER 
DRIVER 



ADDRESS 
DECODER 
DRIVER 



512X256 
ARRAY 



COLUMN 
CIRCUITS 



3STATE 
CONTROL* 



OUTPUT 
BUFFERS 



*S3630A ONLY 



Oo O1 O2 O3 O4 O5 Oe 07 



Logic Symbol 




Pin Names 



A0-A13 Address Inputs 

O0-O7 Data Outputs 

CE Chip Enable 

OE Output Enable 



Pin Configuration 



AtC 1 

Aid 2 

AsC 3 

A4C 4 
AjC 

m[Z 6 

Aid 7 
N/CQ 8 
9 
10 
11 
12 
13 
14 



AiC 
Ao C 
OoC 
Old 
OzC 



—\J 

28 

27 
26 
25 
24 
23 
22 

S3630A 21 
20 
19 
18 
17 
16 
15 



□ Vec 

□ A. 

□ A, 

□ A„ 

□ A„ 

□ Ai, 

□ OE 

□ A„ 

□ CE 

□ O7 

□ 0. 

□ O4 

□ 0, 



N.C. = NO CONNECTION 



A7C 
Aid 
A.d 
A4d 
Aid 

*id 
Aod 

o.d 

Old 

o.d 

Vud 



□ Vcc 

□ A. 

□ A, 

□ A„ 

□ A„ 
6 S3630B 19 □ A„ 

□ A„ 

□ Or 

□ 0. 

□ 0. 

□ 04 

□ 0. 
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ANALOG 
DEVICES 



Ultra Low Drift 
BIFET Operational Amplifiers 



AD547/AD647 



FEATURES 

Ultra Low Drift (1juV/°C) 

Low Offset Voltage (0.25mV) 

Low Input Bias Currents (25pA) 

Low Quiescent Current 

Low Noise (2/xV p-p) 

High Open Loop Gain (IIOdB) 

Matched Offset Voltage - AD647 

Matched Offset Voltage Over Temperature — AD647 

Matched Bias Current - AD647 

Crosstalk 124dB at 1kHz 

Low Total Harmonic Distortion 

PRODUCT DESCRIPTION 

TheAD547and AD647are monolithic, FET input operational 
amplifiers combining the very low input bias current advan- 
tages of a BIFET op amp with offset and drift performance 
previously available only in high quality bipolar amplifiers. 

The exclusive Analog Devices laser wafer trim process trims 
both the input offset voltage and offset voltage drift to levels 
far lower than any competing BIFET amplifier (ImV, 5/iV/°C- 
J versions, 0.25mV, l/iV/°C—L versions). 

In addition, the offset voltage is laser trimmed to less than 

0. 25mV and matched to 0.25mV for the AD647L, 0.5mV 
and matched to 0.25mV for the AD647K. 

The AD547 offers the lowest guaranteed input bias currents 
of any BIFET amplifier with 50pA max for the J grade and 
25pA max for the L grade. The AD647 offers matched bias 
currents that are significantly lower than currently available 
monolithic dual FET input operational amplifiers: 35pA max, 
matched to 15pA for the AD647K and L; 75pA max, matched 
to 25pA for the AD647J and S. 

PRODUCT HIGHLIGHTS 

1. Advanced laser wafer trimming techniques reduce offset 
voltage drift to l/LiV/°C max and reduce offset voltage to 
only 0.25mV max on the AD547L. 

OUTUNE DIMENSIONS 

Dimensions shown in inches and (mm). 



REF PLANE 
0165 (4 20) 



0.370 (9 40) 

305 (7 751 



0.355 (9 001 

A 



04 MAX 
(1 02 MAX! ' 



SEATING PLANE 




L-45° 028 (0 71 

' 034 (0 86) 




6 ) OUTPUT 



AD547 SINGLE VERSION 



AMPLIFIER NO. 1 
OUTPUT 



AMPLIFIER NO. 2 
OUTPUT 




AD647 DUAL VERSION 

Analog Devices BIFET processing provides 25pA max 
(lOpA typical) bias currents specified after 5 minutes of 
warm-up. 

Low voltage noise, high open loop gain and outstanding 
offset performance make the series true precision BIFET 
amplifiers. 

The AD647 dual has tight matching specifications to ensure 
high performance, eliminating the need to match individual 
devices. 

Laser-wafer-trimming reduces offset voltage to as low as 
0.25mV max and matched side to side to 0.25mV (AD647L), 
thus eliminating the need for external nulling. 

The standard dual amplifier pin out allows the AD647 to 
replace lower performance duals without redesign. 



ORDERING GUIDE 



Model 

AD547JH 
AD547KH 
AD547LH 
AD547SH 
AD647JH 
AD647KH 
AD647LH 
AD647SH 



Initial Offset 
Voltage 

l.OmV 

O.SmV 

0.25mV 

O.SmV 

l.OmV 

O.SmV 

0.25mV 

O.SmV 



Offset Voltage 
Drift 

SmV/°C 

2mV/°C 

ljLlV/°C 

SmV/°C 

10/iV/°C 

5mV/°C 

2mV/°C 

10/nV/°C 



Temperature 
Range 

to +70° C 
to +70°C 
to +70° C 
-55°Cto+125°C 
to +70° C 
to +70°C 
to +70°C 
-SS°Cto+12S°C 



TO-99 
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ANALOG 
DEVICES 



Low Offset, Fast Settling 
Video Operational Amplifier 




FEATURES 
<1mV Vos 
Low Drift 

80ns Settling to 0.1%; 200ns to 0.01% 
100mA Output @ ±10V 

APPLICATIONS 
D/A Current Converter 
Video Pulse Amplifier 
CRT Deflection Amplifier 
Wideband Current Booster 




10 100 



lOh 100k 1M 10M 100M 
FREQUENCY - Hz 



Figure 1. HOS-060 Frequency Response 
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GENERAL DESCRIPTION 

The HOS-060 Operational Amplifier is an extension of the 
proven hybrid technology used in the HOS-050 series of op 
amps. 

The FET input and high-performance characteristics, including 
wide bandwidth and fast settling, make it useful for a variety of 
applications in the processing of video signals. 

Recent innovations in circuit design have been incorporated into 
the HOS-060 to make it extremely useful to the designer who 
needs outstanding performance in current boosting, voltage 
amplification, impedance matching, or a multiplicity of other 
high-frequency requirements. 

Voltage offset and its temperature coefficient have been dramati- 
cally improved in the HOS-060; offset is as low as on most 
monolithic op amps, despite being a thick-film hybrid. 

These improvements, moreover, have been accomplished with- 
out any sacrifice in the other parameters which characterize its 
outstanding performance in video applications. 

The HOS-060 op amp is pin-for-pin compatible with its forerunner 
HOS-050 and is useable in the same diversity of video require- 
ments. The reader is strongly urged to refer to the six-page data 
sheet for the HOS-050 op amp to obtain additional insight and 
details on potential uses for the HOS-060. 

The HOS-060 Operational Amplifier is housed in an industry 
standard TO-8 metal can and operates over a case temperature 
range of -55°C to + 125°C; the model number for the standard 
unit is HOS-060SH. 

For units processed to MIL-STD-883, Method 5008, specify 
model number HOS-060SH/883. 





















CAS 






















ENT 





















25 50 75 100 125 150 
TEMPERATURE -°C 



Figure 2. Power Derating 

OUTLINE DIMENSIONS 

Dimensions shown in inches and (mm). 



0.025 
(0.64) 



-0.55 (14)- 



0.37S 
(9.5) LONG, MIN 



I 0.165 
I (4.2) 

,T 



0.018 
-(0.46) DIA 



—J U- 




TO-8 CAN 
PINS ARE GOLD PLATED 



-J L-°''° 
^ r^(2.5) 



BOTTOM VIEW 
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ANALOG 
DEVICES 



Operational Amplifiers 



FEATURE SELECTION CHART 




Monolithic 
Technology 


Bipolar Input 
J-FET 
Dual J-FET 






• 


• 


• 


• 


• 
















• 


• 




Multi-Device 
Technology 


Hybrid 
Module 


• 


• 
























• 






• 


High Open 
Loop Gain 


>100dB 
>140dB 








• 


• 










• 


• 


• 


• 




• 


• 




High CMR 


>100dB 




















• 


• 


• 


• 










Low Offset 
Voltage 


<5mV 
<lmV 
<50^V 








• 


• 


• 


• 










• 


• 




• 


• 




Low Offset 
V, vs. Temp 


<5aiV/°C 

s;ipv/°c 

«0.6;iV/°C 








• 


• 


• 


• 






• 


• 


• 






• 


• 




Low Bias 
Current 


<50pA 
<5pA 
<0.5pA 




























• 
• 


• 


• 


• 
• 
• 


Fast Settling 


<l/js to 0.1% 
<5/us to 0.01% 












• 
• 


• 
• 






















Wideband 

(Unity Gain) 


>2MHz 
>10MHz 












• 


• 


• 




















High Slew 
Rate 


>10V/fiS 

>100V/;iS 
>1000V/;js 












• 


• 


• 














• 


• 




Low Noise (0.1 to lOHz) 
2(jV p-p 








• 


• 


• 


• 


• 




• 


• 


• 


• 










High Voltage Out 
High Current Out 
Low Power 


>100V 
>20mA 
<75mW 




























• 


• 


• 


• 


Second Source 
















• 


• 






• 












Temperature Range 
to +70°C 
-25°C to +85°C 
-55°Cto+125°C 


• 


• 


• 


• 


• 


• 


• 


• 
• 


• 


• 


• 


• 


• 




• 


• 




Dice Availability 






• 


• 


• 


• 


• 










• 


• 




• 







GENERAL PURPOSE BIPOLAR INPUT SPECIFICATIONS (typical @ Vs = ±15V, Ta = +25°C unless otherwise noted) 







Output 






Vqs 


AVos/AT 

JLtV/°C 


lb 


CMR 








Gain 


V/mA 


Unity Gain 


Slew Rate 


mV 


nA 


dB 


Temp 




Model 


min 


min 


MHz 


V/Ms 


max 


max 


max 


min 


Range' 


Package' 


ADIOIA 


50k 


10/5 


. 1.0 to 8.0 


0.5 to 10 


2.0 


15 


75 


80 


M 


H 


AD201A 


50k 


10/5 


1.0 to 8.0 


0.5 to 10 


2.0 


15 


75 


80 


I 


H,N 


AD301A 


25k 


10/5 


1.0 to 8.0 


0.5 to 10 


7.5 


30 


250 


70 


C 


H.N 


AD301AL 


80k 


10/5 


1.0 to 10.0 


0.25 to 9.0 


1.0 


5.0 


30 


90 


C 


H,N 


AD108 


50k 


13/1.3 


0.3 to 3.0 


0.3 to 1.3 


2.0 


15 


2.0 


85 


M 


H 


AD208 


50k 


13/1.3 


0.3 to J.O 


0.3 to 1.3 


2.0 


15 


2.0 


85 


I 


H 


AD308 


25k 


13/1.3 


0.3 to 3.0 


0.3 to 1.3 


7.5 


30 


7.0 


80 


C 


H 


AD108A 


80k 


13/1.3 


0.3 to 3.0 


0.3 to 1.3 


0.5 


5.0 , 


2.0 


96 


M 


H 


AD208A 


80k 


13/1.3 


0.3 to 3.0 


0.3 to 1.3 


0.5 


5.0 


2.0 


96 


I 


H 


AD308A 


80k 


13/1.3 


0.3 to 3.0 


0.3 to 1.3 


0.5 


5.0 


7.0 


96 


C 


H 


AD741 


50k 


10/5 


1.0 


0.5 


5.0 




500 


70 


M 


H,N 


AD741C 


20k 


10/5 


1.0 


0.5 


6.0 




500 


70 


C 


H,N 


AD741J 


50k 


10/10 


1.0 


0.5 


3.0 


20 


200 


80 


C 


H.N 


AD741K 


50k 


10/5 


1.0 


0.5 


2.0 


15 


75 


90 


C 


H,N 


AD741L 


50k 


10/5 


1.0 


0.5 


0.5 


5.0 


50 


90 


C 


H.N 


AD741S 


50k 


10/10 


1.0 


0.5 


2.0 


15 


75 


80 


M 


H 


NOTES 























'C=Oto +70°C, 1 = 
'H=TO-99 can, N = 



-25°C to +85°C, 
= 8-pin mini DIP 



M = -55°Cto+125°C 
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ANALOG 
DEVICES 



Operational Amplifiers 



GENERAL PURPOSE FET INPUT 

SPECIFICATIONS (typical @ Vs = ±15V, Ta = +25°C unless otherwise noted) 







Output 






Vos 


A Vos /AT 


'b 


CMR 








Giin 


V/mA 


Unity Giin 


Slew Rate 


mV 


llV/°C 


pA 


dS 


Temp 




Model 


min 


min 


MHz 


VlfU 


max 


max 


max 


min 


Range' 


Package 


Ansoii 


20k 


_ 










" 


70 






AD503K 




in;t 


10 


3 


7n 










H 


AD503S 


50k 


10/5 


10 


3 




7? 


in 


on 
80 






AD506J 


20k 


10/5 


10 


3 


■ 








r 




ADS06K 


50k 


10/5 


10 


3 






in 
! 


on 






ADS06L 


75k 


10/5 


10 


3.0 


10 


in 




on 
80 






ADS06S 




10/5 


10 








10 


80 


M 




AD540J 


26k 


10/5 


10 


50 


50 












AD540K 


50k 


10/5 


10 


6 


20 




75 


70 






AD540S 


50k 




10 


6 








'P 


M 


" 






in/^ 


10 






in 


50 


76 




11 


AD542K 


300k 


10/5 


10 


3 


10 


10 




80 


^ 


H 


AD542L 


300k 


10/5 


1.0 


3.0 


0.5 


5 


JJ 


80 


C 


II 


AD542S 


300k 


10/5 


1.0 


3.0 


1.0 


15 




SO 


M 


H 


ADS44J 


30k 


10/5 


2.0 


13 


2.0 


20 




74 


C 


M 


AD544K 


50k 


10/5 


2.0 


13 


1.0 


10 




80 


C 


II 


ADS 44 L 


50k 


10/5 


2.0 


13 


0.5 


5 




80 


C 


II 


ADS44S 


50k 


10/5 


2.0 


13 


1.0 


15 




80 


M 


H 


ADS47J 


100k 


10/5 


1.0 


3.0 


1.0 


5 




76 


C 


II 


AD547K 


250k 


10/5 


1.0 


3.0 


0.5 


2 




80 


c 


II 


AD547L 


250k 


10/5 


1.0 


3.0 


0.25 


1 




80 


c 


II 


AD547S 


250k 


10/5 


1.0 


3.0 


0.5 


5 




80 


M 


II 


AD642J 


look 


10/5 


1.0 


3.0 


2.0' 


3.5mV 




76 


C 


II 


AD642K 


300k 


10/5 


1.0 


3.0 


i.o' 


2.0mV* 




80 


C 


II 


AD642L 


300k 


10/5 


1.0 


3.0 


0.5' 


1.0m V* 




80 


C 


II 


AD642S 






















(S/883B) 


300k 


10/5 


1.0 


3.0 


i.o' 


3.5mV 




SO 


M 


II 


AD644J 


30k 


10/5 


2.0 


13 


2.0' 


3.5mV* 




76 


C 


II 


AD644K 


50k 


10/5 


2.0 


13 


i.o' 


2.0mV' 




80 


C 


II 


AD644L 


50k 


10/5 


2.0 


13 


0.5' 


1.0m V* 




80 


C 


II 


AD644S 






















(S/883B) 


50k 


10/5 


2.0 


13 


l.o' 


3.5mV* 




80 


M 


II 


AD647JII 


100k 


10/5 


1.0 


3.0 


1.0' 


10 




76 


C 


II 


AD647KH 


250k 


10/5 


1.0 


3.0 


0.5' 


5 




SO 


C 


II 


AD647LH 


2S0k 


10/5 


1.0 


3.0 


0.25' 


2.5 




80 


C 


II 


AD647S1I/ 






















883B 


250k 


10/5 


1.0 


3.0 


0.5' 


10 \ 


35 


80 


M 


II 



NOTES 
'C-0to*70°CiM. 
TOJ>9c»n, Z - 



HIGH ACCURACY LOW Vqs DRIFT 

SPECIFICATIONS (typical @ Vs = ±15V, Ta = +25°C unless otherwise noted) 



(0 
(D 
O 

'> 
(D 

o 

O) 
O 

(0 

c 
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Output 






Vqs 


AVos/AT 


>b 


CMR 








Gain 


V/mA 


Unity Gain 


Slew Rate 


mV 


(iV/°C 


nA 


dB 


Temp 




Model 






MHz 


V/;is 










Range' 


Pa 


AD504J 


250k 


10/5 


0.3 to l .o' 


0.12 to 2.5' 


2.5 


5.0 


200 


94 


C 


H 


AD504K 


500k 


10/5 


0.3 to l.o' 


0.12 to 2.5' 


1.5 


3.0 


100 


100 


C 


H 


AD504L 


1000k 


10/5 


0.3 to l.o' 


0.12 to 2. S' 


0.5 


1.0 


80 


110 


C 


H 


ADS04M 


1000k 


10/5 


0.3 to l.o' 


0.12 to 2.5' 


0.5 


0.5 


80 


110 


C 


H 


AD504S 


1000k 


10/5 


0.3 to l.o' 


0.12 to 2.5' 


0.5 


1.0 


80 


110 


M 


H 


AD510J 


250k 


10/5 


0.3 


0.1 


0.1 


3.0 


25 


94 


C 


H 


ADS 1 OK 


1000k 


10/5 


0.3 


0.1 


0.05 


1.0 


13 


110 


C 


H 


AD510L 


1000k 


10/5 . 


0.3 


0.1 


0.025 


0.5 


10 


110 


c 


II 


AD510S 


1000k 


10/5 


0.3 


0.1 


0.05 


1.0 


13 


110 


M 


H 


ADS17J 


1000k 


10/10 


0.25 


0.1 


0.150 


3.0 


5 


94 


c 


H 


AD517K 


1000k 


10/10 


0.25 


0.1 


0.075 


1.8 


2 


110 


c 


H 


AD517L 


1000k 


10/10 


0.25 


0.1 


0.05 


1.3 


1 


110 


c 


H 


AD517S 


1000k 


10/10 


0.25 


0.1 


0.075 


1.8 


2 


no 


M 


H 


AD547J 


100k 


. 10/5 


1.0 


3.0 


1.0 


5 


50 


76 


c 


II 


AD547K 


250k 


10/5 


1.0 


3.0 


0.5 


2 


25 


80 


c 


II 


AD547L 


250k 


10/5 


1.0 


3.0 


0.25 


1 


25 


80 


c 


H 


AD547S 


250k 


10/5 


1.0 


3.0 


0.5 


5 


25 


80 


M 


II 


AD647J11 


look 


10/5 


1.0 


3.0 


l.o' 


10 


75 


76 


C 


H 


AD647KH 


250k 


10/5 


1.0 


3.0 


0.5' 


5 


35 


80 


C 


II 


AD647LH 


250k 


10/5 


1.0 


3.0 


0.25' 


2.5 


35 


80 


C 


II 


AD647SII 


250k 


10/5 


1.0 


3.0 


0.5' 


10 


35 


80 


M 


II 


AD OP-07EH 


2000k 


10/10 


0.6 


0.17 


0.075 


1.3 


±4 


106 


c 


H 


ADOP-07CH 


1200k 


10/10 


0.6 


0.17 


0.150 


1.6 


±7 


100 


c 


H 


ADOP-07DH 


1200k 


10/10 


0.6 


0.17 


0.150 


2.5 


±12 


94 


c 


H 


ADOP-07AH 


3000k 


10/10 


0.6 


0.17 


0,025 


0.6 


±2 


110 


M 


H 


AD OP^7H 


2000k 


10/10 


0.6 


0.17 


0.075 


1.3 


±3 


110 


M 


H 


NOTl-.S 






















'CO to *70°C; M 


• -55°C to 


♦125°C 


' H • TO-99 c«n 


N-8i)in mini DIP 


' Dependent on compensation 


capacitor sclecti 







HIGH ACCURACY LOW BIAS CURRENT 

SPECIFICATIONS (typical @ Vs = ±15V, Ta = +25°C unless otherwise noted) 







Output 






Vqs 


AVos/AT 


lb 


CMR 








Cain 


V/mA 


Unity Gair 


Slew Rate 


mV 


;iV/°C 


pA 


dB 


Temp 




Model 






MHz 


V/MS 










Range' 


Package 


AD515J 


20k 


10/5 


0.35 


0.3' 


3.0 


50 


0.300 


66 


C 


H 


ADS15K 


40k 


10/5 


0.35 


0.3 


1.0 


15 


0.150 


80 


C 


H 


AD515L 


25k 


10/5 


0.3 5 


0.3 


1.0 


25 


0.075 


70 


C 


H 


AD545J 


20k 


10/5 


0.7 


1.0 


1.0 


25 


2 


66 


C 


H 


AD545K 


40k 


10/5 


0.7 


1.0 


1.0 


15 


1 


70 


C 


H 


AD545L 


40k 


10/5 


0.7 


1.0 


0.5 


5 




76 


C 


H 


AD54SM 


40k 


10/5 


0.7 


1.0 


0.25 


3 


1 


76 


C 


H 



N()Ti;S 
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ANALOG 
DEVICES 



Operational Amplifiers 




FEATURE SELECTION CHART 



lASI/WlDKIlANI) 





Monolilhk' Bipitljr Input 
Tci.hnoU-g> J l l r 

DujI J i l l 


























Multi-Dfvitc MyhnJ 
Tcchnolop Moduli' 


























High Open ^U'OJB 
LoopGjin >140dB 


























HighCMR >100dB 


























Low Offset <5m\' 
Voltage <lm\' 


• 


• 




• 


• 




• 




• 


• 


• 




Low Offset <5mV C 
\',\s. Temp <1m\''"C'. 

<0,6(iV''C 










• 
















Low Bias <50pA 
Current <5pA 
<0.5pA 










• 




• 






• 


• 




Kast Scaling < Ijjs to 0.1% 
<5|J5 to (1.01°. 


• 


• 


• 


• 


• 




• 


• 


• 


• 






Wideband >2.\IM/ 
(Lnit> Gainl S>l(l\lll/ 
^SllMIl/ 


• 


• 


• 


• 


• 
















High Slew *10\7ps 
Rate >30V/us 
>100V/)js 
>1000V/ps 


• 


• 


• 


• 


• 




• 












Low None (() 1 to 1(111/) 
»«2u\' p p 










• 
















High Voltage Out >100V 
High Cuirent Out >20mA 
Low Power <75mW 


• 






• 






• 


• 


• 




• 


• 


Second Source 


• 


• 










• 






• 


• 




Temperature Range 

to ♦7o'<; 

-25'Cto ■►85'C 
-SS't to*125°C 














• 






• 


• 




Dice Availabilit)' 






• 





















FAST/WIDEBAND 

SPECIFICATIONS (typical @ Vs = ±15 V, Ta = +25°C unless otherwise noted) 







Output 




Slew Rate 


Settling 


Vos 


avqs/at 


lb 


CMR 








Gain 


V/mA 


Unity Gain 


V/fll 


Time 


mV 


iivrc 


nA 


dB 


Temp 




Model 




min 


MHz 




lit to 0.1% 








min 


Range' 


Pi 


AD380JII 


25k 


10/50 


40 


200 


0.13 


2.0 


50 


100 


60 


C 


X 


AD380Kn 


2Sk 


10/50 


40 


200 


0.13 


1.0 


20 


100 


60 


C 


X 


AD380Ln 


2Sk 


10/50 


40 


200 


0.13 


1.0 


10 


100 


60 


c 


X 


AD380Sll/g83B 


2Sk 


10/50 


40 


200 


0.13 


I.O 


50 


100 


60 


M 


X 


AD381JH 


60k 


10/5 


5 


20 


0.7 


1.0 


15 


100 


76 


C 


II 


AD381KH 


100k 


lO/S 


5 


20 


0.7^ 


0.5 


10 


100 


80 


c 


11 


A038ILH 


100k 


10/5 


5 


20 


0.7 


0.25 


5 


100 


80 


c 


H 


AD381SH/S83B 


100k 


10/5 


5 


20 


0.7 


1.0 


10 


100 


80 


M 


II 


AD382JII 


25k 


10/50 


5 


20 


1.3' 


1.0 


15 


100 


76 


C 


X 


AD382KII 


35k 


10/50 


5 


20 


1.3' 


0.5 


10 


50 


80 


C 


X 


AD382UI 


35k 


10/50 


5 


20 


1.3' 


0.25 


5 


50 


80 


C 


X 


AD382SII/883B 


35k 


10/50 


5 


20 


1.3' 


1.0 


10 


SO 


80 


M 


X 


AD507J 


80k 


10/10 


35 


20 


0.9 


5 


15 


2S 


74 


C 




AD507K 


100k 


10/10 


35 


25 


0.9 


3 


13 


15 


80 


C 




ADS07S 


100k 


10/10 


35 


20 


0.9 


4 


20 


15 


80 


M 




AD509J 


7.5k 


10/5 


20 


80 


0.2 


10 


20 


250 


74 


C 




AD509K 


10k 


10/5 


20 


80 


0.2 


8 


30 


200 


80 


C 




AD509S 


10k 


10/5 


20 


100 


0.5 


8 


30 


200 


80 


M 




AD518J 


25k 


10/10 


12 


50 


0.8 


10 


10 


500 


70 


c 




AD518K 


SOk 


10/10 


12 


50 


OS 


4 


15 


250 


80 


c 




AD518S 


50k 


10/10 


12 


50 


0.8 


4 


20 


250 


80 


M 




AD3554AM 


31.6k 


10/100 


90 


1000 


0.12 


2.0 


50 


SO 


60 


1 


Y 


AD3SS4BM 


31.6k 


10/100 


90 


1000 


0.12 


1.0 


15 


50 


60 


1 


Y 


AD3554SM 


31.6k 


10/100 


90 


1000 


0.12 


1.0 


25 


50 


60 


M 


Y 


ADLH0032CG 


Ik 


12/10 


70 


500 


0.3 


5 


25 


0.025 


60 


1 


X 


AOLH0O32C 


Ik 


12/10 


70 


500 


0.3 


2 


25 


0.01 


60 


M 


X 


ADLH(X)33CC 


0.98' 


12/100 


loo' 


1400 


S.ans' 


12 


50 


0.05 




1 


X 


ADLH0033G 


0.98' 


12/100 


loo' 


1500 


2.9ns' 


5 


50 


0.05 




M 


X 


HOS-050 


lOOk 


10/100 


100 


300 


0.1 


35 


ISO 


2 


70 


M 


X 


HOS-050A 


look 


10/100 


100 


300 


0.1 


15 


35 


2 


70 


M 


X 


HQS-050C 


look 


10/100 


100 


300 


0.1 


65 


200 


2° 


70 


1 


X 


HOS-060SM 


look 


10/100 


100 


300 


0.1 


1.0 


10 


2* 


70 


M 


X 


HOS-IOOAH 


0.96' 


12/100 


125' 


1400 


2.0ns' 


10 


25 


5jiA 






X 


HOS-IOOSH 


0.97* 


12/100 


125' 


1500 


2.0ns' 


5 


25 


5;jA 




M 


X 



N()Tl;.S 

'C -Oio »70°C, 1 • -2S°C to •85° C. M - -25°C t 

' II - TO-99 can. X - 124e«d TO-a can, Y - TO-J i 

'Settling tiiTW to 0.01% 

^Settling time to O.oni max 

* Unity Cain Buffers 

' Large Signal 3dB BW 

' Ri.« Time 



CO 
CD 
O 

■> 

CD 

O 

D) 
O 

ca 
c 

< 



ONE TECHNOLOGY WAY • P.O. BOX 280 • NORWOOD, MA 02062 • (617) 329-4700 
© IC MASTER 1983 



3155 




ANALOG 
DEVICES 



Precision Instrumentation Amplifier 



AD624 



PRELIMINARY TECHNICAL DATA 
FEATURES 

Low Noise: 0.2|jlV p-p 0.1Hz to 10Hz 

Low Nonlinearity: 0.003% (G = 1) 

High CMRR: 115dB (G = 500) 

Low Offset Voltage: 50)jiV 

Low Offset Voltage Drift: 0.25tiV/°C 

Gain Bandwidth Product: 25MHz 

Pin Programmable Gains of 1, 100, 200, 500 

No External Components Required 

Internally Compensated 



PRODUCT DESCRIPTION 

The AD624 is a precision monolithic instrumentation amplifier 
designed for data acquisition applications requiring high accuracy 
under worst-case operating conditions. An outstanding combina- 
tion of high linearity, high common mode rejection, low offset 
voltage drift, and low noise makes the AD624 suitable for use in 
many data acquisition systems. 

The AD624 has an output offset voltage drift of less than 25|jlV/°C, 
input offset voltage drift of less than 0.25|xV/°C, CMR above 
90dB at unity gain (120dB at G = 500) and maximum nonlinearity 
of 0.003% at G = 1 . In addition to the outstanding dc specifications 
the AD624 also has a 25MHz gain bandwidth product (G = 
100). To make it suitable for high speed data acquisition systems 
the AD624 has an output slew rate of 5V/|xs and settles in 15|jls 
to 0.01% for gains of 1 to 100. 

As a complete amplifier the AD624 does not require any external 
components for fixed gains of 1, 100, 200 and 500. For other 
gain settings between 1 and 1000 only a single resistor is re- 
quired. 

The AD624 IC instrumentation ampUfier is available in four 
different versions of accuracy and operating temperature range. 
The economical "A" grade, the low drift "B" grade and lower 
drift, higher linearity "C" grade are specified from -25°C to 
+ 85°C. The "S" grade guarantees performance to specification 
over the full MIL-temperature range - 55°C to -I- 125°C, and is 
available with MIL-STD-883B screening. 

PIN CONFIGURATION 



-INPUT ^ 
+ INPUT ^ 
RGj [T 
INPUT NULL [T 
INPUT NULL [T 
REFERENCE [T 

+Vs [T 




AD624 FUNCTIONAL BLOCK DIAGRAM 



G = 500 nij 
G = 200 M2\ 



AD624 




PRODUCT HIGHLIGHTS 

1. The AD624 has guaranteed low offset voltage, offset voltage 
drift and low noise for precision high gain applications. 

2. The AD624 is functionally complete with pin programmable 
gains of 1, 100, 200 and 500, and single resistor programmable 
for any gain. 

3. Input and output offset nulling terminals are provided for 
very high precision applications and to minimize offset voltage 
changes in gain ranging applications. 

4. The AD624 offers superior dynamic performance with a gain 
bandwidth product of 25MHz, full power response of 75kHz 
and a settling time of 15|xs to 0.01% of a lOV step (G = 
100). 

OUTLINE DIMENSIONS 

Dimensions shown in inches and (mm). 




16-PIN CERAMIC DIP 
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ANALOG 
DEVICES 



Uttra-Fast Comparators 



AD9685/AD9687 



FEATURES 

2.2ns Propagation Delay - AD9685BD/BH 
2.7ns Propagation Delay - AD9687BD 
0.5ns Latch Set-Up Time 
Pin-Compatible to Am685/687 but FASTER 
-f-5V, -5.2V Supply Voltages 

APPLICATIONS 

Ultra-High-Speed A/D Converters 
Ultra-High-Speed Line Receivers 
Peak Detectors 
Threshold Detectors 

GENERAL DESCRIPTION 

The AD9685BD/BH and AD9687BD are ultra-fast comparators 
manufactured with a high performance bipolar process which 
makes it possible to obtain incredibly short propagation delays 
and latch set-up times. 

The AD9685BD/BH is a single comparator which is pin-compatible 
with the Am685, but has speed capabilities that far outstrip the 
earlier unit. The AD9687BD is pin-for-pin compatible with the 
Am687 and, like its predecessor, is a dual comparator; its speed 
capabilities are far superior to the Am687. 

Both Analog Devices units have differential inputs and com- 
plementary outputs fully compatible with ECL logic levels. 
Their output current levels are capable of driving 5011 terminated 
transmission lines, and their high resolution make them ideally 
suited for a variety of analog-to-digital signal processing applica- 
tions. 

AD9685BD/BH Single Comparator 

A latch function allows the AD9685BD/BH to be operated in a 
sample-hold mode. When the Latch Enable (LE) is ECL HIGH, 
the comparator functions normally. When the Latch Enable is 
driven LOW, its outputs are locked in the logic state dictated 
by the input conditions at the time of the latch input transition. 
If the latch function is not used, the Latch Enable input should 
be connected to ground. 

In addition to its speed advantages over the earlier Am685, the 
AD9685BD/BH also dissipates less power because it operates on 
a positive 5 volt supply instead of the 6 volts required by the 
AMD device. 

AD9687BD Dual Comparator 

The latch function of the AD9687BD provides an ability to 
operate the unit in either a track-hold or sample-hold mode. 
The latch function inputs are separated on the two comparators 
and are designed to be driven from the complementary outputs 
of a standard ECL logic gate. When LE is High and LE is 
LOW, the normal comparator function is in operation. When 
LE is forced LOW and LE is driven HIGH, the outputs of the 



AD9685BD/BH FUNCTIONAL BLOCK DIAGRAM 




LATCH ENABLE 



THE OUTPUTS ARE OPEN EMITTERS, REQUIRING EXTERNAL 
PULL DOWN RESISTORS. THESE RESISTORS MAY BE IN THE 
RANGE OF SOI 1-20011 CONNECTED TO -2 OV: OR200Il-20a011 
CONNECTED TO 5 2 V. 

AD9687BD FUNCTIONAL BLOCK DIAGRAM 




LATCH ENABLE 



THE OUTPUTS ARE OPEN EMITTERS, REQUIRING EXTERNAL 
PULL DOWN RESISTORS. THESE RESISTORS MAY BE IN THE 
RANGE OF 50I1-200I ICONNECTED TO - 2.0V, OR 2001 1-20001 1 
CONNECTED TO -5.2V. 



comparator being exercised are locked in their existing logical 
states, as determined by the input conditions present at the time 
of arrival of the latch signal. If the latch function is not used on 
either one of the two comparators in the AD9687BD, the appro- 
priate Latch Enable input should be connected to ground; the 
companion Latch Enable input can be left open. 

The AD9687BD is basically two AD9685BD/BH units in a 
single package and operates in a similar fashion to a pair of the 
single comparators. 

OUTLINE DIMENSIONS 
Dimensions shown in inches and (mm). 



CERAMIC PACKAGE 
16 PINS 

APPROX. WEIGHT 1.4G 




AD9687BD 



ONE TECHNOLOGY WAY • P.O. BOX 280 • NORWOOD, MA 02062 • (617) 329-4700 
© 10 MASTER 1983 3157 




ANALOG 
DEVICES 



Instrumentation Amplifiers 

Comparators 



INSTRUMENTATION AMPLIFIERS 

SPECIFICATIONS (typical ® Vs = ±15 V, Rl = 2kf2 and Ta = 25°C unless otherwise noted) 



Model 


Monolithic IC 
ADS21}(K)(L)(S)' 


Hybrid IC 
AD522A(B)(S)' 


Monolithic 
ADS24A<B)(C)<S) 


Hybrid IC 
AD612A(B)(C) 


Hybrid IC 
AD614A(B) 


Monolithic 
AD624A(B)(C)(S) 


GAIN 

Range V/V 

Nonlinearity (G = 100) - % mix 


0.1 to 1000 
0.2(0.2)(0.1)(0.2) 


1 lo 1000 

O.01(0.0O5)(0.OO5) 


1 to 1000 

0.01(0.005X0.003X0.005) 


1 to 1024 
0.001 


1 to 1024 
0.001 


1 to 1000 

0.01(0.005X0.003X0.005) 


RATED OUTPUT — V dc/mA 














DYNAMIC RESPONSE 
Small Signal (-3dB> 

G = lOOO 
Full Power Frequency 
Slew Rate - V/fis 


40kHz 

lOOkHz 

10 


300Hz 
l.SkHz 
0.1 


25kHt 
5 


lOkHz 
1 


20kHz 
1 


25kHz 
5 


OFFSET VOLTAGE 
Input Offset Voltage 

vs. Temperature 
Output Offset Voltage 
vs. Temperature 


3(1.5)(1)(1.5)/jV max 
15(15)(2)(5)(iV/°C 
400(1200K100)(200)flV max 
4OO(150)(75)(150)/jV/°C 


±400(200)(200)pV max 
i6(2)(6)jlV/°C 


250(100)(50)(100)/iV 
2(0.75)(0.5)(2)»/V/°C 
5(3)(2)(3)mV 
100(50)(25)(50)/iV/°C 


±200mV 

±5(2Xl);iV/°C max 
2mV 

±200(150)(75)mV/°C 


±200/iV 

±5(2)fiV/°C max 
2mV 

±200(1 50);iV/°C max 


250(100)(50)(100)/jV 
l(0.S)(0.2)(l)pV/°C 
5(3)(2M3>mV 
100(50K25H50);iV/°C 


INPUT BIAS CURRENT - nA max 


±80<40)(40)(40) 


±25(15X25) 


50<25X15)(25) 


+ 100 


+ 100 


100(50X30X100) 


INPUT IMPEDANCE 
Common Mode — SI 


6X 10'° 


10' 


lO'/lOpF 


10'/3pF 


10'/3pF 


lO'/lOpF 


COMMON MODE 
REJECTION RATIO 

min (B \kSl Source Unbalance, 
CMV«±10V 
G = 1 - dB 
G = 10 - dB 
G=-1000-dB 


70(74)(74)<74)' 
90(94)(94)(94)' 
lOOdlOHllOXllO)' 


75(80X85) dc to 30Hr 
90(95 X90) dc to lOHz 
I00(I10X100)dc to IHz 


70(75M80)(70) 

90(95)(10O)(90) 

100(115X120)(110) 


74' 
• 80' 
94' 


74' 
80' 
94' 


100(110X115X100) 



o 

c 
< 



NOTES 

' Processing to M:L-ST0-883B i 
'DC to 60Hz. 



COMPARATORS 

The AD9685BD/BH and AD9687BD are ultra-fast comparators 
which make it possible to obtain incredibly short propagation 
delays and latch setup times. The AD9685BD/BH is a single 
comparator, with the BD and BH suffixes indicating a DIP or 
TO-lOO configuration; the AD9687BD is a dual comparator 
in a DIP. 



The Analog Devices units are pin-for-pin compatible with the 
Am685 and Am687 comparators, but are far superior in speed 
to their forerunners. The ADI devices are an alternate source, 
not a second source, for the earlier units because of their 
greater speed capabilities but can be used as a higher-per- 
formance replacement for most applications. 



SPECIFICATIONS (typical ® +25 C unless otherwise noted) 



Model 
Number 

AD9685 
AD9687 



Input 
Offset 
Voltage 

5mV 
5mV 



Max. Input Input 
Offset Bias 
Current Current 



5mA 



10/iA 
10/LiA 



Input 

Voltage 

Range 

±5V 
±5V 



Output Levels 

(Volts) 
High Low 

-0.88 -1.75 
-0.88 -1.75 



Propagation Delays (ns) 
Input to Output 
High Low 

2.2 2.2 
2.7 2.7 



Latch Enable Times 

(nanoseconds) 
Setup Hold 

0.5 1.0 
0.5 1.0 



ONE TECHNOLOGY WAY • P.O. BOX 280 • NORWOOD, MA 02062 • (617) 329-4700 
3158 ® IC MASTER 1983 




ANALOG 
DEVICES 



Integrated Circuit 
True rms-to-dc Converter 



AD637 



FEATURES 

True rms-to-dc Conversion 

Laser-Trimmed to High Accuracy 

±0.1% max Error AD637K 

Wide Response Capability: 
Computes rms of ac and dc Signals 
500kHz Bandwidth: V rms >100mV 
5MHz Bandwidth: V rms >1V 
Signal Crest Factor of 7 for 1% Error 

dB Output with 60dB Range 

Low Power: 2.5mA Operating Current 
350|jiA Power Down 

Monolithic Integrated Circuit 



AD637 FUNCTIONAL BLOCK DIAGRAM 



E 
E 
E 
E4 
E 
E 



d 



AD637 



r 



3 
3 



251i 



,— SQ DIVID 



t 



3 



PRODUCT DESCRIPTION 

The AD637 is a complete monolithic integrated circuit which 
performs true rms-to-dc conversion. It offers performance which 
is comparable or superior to that of hybrid or modular units 
costing much more. The AD637 directly computes the true rms 
value of any complex input waveform containing ac and dc 
components. It has a crest factor compensation scheme which 
allows measurements with 1% error at crest factors up to 7. The 
wide bandwidth of the device extends the measurement capabiUty 
to 500kHz with 3dB error for signal levels above lOOmV. 

An important feature of the AD637 is an auxiliary dB output. 
The logarithm of the rms output signal is brought out to a 
separate pin to allow the dB conversion, with a useful dynamic 
range of 60dB. Using an externally supplied reference current, 
the OdB level can be conveniently set by the user to correspond 
to any input level from 0.1 to 2 volts rms. 

The AD637 is laser trimmed at the wafer level for input and 
output offset, positive and negative waveform symmetry (dc 
reversal), and full scale accuracy. As a result, no external trims 
are required to achieve the rated accuracy of the unit. 

There is full protection for both inputs and outputs. The input 
circuitry can take overload voltages well beyond the supply 
levels. Loss of supply voltage with inputs connected will not 
cause unit failure. The output is short-circuit protected. 

PIN CONFIGURATION 



BUFF IN pT 

Nc[r 

COMMON 
LOGIC REF [T" 
CHIP SELECT [T] 
Vref [T 
dB ("t" 



AD637 



"iT] BUFF OUT 
"^i^ IN 
77] NC 
TT] V + 
To] V- 

T] VouT 

~8~| CAV 



PRODUCT HIGHLIGHTS 

1 . The AD637 computes the true root-mean-square level of a 
complex ac (or ac plus dc) input signal and gives an equivalent 
dc output level. The true rms value of a waveform is a more 
useful quantity than the average rectified value since it relates 
directly to the power of the signal. The rms value of a statistical 
signal also relates to its standard deviation. 

2. The crest factor of a waveform is the ratio of the peak signal 
swing to the rms value. The crest factor compensation scheme 
of the AD637 allows measurement of highly complex signals 
with wide dynamic range. 

3. The only external component required to perform measure- 
ments to the fully specified accuracy is the capacitor which 
sets the averaging period. The value of this capacitor determines 
the low frequency ac accuracy, ripple level and settling time. 

OUTLINE DIMENSIONS 

Dimensions shown in inches and (mm). 

I* 0.430 (10.92) -»j 



0.040R (1.02) < 



i_J I I I I I I 



0.290 ±0.010 
(7.37 +0.25) 



PIN m IDENTIFIER 



0.30 (7.62) 



0.095 (2.41) 



0.035 ±0.010 
(0.89 ±0.25) 




(o.43!8:8i) 

14-PIN CERAMIC DIP 
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ANALOG 
DEVICES 



Balanced Modulator- 
Demodulator 




PRELIMINARY TECHNICAL DATA 
FEATURES 

Pin Programmable Gains of ±1 and ±2 

Wide Bandwidth: 2MHz 

Low Channel Selection Delay: 200ns 

Crosstalk -80dB at 10kHz 

Low Offset Voltage: 250)xV 

High Gain Accuracy: 0.05% 



AD630 FUNCTIONAL BLOCK DIAGRAM 



PRODUCT DESCRIPTION 

The AD630 is a precision balanced modulator-demodulator 
consisting of two selectable input amplifiers, an output amplifier, 
and a fast comparator-controlled channel select switch. Its signal 
processing applications include modulation, demodulation, 
quadrature detection, synchronous detection, lock-in amplifica- 
tion, phase detection, and square wave multiplication. It can 
also be used as a precision two-channel analog multiplexer with 
pin programmable channel gains of + 1, +2, + 3 or +4. Other 
channel gains can be configured using external resistors. 

The two signal channels are comprised of two input transcon- 
ductance stage amplifiers, a current mode switch and a trans- 
impedance output stage. This type of circuit design yields a 
very high open loop gain, typically lOOdB. The open loop channel 
gain is divided between the input and the output stages so as to 
minimize switching distortion and maximize the amplifying 
channel bandwidth which is typically 2MHz. 

The AD630 is intended for wide band, low level, and wide 
dynamic range instrumentation applications. Particular attention 
was paid to the implementation of the circuit which yielded a 
good channel separation of 80dB at lOkHz. The use of laser 
trimmed thin-film resistors provided low offset voltage for both 
input amplifiers and comparator; 250jjlV typical. The pin prog- 
rammable channel gains of ± 1 and ± 2 are also pretrimmed to 
0.05% accuracy and a match of 0.03%. 



PIN CONFIGURATION 



R»iA[T 
A -InPT 
DIFF OFF ADJ ^ 
DIFF OFF ADJ \~* 
CM OFF ADJ FT 
CM OFF ADJ ^ 
CHANNEL STATUS B/A [T" 

-v,|~r 

COMPARATOR IN B [T 
COMPARATOR IN A 



"iol A -f IN 
JsJb +IN 

j7]b -in 

Tt] Km B 
JsJrf, 2 
"k] Rf, 1 
J4]r«3 

77] VouT 

TIJcOMP 
"iT] +Vs 




PRODUCT HIGHLIGHTS 

1. The applications versatility designed into the AD630 can be 
utilized for a number of signal processing functions such as: 

Balanced Modulator 
Balanced Demodulator 
Absolute Value Amplifier 
Phase Detector 
Square Wave Multiplier 
Two-Channel Precision Multiplexer 

2. Laser wafer trimmed thin-film resistors provide closed loop 
gain accuracies to within 0.05% and matched to 0.03%. 

3. Laser trimming reduces offset voltages on both the input 
amplifiers and comparator to as low as 250|jlV, thus eliminating 
the need for external nulling in many situations. 

4. The AD630 has good channel separation of 80dB at lOkHz 
and a wide bandwidth of 2MHz for use in wide band 
instrumentation. 

OUTLINE DIMENSIONS 

Dimensions shown in inches and (mm). 

j-« — 0.430 (10.16) »| 




ONE TECHNOLOGY WAY • P.O. BOX 280 • NORWOOD, MA 02062 • (617) 329-4700 

3160 © IC MASTER 1983 




ANALOG 
DEVICES 



Analog Computational Circuits 



COMPUTATIONAL CIRCUITS 

SPECIFICATIONS (typical @ +25°C and rated supply voltage unless noted otherwise) 







Full Scale 


Accuracy 






Bandwidth 


Operating 


Operating 




Transfer 


Accuracy - % 


vs. Temperature 

%/°C 


X Nonlinearity 


V Nonlinearity 


Small Signal 


Power Supply 


Temperature 


Model 


FuncDon 


Max 


% of Full Scale 


% of Full Scale 


MHz 


Volts 


Range' 


AD531J 


XY/klj 


2 


0.04 


0.8 


0.3 


\ 


±15 to ±18 


C 


AD531K 


XY/klj 


1 


0.03 


0.5 


0.2 




±15 to ±18 


C 


AD531L 


XY/klj 


0.5 


0.01 


0.3 


0.2 


1 


±15 to ±18 


C 


AD531S 


XY/klj 


1 


0.03 max 


0.5 


0.2 


1 




M 


AD532J 


(Xi -X2)(Yi-Y2) 


2 


0.04 


0.8 


0.3 




±15 to ±18 


C 


10 






ADS 32K 


(Xi -X2)(Yi -Y2) 


1 




0.5 






±15 to ±18 




10 








AD5 32S 


(Xi -X2)(Yi -Y2) 


1 


0.04 max 


0.5 


0.2 


1 




M 


10 






AD5 33J 


XY/10 


2 


0.04 


0.8 


0.3 




±15 to ±18 


C 


AD5 33K 


XY/10 


1 


0.03 


0.5 


0.2 




±15 to ±18 


c 


AD5 33L 


XY/10 


0.5 


0.01 


0.5 


0.2 




±15 to ±18 


c 


AD533S 


XY/10 


1 


0.01 


0.5 


0.2 






M 


AD534J 


(Xi -X2)(Yi -Y2) 


1 


0.022 


0.4 


0.01 




±8 to ±18 


C 


10 + Z2 






AD534K 


(Xi-X2)(Yi-Y2) 


0.5 


0.015 


0.3 max 


0.01 max 




±8 to ±18 


C 


10 + Z2 






AD534L 


(Xi -X2)(Yi -Y2) 


0.25 


0.008 


0.12 max 


0.01 max 




±8 to ±18 


C 


10+ Z2 






AD534S 


(Xi -X2)(Yi -Y2) 


1 


0.02 max 


0.4 


0.01 




±8 to ±18 


M 


10 + Z2 




AD534T 


(Xi -X2)(Yi-Y2) 


0.5 


0.01 max 


0.3 max 


0.01 max 




±8 to ±18 


M 


10 + Z2 




AD539J 


VxVyi, VxVy2 (Note 2) 


2.5 


5% Total^ 


O.SdB" 




30 min 


±4.5 to ±16.5 


C 


AD539K 


VxVyi,VxVy2 (Note 2) 


1.5 


2% Total' 


0.2dB'' 




30 min 


±4.5 to ±16.5 


C 


AD539S 


VxVyi,VxVy2 (Note 2) 


2.5 


5% Total' 


O.SdB" 




30 min 


±4.5 to ±16.5 


M 



NOTES 

'C: to +70°C, M: -55°C to +125°C 



'Channels 1 & 2 



' Multiplier scaling voltage 



'Absolute gain error 



RMS-TO-DC CONVERTERS 

SPECIFICATIONS (typical @ +25°C and rated supply voltage unless othervi^ise noted) 



Model 

AD536AJ 
AD536AK 
ADS 3 6 AS 

AD636J 
AD636K 

AD637J 
AD637K 



Transfer 
Function 

VouT = Vavg. (ViN f 
VouT = Vavg. (Vin) ' 
VouT =\/avg. (Vin)* 

VouT = Vavg. (Vin) ^ 
VoUT =Vavg. (Vin)' 
Vqut = Vavg. (Vin) ^ 
VouT = Vavg. (V,n)^ 





Conversion 


Input 






Operating 


Operating 


Conversion 


Accuracy 


Signal 


lout Scale 


Bandwidth 


Power Supply 


Temperature 


Accuracy 


vs. Temperature 


Range 


Factor 


Full Scale 


Volts 


Range' 


±5mV ±0.5% of RDG max 


±(0.1mV ±0.01% of RDG)/°C 


±10V 


40/iA/V rms 


2MHz 


+5 to ±18 


C 


±2mV ±0.2% of RDG max 


±(0.05mV ±0.005% of RDG)/°C 


±10V 


4OA1A/V rms 


2MHz 


+5 to ±18 


C 


+SmV ±0.5% of RDG max 


±(0.1mV ±0.01% of RDG)/°C 


±10V 


40pA/V rms 


2MHz 


+5 to ±18 


M 


±0.5 mV ±1.0% of RDG max 


±(0.1mV ±0.001% of RDG)/°C 


±200mV 


lOO/iA/V rms 


1.3MHz 


+2/-2.S to ±12 


C 


±0.2mV ±0.5% of RDG max 


±(0.1mV ±0.0005% of RDG)/°C 


±200mV 


100/iA/V rms 


1.3MHz 


+2/-2.S to +12 


C 


±lmV ±0.2% of RDG max 


±0.4% 


±10V 




5MHz 


±3.0 to ±18 


C 


±0.5mV ±0.1% of RDG max 


±0.2% 


±10V 




5MHz 


±3.0 to ±18 


C 



NOTE 

'C: Oto+70°C,M: -55°C to + 125°C 



BALANCED MODULATOR-DEMODULATOR 

SPECIFICATIONS (typical @ +25°C and ±15V dc unless otherwise noted) 



Model AD630 
Gain 

Gain Accuracy ±1, ±2 0.05% 

Gain Match 0.03% 

Input Characteristics, Amplifiers & Comparator 

Input Offset Voluge 250/iV 

Input Bias Current " 2S0nA 

Input Offset Current SOnA 

Input Impedance ISMflllLSpF 



Model 

AC Characteristics 

Comparator Hysteresis 
Comparator Response Time 
Small Signal -3dB Bandwidth 
Slew Rate 

System Characteristics 
CMRR 
PSRR 

Channel Sepuation ® lOkHz 



AD630 

ImV (0 min) 
200ns 
2MHz 
40V//iS 

90dB 
SOdB 
-SOdB 
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ANALOG 
DEVICES 



Ultra High-Speed IC 
D/A Converter 




FEATURES 

5ns Settling Time 

100MHz Update Rate 

20nnA Output Current 

ECL-Compatible 

40MHz Multiplying Mode 

APPLICATIONS 

Raster Scan & Vector Graphic Displays 
High-Speed Waveform Generation 
Digital VCOs 

Ultra-Fast Digital Attenuators 



AD9768SD D/A SCHEMATIC 




fin COMPENSATION 



GENERAL DESCRIPTION 

The Analog Devices AD9768SD D/A converter is a monolithic 
current-output converter which can accept ECL-level digital 
input voltages and convert them into analog voltages at update 
rates as high as lOOMHz. In addition to its use as a standard 
D/A converter, it can also be utilized as a two-quadrant multiplying 
D/A at rates up to 40MHz. 

An inherently low glitch design is used, and the complementary 
current outputs are suitable for driving transmission lines directly. 
Nominal full-scale output is 20mA, which corresponds to a 1- 
volt drop across a 50n load, or ± 1 volt across lOOfi returned to 
4- 1 volt. The actual output current is determined by the on-chip 
reference voltage (Vref = ~ 1.28V) and an external current 
setting resistor, Rset- 

Full-scale output current Iqut is calculated with the equation: 
Vref 



IoUT = 4x 



Rset 



The setting resistor . Rset is typically 220n and should have a 
temperature coefficient similar to the output load resistor. A 
complementary Iqut is also provided. 

The reference voltage source is a modified bandgap type and is 
nominally — 1.28 volts. This reference supply is on-chip stable; 
to reduce the possibility of noise generation and/or instability, 
pin 15 (REFERENCE OUT) can be decoupled using a high-quahty 
ceramic chip capacitor. Stabilization of the internal loop amplifier 
is by a single capacitor connected from pin 17 (COMPENSATION) 
to ground. The minimum value for this capacitor is 3900pF, 
although a 0.01 fxF chip ceramic capacitor is recommended. 

The incredible speed characteristics of the AD9768SD D/A 
converter make it attractive for a wide range of high-speed 
applications. The ability of the unit to operate as a two-quadrant 
multiplying D/A converter adds another dimension to its usefulness 
and makes the AD9768SD a truly versatile device. 



OUTLINE DIMENSIONS 

Dimensions shown in inches and (mm). 



0.895 ±0.02 




(22.73 ±(0.51) 













-PIN 1 INDICATOR 
I 0.5 (2.70) 



0.035 ±0.015 
(0.89 ±0.38) 



0.150 ±0.025 
(3.81 ±0.635) 



0.14 
56) 
MAX 



0.018 ±0.002 
(0.46 ±0.05) 




0.29(7.37) 
•—MAX-* 



0.3 (7.62) 



.0.01 ±0.002 
(0.25 ±0.05) 



AD9768SD PIN CONNECTIONS 
(TOP VIEW) 



DIGITAL 
INPUTS 



MSBpT 

E 
E 
E 
E 
E 
E 

LSB [F 
V„(-5.2V) (T 



IF] Rset 

It] compensation 

"is] REFERENCE IN 
"is] REFERENCE OUT 
iT] OUTPUT do) 
^ OUTPUT (W 
"iF] ANALOG RETURN 
"TT] DIGITAL GROUND 
"iol Vcc( + 5V) 
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ANALOG 
DEVICES 



LOGDAC™ 
CMOS 0.1dB Step Attenuator 



AD7115 



FEATURES 

Dynamic Range: to 19.9dB Plus Full Muting 

Resolution: O.ldB 

2 1/2 Digit BCD Input Coding 

On-Chip Data Latches 

Full ± 25V Input Range 

Low Distortion and Noise 

Latch-Up Free (No Protection Schottky Required) 

TTL Compatible 

Monotonic 

APPLICATIONS 
Audio Attenuators 
Function Generators 
Test Equipment 

Digitally Controlled AGC Systems 



AD7115 FUNCTIONAL BLOCK DIAGRAM 




GENERAL DESCRIPTION 

The AD71 15 is a digitally programmable attenuator which at- 
tenuates an analog input signal over the range to - 19.9dB in 
O.ldB steps. 

The degree of attenuation is controlled by a 2 1/2 digit BCD coded 
input word which is latched into on-chip data latches using 
microprocessor compatible control signals WR, LBEN and 
HBEN. Operating frequency range of the device is from dc to 
several hundred kHz. 

The device is packaged in an 18-pin dual-in-line plastic, cerdip 
or ceramic package. 



PIN CONFIGURATION 



AGNPfT 
DGNpfT 

hben[T 

{ 

)?[£ 

16 fT 
isfa" 
14 fT 



AD7115 
TOP VIEW 
(NOT TO SCALE) 



li] Voo 
15] LBEN 
14] WR 

iTIdo ^ 

l7| D1 
Ti]D2 
To] 03 ^ 



PRODUCT HIGHLIGHTS 

1. High resolution O.ldB steps from to 19.9dB with step ac- 
curacies better than ±0.04dB allow precision attenuators and 
other special purpose function generators to be built at low 
cost. 

2. A resolution of 0. IdB is equivalent to step sizes of 1% of read- 
ing. 

3. The 2 1/2 digit BCD input code can be loaded into the on-chip 
latches in one WRITE operation. Alternatively, for use with 
an 8-bit data bus, data can be loaded in two WRITE operations 
by using byte enable signals HBEN and LBEN. 

4. The AD7115 can be used in series with standard attenuator 
blocks to position its attenuation range as required, e.g. , — 40dB 
to -60dB in O.ldB steps. 

5. Analog input signal can be up to ±25V with Vdd +5V. 
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ANALOG 
DEVICES 



Digital-to-Analog Converters 



FEATURE SELECTION CHART 




Resolution 8 Bits 
10 Bits 
12 Bits 


• 


• 


• 


• 


• 


• 


• 


• 


- • 






• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


Accuricy 8 Bits 
to Bits 
12 Bits 


• 


• 


• 


• 


• 


• 


• 


• 


• 






• 


• 


• 
• 


• 
• 


• 
• 


• 
• 


• 
• 


• 
• 


• 


• 


Output Current 
Format Voltage 


• 


• 


• 


• 


• 


• 


• 




• 






• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


Internal Reference 




• 


• 


• 


• 




• 


• 


• 


























Multiplication 2 Quadrant 
Capability 4 Quadrant 


• 










• 


• 


• 








• 




• 


• 


• 


• 


• 


• 


• 


• 


Logic TTL 
Compatible with CMOS 


• 
• 


• 


• 


• 


• 


• 
• 


• 
• 


• 


• 
• 






• 


• 
• 


• 


• 
• 


• 
• 


• 
• 


• 
• 


• 
• 


• 
• 


• 
• 


Input Coding Binary 
BCD 




• 


• 


• 


• 


































Second Source 


• 


• 


• 


* 


• 


• 




• 




























Single Power Supply 












































Input Data Serial 
Latch Structure Parallel 


























• 


















Temperature 1 «= -25*C to 
Ranges' *S$''c 

M - -55'*C to 

tns'c 


• 






• 
• 


• 
• 


• 


• 


• 


• 








• 


• 


• 




• 


• 




• 


• 


Low Power 
Dice Availability 












• 


• 




• 










• 


• 




• 


• 




• 





NOTE 
'C-Con 



I " Induitritl M Miliuiy 



GENERAL PURPOSE SPECIFICATIONS (maximum @ +25°C unless otherwise noted as typical) 







Relative 


Differential 


Gain T.C. 


Settling 


Temp 


IfV 


Input 




Model 


Resolution 


Accuracy 


Non linearity 


ppm/°C 


Time 


Range' 


Out 


Logic 


Package 


AD DAC-08(/883B) 


8 Bits 


±0.19% 


Monotonicity 50 


135ns 


M 




TTL& 


DIP 


AD DAC-08A(/883B) 


8 Bits 


±0.1% 


Guaranteed 


50 


135ns 


M 




CMOS 


DIP 


AD DAC-08C 


8 Bits 


±0.39% 




80 


135ns 


C 






DIP 


AD DAC-08E 


8 Bits 


±0.19% 




50 


135ns 


C 






DIP 


AD DAC-08H 


8 Bits 


±0.1% 




50 


135ns 


C 






DIP 


AD 1408-7 


8 Bits 


±0.39% 


±2LSB 


20 typ 


250ns typ 


C 




TTL 8c 


DIP 


AD1408-8 


8 Bits 


±0.19% 


±1LSB 


20 typ 


250ns typ 


C 




CMOS 


DIP 


AD 1408-9 


8 Bits 


±0.1% 


±1/2LSB 


20 typ 


250ns typ 


C 






DIP 


ADi;08-8(/883B) 


8 Bits 


±0.19% 


±1LSB 


20 typ 


250ns typ 


M 






DIP 


AD1508-9(/883B) 


8 Bits 


±0.1% 


±1/2LSB 


20 typ 


250ns typ 


M 






DIP 


AD DAC80(Z)-CBI-V' 


12 Bits 


±0.012% 


±3/4LSB 


30 


3/is typ 


C 


V 


TTL 


DIP 


AD DAC80(Z)-CBl-l' 


12 Bits 


±0.012% 


±3/4LSB 


30 


300ns typ 


C 






DIP 


AD DAC80(Z)-CCD-V^ 


3 Digits 


±0.024% 


+ 1/2LSB 


30 


3ns typ 


C 


V 




DIP 


AD DAC80(Z)-CCD-l' 


3 Digits 


±0.024% 


±1/2LSB 


30 


300ns typ 


C 






DIP 


AD DAC85C-CB1-V 


12 Bits 


±0.012% 


±1/2LSB 


20 


3Aistyp 


C 


V 


TTL 


DIP 


AD DAC85C-CBI-I 


12 Bits 


±0.012% 


±1/2LSB 


20 


300ns typ 


C 






DIP 


AD DAC85C-CCD-V 


3 Digits 


±0.024% 


±1/2LSB 


20 


3jis typ 


C 


V 




DIP 


AD DAC85C-CCD-I 


3 Digits 


±0.024% 


±1/2LSB 


20 


300ns typ 


C 






DIP 


AD DAC85(LD)-CBI-V 


12 Bits 


±0.012% 


±1/2LSB 


20(10) 


3/15 typ 


I 


V 




DIP 


AD DAC85(LD)-CBI-I 


12 Bits 


±0.012% 


±1/2LSB 


20(10) 


300ns typ 


1 






DIP 


AD DAC85-CCD-V 


3 Digits 


±0.024% 


±1/2LSB 


20 


ills typ 


1 


V 




DIP 


AD DAC85-CCD-I 


3 Digits 


±0.025% 


±1/2LSB 


20 


300ns typ 


1 






DIP 


AD DAC85M1L-CBI-V 


12 Bits 


±0.012% 


±1/2LSB 


20 


ills typ 


M 


V 




DIP 


AD DAC85MIL-CBH 


12 Bits 


±0.012% 


±1/2LSB 


20 


300ns typ 


M 






DIP 


AD DAC100JD(/883B) 


10 Bits 


±0.1% 


gmot' 


±60 


375ns 


1 




TTL& 


DIP 


AD DAC100KD(/883B) 


10 Bits 


±0.05% 


gmot' 


±30 


375ns 


I 




DTL 


DIP 


ADDAC100LD(/883B) 


10 Bits 


±0.05% 


gmot' 


±15 


375ns 


I 






DIP 


AD DAC100SD(/883B) 


10 Bits 


±0.1% 


gmot' 


±60 


375ns 


M 






DIP 


AD DAC100TD(/883B) 


10 Bits 


±0.05% 


gmot' 


±30 


375ns 


M 






DIP 


AD561JD 


10 Bits 


±0.05% 


±1/2LSB 


80 


250ns typ 


C 




TTL& 


DIP 


AD561KD 


10 Bits 


±0.025% 


±1/2LSB 


30 


250ns typ 


C 




CMOS 


DIP 


AD561SD(/883B) 


10 Bits 


±0.05% 


±1/2LSB 


60 


250ns typ 


M 






DIP 


AD561TD(/883B) 


10 Bits 


±0,025% 


±1/2LSB 


30 


250ns typ 


M 






DIP 


NOTES 






'"Z" models specified for operation on ± 12V supplies 








' C -0 to +70°C, I = -25°C to +85''C, M - -SS'C to +125''C 


'Guaranteed Monotonic Over Temperature 
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ANALOG 
DEVICES 



Digital-to-Analog Converters 



MULTIPLYING SPECIFICATIONS (maximum @ +25 C unless otherwise noted as typical) 







Relative 


Differentia 


Gain T.C. 


Settling 


Temp 


I/V 


Input 




Model 


Resolution Accuracy 


Nonlinearity ppm/ C 


Time 


Range' 


Out 


Logic 


Package 


AD7523JN(AD)(SD) 


8 Bits 


+0.2% 


Monotonicity 66/50/30 


150ns typ 


C/I/M 




CMOS 


DIP 


AD7523KN(BD) 


8 Bits 


±0.1% 


Guaranteec 


66/50 


150ns typ 


C/I 






DIP 


AD7523LN(CD) 


8 Bits 


±0.05% 




66/50 


150ns typ 


C/I 






DIP 


AD7520JN(JD)(SD) 


10 Bits 


±0.2% 


±0.4% 


10 


500ns typ 


C/I/M 




CMOS & 


DIP 


AD7520KN(KD)(TD) 


10 Bits 


±0.1% 


±0,2% 


10 


500ns typ 


C/I/M 




TTL 


DIP 


AD7520LN(LD)(UD) 


10 Bits 


±0.05% 


±0.1% 


10 


500ns typ 


C/I/M 






DIP 


AD7530JN(JD) 


10 Bits 


±0.2% 


±0.4% 


10 


500ns typ 


C/I 




CMOS & 


DIP 


AD7530KN(KD) 


10 Bits 


±0.1% 


±0.2% 


10 




C/I 




TTL 


DIP 


AD7530LN(LD) 


10 Bits 


±0.05% 


±0.1% 


10 


500ns typ 


C/I 






DIP 


AD7533JN(AD)(SD) 
















CMOS & 




(SD/883B) 


10 Bits 


±0.2% 


±0.4% 


22/16/10 


600 ns 


C/I/M/M I 


TTL 


DIP 


AD7533KN(BD)(TD) 
















CMOS & 




(TD/883B) 


10 Bits 


±0.1% 


+0.2% 


22/16/10 


600ns 


C/l/M/M I 


TTL 


DIP 


AD7533LN(LD)(UD) 
















CMOS & 




(UD/883B) 


10 Bits 


±0.05% 


±0.1% 1 


22/16/10 


600ns 


C/l/M/M I 


TTL 


DIP 


AD7521JN(JD)(SD) 


12 Bits 


±0.2% 


±0.4% 


10 


500ns typ 


C/I/M 




CMOS & 


DIP 


AD7521KN(KD)(TD) 


12 Bits 


±0.1% 


±0.2% 


10 


500ns typ 


C/I/M 




TTL 


DIP 


AD7521LN(LD)(UD) 


12 Bits 


±0.05% 


+0.1% 


10 


500ns typ 


C/I/M 






DIP 


AD75 31JN(JD) 


12 Bits 


±0.2% 


±0.4% 


10 


500ns typ 


C/1 




CMOS & 


DIP 


AD7531KN(KD) 


12 Bits 


±0.1% 


±0.2% 


10 


500ns typ 


C/I 




TTL 


DIP 


AD7531LN(LD) 

NOTE 

' C = to +70°C, I = -25°C to -1 


12 Bits 


±0.05% 


±0.1% 


10 


500ns typ 


C/1 






DIP 


85°C, M = 


-ss'cto+ias'c 
















flP COMPATIBLE SPECIFICATIONS 


(maximum @ +25°C unless otherwise noted 


as typical) 






Relative 


Differential Gain T.C. 


Settling 


Temp 


I/V 


Input 




Model 


Resolution Accuracy 


Nonlinearity ppm/° C 


Time 


Range' 


Out 


Logic 


Package 


AD558JD(SD)(SD/883B) 


8 Bits 


±1/2LSB 


Monotonicity ±2LSB 


800ns typ 


cm 


V 


TTL& 


DIP 


AD558KD(TD)(TD/883B) 


8 Bits 


±1/4LSB 


Guaranteed ±2LSB 


800ns typ 


C/M 


V 


CMOS 


DIP 


AD7524JN(AD)(SD) 


8 Bits 


±0.2% 


Monotonicity 10 


100ns 


C/I/M 




TTL& 


DIP 


AD7524KN(BD)(TD) 


8 Bits 


±0.1% 


Guaranteed 10 


100ns 


C/I/M 




CMOS 


DIP 


AD7524LN(CD)(UD) 


8 Bits 


±0.05% 




10 


100ns 


C/l/M 






DIP 


AD7522JN0D)(SD) 


10 Bits 


±0.2% 


+0.4% 


10 


500ns typ 


C/I/M 




TTL& 


DIP 


AD7522KN(KD)(TD) 


10 Bits 


±0.1% 


±0.2% 


10 


500ns typ 


C/l/M 




CMOS 


DIP 


AD7522LN(LD)(UD) 


10 Bits 


±0.05% 


±0.1% 


10 


500ns typ 


C/I/M 






DIP 


DUAL MULTIPLYING 




















AD7528JN(AQ)(SD) 


8 Bits 


±1LSB 


±1LSB 


±35^ 


200ns^ 


C/l/M 




TTL & 


DIP 


AD7528KN(LN) 


8 Bits 


±1/2LSB 


±1LSB 


±35^ 


200ns^ 


C 




CMOS 


DIP 


AD7528BQ(CQ) 


8 Bits 


±1/2LSB 


+ 1LSB 


±35^ 


200ns^ 


1 




TTL & 


DIP 


AD7528TD(UD) 


8 Bits 


±1/2LSB 


±1LSB 


±35^ 


200ns^ 


M 




CMOS 


DIP 


SYSTEMS DAC^ 




















AD7527KN(BD)(TD) 


10 Bits 


±1LSB 


±2LSB 


5 




C/I/M 




CMOS 


DIP 


AD7527LN(CD)(UD) 


10 Bits 


±0.5LSB 


±1LSB 


5 




C/l/M 




CMOS 


DIP 


AD7527GLN(GCD)(GUD) 


10 Bits 


±0.5LSB 


±1LSB 


5 




C/I/M 




CMOS 


DIP 


NOTES 






' + I5V supply 














' C =0 to +70°C, I = -25°C to +85°C, M = 


= -55°C to+125°C 


'Has double-buffered latches, data rcadback, data override, L/R - justified data, increment/decrement 


HIGH PERFORMANCE SPECIFICATIONS (maximum @ +25°C unless otherwise noted as typical) 








Relative 


Differential 


Gain T.C. 


Settling 


Temp 


I/V Input 




Model 




Resolution 


Accuracy 


Nonlinearity 


ppm/° C 


Time 


Range' 


Out Logic 


Package 


AD563JD-BIN/BCD 




12 Bits/3 Digits 


±1/2LSB 


±1/2LSB 


50 


1.5/Js typ 


C 


I TTL & DIP 


AD563KD(SD)(TD)-B1N/BCD 


12 Bits/3 Digits 


±1/4LSB 


±1/2LSB 


20/30/10 


1.5ns typ 


C/M 


I CMOS DIP 


AD565JD(SD)(SD/883B) 




12 Bits 


±1/2LSB 


±3/4LSB 


30 


400ns 


C/M/M 


I TTL 


DIP 


AD565KD(TD){TD/883B) 




12 Bits 


±1/4LSB 


±1/2LSB 


20/15/15 


400ns 


C/M/M 




DIP 


AD565AJD(SD)(SD/883B) 


12 Bits 


±1/2LSB 


±3/4LSB 


50/30/30 


250ns 


C/M/M 


I TTL 


DIP 


AD565AKD(TD)(TD/883B) 


12 Bits 


±1/4LSB 


±1/2LSB 


20/15/15 


250ns 


C/M/M 


I TTL 


DIP 


AD DAC87-CB1-I(/883B) 




12 Bits 


±1/2LSB 


±3/4LSB 


25 


3ms 


M/M 


1 TTL & DIP 


AD DAC87-CBI-V(/883B) 




12 Bits 


±1/2LSB 


±3/4LSB 


25 


300ns 


M/M 


V CMOS DIP 


AD370JN(JD) 




12 Bits 


±1LSB 






35ms 


C/C 


V TTL & DIP 


AD370KN(KD)(SD)(SD/883B) 


12 Bits 


+ 1/2LSB 


Monotonic 




35ms 


C/C/M/M 


V CMOS DIP 


AD371JN(JD) 




12 Bits 


±1LSB 






35ms 


C/C 


V TTL & DIP 


AD371KN(KD)(SD)(SD/883B) 


12 Bits 


±1/2LSB 


Monotonic 




35ms 


C/C/M/M 


V CMOS 


DIP 



NOTES 

'C = to +70°C, M = 



-55 C to +125 C 
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ANALOG 
DEVICES 



Digital-to-Analog Converters 



HIGH PERFORMANCE DACS 
FEATURE SELECTION CHART 



HIGH PERFORMANCE 




Resolution 0.375d6 Steps to 88.5dB 
l.SdB Steps to 88.SdB 
^ 8 Bits 
10 Bits 


























12 Bits 
16 Bits 
18 Bits 


• 


• 


• 


• 


• 


• 














Output Current 
Format Voltage 


• 


• 






• 
















Internal Reference 
Multiplication 2 Quadrant 
Capability 4 Quadrant 












• 










• 


• 


Logic TTL^ 
Compatible with CMOS 


























Input Code Binary 
BCD 


• 


• 






















Scconci Source 


• 


• 


• 


• 


• 




• 




• 


• 


• 


• 


Single Power Supply 


























Input Data Serial 
Latch Structure Parallel 












• 


• 


• 










Operating C = to +70"C 
Temperature I = -25''C to +85*'c 
Ranges' M = -55'C to +125*'C 


• 


• 


• 


• 


• 


• 














Low Power 














• 












Input/Output Isolation 


























Dice Availability 
















• 




• 




4 



HIGH PERFORMANCE DACS 
FEATURE SELECTION CHART 
(Continued) 



HIGH PKRKORMANCK 



z 



SPECIAL PURPOSE 



7 



MULTIPLYING 



pP BUS 
COMPATIBLE 



NOTI 

' Six-Stage FIFO Input Register 




LOG DACT" 
ATTENUATORS 



O.ldB Steps to 19.9dB 
Resolution 0.375dB Steps to 88.SdB 
l.SdB Steps to 88.5dB 


















• 


• 


• 


• 




8 Bits 
10 Bits 








• 




















12 Bits 
16 Bits 
18 Bits 


• 


• 


• 




• 


• 


• 


• 












Output Current 
Format Voltage 


























• 


Internal Reference 
Multiplication 2 Quadrant 
Capability 4 Quadrant 


























I 


Logic TTL 
Compatible with CMOS 


• 


• 


• 




• 


• 


• 


• 


• 


• 




• 


1 


Input Code Binary 
BCD 


• 
• 


• 


• 


• 


• 


• 


• 




• 




• 


• 




Second Source 


• 


• 


• 






















Single Power Supply 


















• 






— , " 




Input Data Serial 
Latch Structure Parallel 










• 


• 


• 


• 


• 


• 






• 


Operating C = to +70°C 
Temperature I ■= -25°C to +85'C 
Ranges^ M = -SS^C to +125''C 


• 


• 


• 


• 




• 


• 


• 


• 


• 




• 
• 


• 


Low Power 




























Input/Ourput Isolation 




























Dice Availablity 




• 






■ c — 


J — 

















*C » Commercial I ■ Industrial M ■ Military 
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ANALOG 
DEVICES 



Digital-to-Analog Converters 



)UP BUS COMPATIBLE 

SPECIFICATIONS (maximum @ +25°C unless otherwise noted as typical) 







Relative 


Differential 


Gain T.C. 


Settling 


Temp 


I/V 


Input 




Model 


Resolution Accuracy 


Nonlinear! ty 






Range' 


Out 


Logic 


Pack 


i\UJO / J[,J)KJI OOP d} 


12 Bits 


+ 1/91 QR 


+ 3/4.1 CR 




500ns 


C/M/M 


I 


TTL & 


DIP 


AD567K(T)(T/883B) 


12 Bits 


±1/4LSB 


±1/2LSB 


20 


500ns 


C/M/M 


I 


CMOS 


DIP 


AD3860K 


12 Bits 


-i- 1 /IT CD 


±1LSB 


±10 


5AIS 


C 


V 


TTL 


DIP 


AD3860S 


12 Bits 


±1/2LSB 


GMO 1 


±10 


5(is 


M 


V 


TTL 


DIP 


AD7542JN(AD)(AD/883B) 












C/I/I/ 




TTL 




(SD)(SD/883B) 


12 Bits 




±0.048% 


5 


2/is 


M/M 


I 


CMOS 


DIP 


Ar\'7C/1'>l«'*KT/tir\\/I>r^/QQ3D\ 

AU /i'fLl\.N(DU)(DU/ooia) 












C/I/I/ 








(TD)(TD/883B) 


12 Bits 


±1/2LSB 


±0.024% 


5 


2/is 


M/M 


I 


CMOS 


DIP 


AD7543JN(AD)(AD/883B) 












C/I/I/ 








(SD)(SD/883B) 


12 Bits 


±1LSB 


+0.048% 


5 


2/is 


M/M 


I 


CMOS 


DIP 


AD7543KN(BD)(BD/883B) 












C/I/I/ 








(TD)(TD/883B) 


12 Bits 


±1/2"lSB 


±0.024% 


5 


IfXS 


M/M 


I 


CMOS 


DIP 


AD7544JN(AD)(SD)'' 


12 Bits 


±1LSB 


±0.048% 


5 


2y.s 


C/I/M 


I 


CMOS 


DIP 


AD7544KN(BD)(TD)'* 


12 Bits 


±1/2LSB 


±0.024% 


5 


2/is 


C/I/M 


I 


CMOS 


DIP 


AD7544GKN(GBD)(GTD)'' 


12 Bits 


±1/2LSB 


±0.024% 


5 


2/is 


C/I/M 


I 


CMOS 


DIP 


AD7545J(A)(S) 


12 Bits 


+2LSB 


±4LSB 


±5^ 




C/I/M 


I 


TTL & 


DIP 


AD7545K(B)(T) 


12 Bits 


±1LSB 


+1LSB 


±5^ 




C/I/M 


I 


CMOS 


DIP 


AD7545L(C)(U) 


12 Bits 


±1/2LSB 


±1LSB 


±5 = 




C/I/M 


I 




DIP 


AD7545GL(GC)(GU)* 


12 Bits 


+1/2LSB 


±1LSB 


±5^ 




C/I/M 


I 




DIP 


AD7546JN(AD) 


16 Bits 


±0.05% FSR 


±0.006% FSR 


±2 


10/is typ' 


C/I 


V 


TTL & 


DIP 


AD7546KN(BD) 


16 Bits 


±0.012% FSR 


GMOT^ 


±2 


10/is typ^ 


C/I 


V 


CMOS 


DIP 


LOG DAC™ STEP ATTENUATORS 


















AD7111K(B)(T) 


0.375dB 


30dB ±0.17dB 


GMOT^ 






C/I/M 


I 


CMOS 


DIP 


AD7111L(C)(U) 


0.375dB 


36dB ±0.17dB 


gmot' 






C/I/M 


I 


CMOS 


DIP 


AD7115K(B)(T) 


O.ldB 


±0.05dB 


Monotonic 






C/I/M 


I 


TTL & 


DIP 


QUAD DAC (FOUR DAGS IN ONE PACKAGE) 












CMOS 




AD390JD(SD) 


12 Bits ±3/4LSB 


GMOT^ 


±40/±10'° 


8/is 


C/M 


V 


TTL& 


DIP 


AD390KD(TD) 


12 Bits +1/2LSB 


GMOT^ 


±10/±5'° 


8/is 


C/M 


V 


CMOS 


DIP 



NOTES 

' C = to +70°C, I = -25°C to +85°C. M = -55°C to +125°C 

' To 0.01% for 10-V Step 

' Guaranteed Monotonic Over Temperature 

*Six-Stage FIFO Input Register 

' 5 Volt Supply 



' 2LSB max gain error (multiplying DAC)' 
' To 0.00076% of final value 

•O to -48dB at 0.375dB, to HSOdB at 0.75dB, to -72dB at 1.5dB 
' to -54dB at 0.375dB, to -72dB at 0.75dB, to -88.5dB at l.SdB 
Internal/External reference 
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ANALOG 
DEVICES 



Digital-to-Analog Converters 




HIGH RESOLUTION 
SPECIFICATIONS (maximum 



+25°C unless otherwise noted as typical) 







Relative 


Differential 


Gain T.C. 


Settling 


Temp 




Input 




Model 


Resolution 


Accuracy 


Nonlinearity 


ppm/* C 


Time 


Range' 


Out 


Logic 


Package 


AD7546JN(AD) 


16 Bits 


+0.05% 


±0.006% 


±2 


lOfMs typ^ 


C/I 


V 


CMOS or 


DIP 


AD7546KN(BD) 


16 Bits 


±0.012% 


±0.0015% 


±2 


10/is typ* 


C/1 


V 


TTL 


DIP 


ADDAC71 


16 Bits 


±0.003% 


Note 3 


±15 


10/ljus* 


C 


V/I 


TTL 


dip' 


AD DAC71H 


16 Bits 


±0.003% 


Note 3 


±15 


10/1/is* 


c 


V/I 


TTL 


DIP* 


AD DAC72C 


16 Bits 


±0.003% 


Note 3 


±15 


10/1/is* 


c 


V/I 


TTL 


dip' 


AD DAC72 


16 Bits 


±0.003% 


Note 6 


±15* 


lO/l/is" 


I 


V/I 


TTL 


dip' 



NOTES 

' C «= to +70°C, I = -25°C to +85°C 

* to 0.00076% of final value 
'Guaranteed 14-bit monotonic to +50°C 

* Voltage/current, to ±0.003% FSR 



'AD DAC71 polymer sealed, AD DAC71H and AD DAC72 hermetic 
'Guaranteed 14-bit monotonic to +70°C, Gain tempco ±15ppm/°C, Tn,in to +25°C, 
±7ppm/°C, +25°C to Tmtx 



SPECIAL PURPOSE 

SPECIFICATIONS (maximum ® +25°C unless otherwise noted as typical) 



Relative 

Model Resolution Accuracy 

LOG DAC'^** STEP ATTENUATORS 

AD7110KN 1.5dB 
AD7118KN(BD)(TD) 1.5dB 



Differential Gain T.C. Setding Temp 
Nonlinearity ppm/° C Time Range' 



I/V Input 
Out Logic 



Package 



±0.7dB, to -48dB Monotonic 
±0.75dB, to -42dB Monotonic 



AD7118LN(CD)(UD) 1.5dB 



±0.7dB, to -48dB Monotonic NA 



NA NA Oto+50 C I CMOS DIP 

NA NA C/I/M I CMOS & DIP 

TTL 

NA C/I/M I CMOS & DIP 
TTL 

These devices are digitally controlled attenuators for use in high performance audio systems and wide dynamic range applications. 
NOTE 

' C s to +70° C, I = -25°C to +85°C, M - -55°C to +125*0 



MULTIPLYING 







Relative 


Differential 


Gain T.C. 


Setding 


Temp 


I/V 


Input 




Model 


Resolution 


Accuracy 


Nonlinearity 


ppm/° C 


Time 


Range' 


Out 


Logic 


Package 


AD562KD(AD)-BIN 


12 Bits 


±1/2LSB 


±1/2LSB 


3 


1.5/Lis typ 


C/I 




TTL& 


DIP 


AD562SD-BIN 


12 Bits 


±1/4LSB 


±1/2LSB 


3 


1.5/xs typ 


M 




CMOS 


DIP 


AD562KD(AD)-BCD 


3 Digits 


±1/2LSB 


±1/2LSB 


3 


1.5/is typ 


C/I 






DIP 


AD562SD-BCD 


3 Digits 


±1/10LSB 


±1/2LSB 


3 


1.5ns typ 


M 






DIP 


AD566JD(SD)(SD/883B) 


12 Bits 


±1/2LSB 


±3/4LSB 


10 


400ns 


C/M/M 




TTL 


DIP 


AD566KD(TD)(TD/883B) 


12 Bits 


±1/4LSB 


±1/2LSB 


3 


400ns 


C/M/M 






DIP 


AD566AJD(SD)(SD/883B) 


12 Bits 


±1/2LSB 


±3/4LSB 


10 


350ns 


C/M/M 




TTL 


DIP 


AD566AKD(TD){TD/883B) 


12 Bits 


±1/4LSB 


±1/2LSB 


3 


350ns 


C/M/M 




TTL 


DIP 


AD7541JN(AD)(SD)(SD/883B) 


12 Bits 


±1LSB 


±2LSB 


10 


1/iS 


C/I/M/M 




TTL& 


DIP 


AD7541KN(BD)(TD)(TD/883B) 


12 Bits 


+1/2LSB 


±1LSB 


10 


1/iS 


C/I/M/M 




CMOS 


DIP 


AD7541AJN(AQ) 


12 Bits 


±1LSB 


±1LSB 


5 


0.6/is typ^ 


C/I 




TTL & 


DIP 


AD7541AKN(BQ) 


12 Bits 


±1/2LSB 


±1/2LSB 


5 


0.6(13 typ* 


C/I 




CMOS 


DIP 


AD7541ASD{SD/883B) 


12 Bits 


±1LSB 


±1LSB 


5 


0.6/is typ* 


M/M 






DIP 


AD7541ATD(TD/883B) 


12 Bits 


±1/2LSB 


±1/2LSB 


5 


0.6/is typ* 


M/M 






DIP 


AD7 5 25 KN(BD)(TD)(TD/883 B) 


3 1/2 Digits 


±1LSB 


±1LSB 


25 


l/is 


C/I/M/M 




CMOS 


DIP 


AD7525LN(CD)(UD)(UD/883B) 


3 1/2 Digits 


±1/2LSB 


±1/2LSB 


25 




C/I/M/M 






DIP 


NOTES 




















• C = to +70°C, I = -25°C to +85°C, M 


= -55°C to +125°C 


'Guaranteed Monotonic Over Temperature, -30°C to 


+85°C 
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ANALOG 
DEVICES 



Digital-to-Analog Converters 



ULTRA FAST/VIDEO DACS 
FEATURE SELECTION CHART 



CURRENT OUT 




Settling Time <550ns 
to Resolution ^2 10ns 
in Bits <75ns 
















• 








<21ns 
<8ns 


• 


• 


• 


• 


• 


• 


• 




• 




• 


Resolution 4 Bits 
6 Bits 
8 Bits 


• 


• 


• 


• 


• 




• 








• 


10 Bits 

11 Bits 

12 Bits 
















• 


• 






Application General Purpose 
Lowest Glitch 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


Multiplying 
Composite Video 


• 


• 


• 








• 








• 


Output Format Current 
Voltage 
























Binary Logic TTL 
ECL 
Latched 


• 
• 


• 
• 


• 
• 


• 


• 


• 
• 


• 
• 


• 


• 


• 
• 


• 


Single Power Supply 


• 


• 


• 




• 




• 




• 


• 




Operating to +70°C 
Temperature -25°C to +8S°C 
Ranges -55°C to +125°C 








• 


• 


• 


• 


• 


• 


• 


• 



ULTRA FAST/VIDEO DACS 
FEATURE SELECTION CHART 
(Continued) 




Settling Time <2iis 
to Resolution <210ns 
in Bits <75ns 




• 


• 


• 


• 


• 


• 


<21ns 
<8ns 


• 














Resolution 4 Bits 
6 Bits 
8 Bits 








• 








10 Bits 

11 Bits 

12 Bits 


• 




• 




• 


• 


• 


Application General Purpose 
Lowest Glitch 






• 


• 


• 


• 




Multiplying 
Composite Video 


• 














Output Format Current 
Voltage 


• 




• 


• 


• 


• 


• 


Binary Logic TTL 
ECL 
Latched 


• 
• 




• 


• 


• 


• 


• 
• 


Single Power Supply 


• 














Operating to +70° C 
Temperature -25°C to +85°C 
Ranges -SS'C to +125°C 


• 
• 




• 

• > 


• 
• 


• 
• 


• 
• 


• 
• 



NOTE 

'-55°C to+100°C 
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ANALOG 
DEVICES 



Digital-to-Analog Converters 



ULTRA FASTA'^IDEO 

SPECIFICATIONS (maximum ® +25°C unless otherwise noted as typical) 



Gain T.C. Settling 



Model 

AD9768 
HDG-0405^''* 
HDG-0605^''* 
HDG-0805^'* 

HDS-0820(0820M) 
HDS-0810E(0810EM) 
HDD-0810(0810M)^ 
HDD-08 1 0C(08 lOCM)^-'' 

HDS-1025(1025M) 
HDS-1015E(1015EM) 
HDD-1015(1015M/ 
HDD-lOlSCdOlSCM)''* 

HDS-1250(1250M) 
HDS-1240E(1240EM) 
HDD-1206JW 
HDD-1206SM 

HDH-0802(0802M) 
HDH-1003(1003M) 
HDH-1205(1205M) 
NOTES 

' C - to +70°C, I = -25°C to +85°C, M .= -55 
' Composite video * Latched input 





Relative 


Differential 


ppm/°C 


Time ns 


Temp 


I/V 


Input 




Resolution 


Accuracy 


Nonlinearity 


Typical 


Typical 


Range' 


Out 


Logic 


Package 


ft Rife 


+ 1 l-Jl CD 




fin 


c 

J 


JW 




ECL 


TMD 

Ulr 


4 Bits 




GMOT* 


25 


4 


Q 




ECL 


DIP 


6 Bits 


±1/2LSB 


GMOT* 


25 


6 


C 


I 


ECL 


DIP 


8 Bits 


+1/2LSB 


gmot' 


25 


8 


c 


I 


ECL 


DIP 


8 Bits 


±1/4LSB 


GMOT 


30 


20 


C/M 




TTL 


DIP 


8 Bits 


11/4LSB 


GMOT* 


80 


10 


C/M 




ECL 


DIP 


8 Bits 


±1/4LSB 


GMOT* 


80 


10 


C/M 




ECL 


DIP 


8 Bits 


11/4LSB 


GMOT* 


80 


10 


C/M 




ECL 


DIP 


10 Bits 


±1/2LSB 


GMOT* 


30 


25 


C/M 




TTL 


DIP 


10 Bits 


±1/2LSB 


GMOT* 


80 


15 


C/M 




ECL 


DIP 


10 Bits 


±1/2LSB 


GMOT* 


80 


15 


C/M 




ECL 


DIP 


10 Bits 


11/2LSB 


GMOT* 


80 


15 


C/M 




ECL 


DIP 


12 Bits 


±1/2LSB 


GMOT* 


30 


35 


C/M 




TTL 


DIP 


12 Bits 


±1/2LSB 


GMOT* 


25 


35 


C/MR 




ECL 


DIP 


12 Bits 


±1/2LSB 


GMOT* 


40 


60* 


C 


V 


TTL 


DIP 


12 Bits 


±1/2LSB 


GMOT* 


40 


60* 


M 


V 


TTL 


DIP 


8 Bits 


±1/4LSB 


GMOT* 


30 


200 


C/M 


V 


TTL 


DIP 


10 Bits 


+1/2LSB 


GMOT* 


30 


300 


C/M 


V 


TTL 


DIP 


12 Bits 


±1/2LSB 


GMOT* 


30 


500 


C/M 


V 


TTL 


DIP 



C to +125°C, MR = -55°C to +100° 
'ILSB settling 



' Guaranteed Montonic Over Temperature 
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ANALOG 
DEVICES 



CMOS 

uP Compatible 10-Bit+ Sign ADC 



AD7571 



PRELIMINARY TECHNICAL DATA 
FEATURES 

10-Bit Plus Sign Resolution 

No Missed Codes Over Full Temperature Range 

Conversion Time 80|jls Typ 

Differential Analog Voltage Inputs, ±10V Range 

Serial and Parallel Data Outputs 

Easy Interface to All Microprocessors 

Internal Clock Oscillator 



GENERAL DESCRIPTION 

The AD7571 is a low cost 10-bit plus sign CMOS A/D converter 
which uses the successive approximations technique to provide a 
typical A/D conversion time of SOjjls. The device is designed for 
easy microprocessor interface allowing single or double byte 
reading over three-state outputs. Conversion results are also 
available in serial form allowing opto-isolated operation using as 
few as two wires for the interconnect. 

A new differential analog input configuration is used in the 
AD7571 increasing'the common-mode rejection performance 
and allowing the analog zero input voltage to be offset from true 
zero. Analog input voltage range is ± lOV using a single positive 
reference. 

PRODUCT HIGHLIGHTS 

1. Pin Programmable Data Output Formats 

The output format for the 10 bits + sign data is pin pro- 
grammable allowing full parallel, two byte (left justified) 
format. Serial output data is also available. 



AD7571 FUNCTIONAL BLOCK DIAGRAM 

CMP OUT Vdo 

6= 




CLK CLK BUSY 
IN OUT 



FORM HSEULSEL 



2. Improved Control Logic 

The AD7571 control logic is an improved version of that 
used in the highly successful AD7574. This allows the AD7571 
to be operated as a memory mapped input device inte rfacing 
to the |jlP via the control lines CS (chip select) and RD (READ/ 
WRITE) control. 

3. All Active Components on Chip 

The addition of a few passive support components makes the 
AD7571 a complete 10-bit plus sign converter requiring only 
a reference voltage and power supplies. An on chip clock is 
also provided but the device can run from an external clock 
if required. 

4. Differential Analog Inputs 

The analog input voltage can be unipolar or bipolar with an 
input range of ± lOV. The differential input allows asymmetric 
input voltage ranges to be easily accommodated. 



Relative Accuracy 

(Tjnin to Tmax) 

±1LSB 
± 1/2LSB 



ORDERING INFORMATION 



Temperature Range and Package 

Plastic 
Oto +70°C 



Cerdip Side-Brazed Ceramic 

- 25°C to + 85°C - 55°C to + 125°C 



AD7571JN 
AD7571KN 



AD7571AQ 
AD7571BQ 



AD7571SD 
AD7571TD 
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ANALOG 
DEVICES 



Very Fast, Complete, 
MIL-Temp 12-Bit A/D Converter 



AD578S,T 



PRELIMINARY TECHNICAL DATA 
FEATURES 
Performance 

Complete 12-Bit A/D Converter with Reference and 
Clock 

Fast Successive Approximation Conversion: 4.5(jls 
Buried Zener Reference for Long Term Stability and 

Low Gain T.C.: ±30ppm/°C max 
Max Nonlinearity: < ±0.012% 
No Missing Codes Over Temperature 
Low Power: 775mW 
Military Temperature Range 
Hermetic Package 
Versatility 

Positive-True Parallel or Serial Logic Outputs 

Short Cycle Capability 

"Z" Models for ±12 Volt Supplies 

PRODUCT DESCRIPTION 

The AD578 is a high speed low cost 12-bit successive approxi- 
mation analog-to-digital converter that includes an internal clock, 
reference and comparator. Its hybrid IC design utilizes MSI 
digital and linear monolithic chips in conjunction with a 12-bit 
monolithic DAG to provide superior performance and versatility 
with IC size, price and reliability. 

Important performance characteristics of the AD578 include a 
maximum linearity error at +25°C of ±0.012%, no missing 
codes, maximum gain temperature coefficient of ± 30ppm/°C, 
and typical power dissipation of 775mW. The maximum conver- 
sion times of 4.5(iS (T grade) and 6ns (S grade) make the AD578 
an excellent choice in a variety of applications where system 
throughput rates from 166kHz to 222kHz are required. In addition, 
it may be short cycled to obtain faster conversion speeds at 
lower resolutions. 

The design of the ADS 78 includes scaling resistors that provide 
analog input signal ranges of ± 5V, ± lOV, to + lOV or to 
+ 20V. Adding flexibility and value is the + lOV precision 
reference which can be used for external applications. 

The AD578S and AD578T are available processed to MIL-STD- 
883B, Method 5008. Both are packaged in a hermetic 32-pin 
ceramic DIP. For 883B versions order AD578XX/883B. 



AD578S, T ORDERING GUIDE 



Model 

AD578SD 
AD578TD 
AD578ZSD 
AD578ZTD 



Conversion Temperature 



Speed 

6|JLS 
4.5|JLS 

6(JLS 

4.5p-s 



Range 

-55°Cto +125°C 
-55°Cto +125°C 
-55°Cto + 125°C 
-55°Cto + 125°C 



Supply 
Voltage 

±15V, +5V 
±15V, +5V 
±12V, +5V 
±12V, +5V 



AD578 FUNCTIONAL BLOCK DIAGRAM AND PINOUT 



BIT 12 

BIT n 

BIT 10 [T 
BITS [V 
BITS [X 
BIT 7 [£_ 
BITS [T 
BITS [T 
BIT 4 [T 
BIT 3 (3^ 
BIT 2 IjI 
BIT 1 

BlTTpT 
SHORT CYCLE 
DIGITAL GND QT 
♦5V QT 




COMPARATOR 



"32] -15V 

22] tisv 

30l ANALOG GND 
23] ZEROAOJ 
tS] 20V SPAN INPUT 
It] 10V SPAN INPUT 
26] BIPOLAR OFFSET 
"isl GAIN(REFIN) 
2*\ REFOUT 
"HI SERIAL OUT 



22 I SERIAL OUT 
2l1 CONVERT START 
lol EOC 
"iFI CLOCK IN 
"iTl CLOCK OUT 
l7l CLOCK ADJ 



PRODUCT HIGHLIGHTS 

1. The AD578 is a complete 12-bit A/D converter. No external 
components are required to perform a conversion. 

2. The fast conversion rate of the AD578 makes it an excellent 
choice for high speed data acquisition and digital signal pro- 
cessing applications. 

3. The internal buried zener reference is laser trimmed to lO.OOV 
± 0. 1% and ± 15ppm/°C typical T.C. The reference is available 
externally and can provide up to 1mA. 

4. The scaling resistors are included on the monolithic DAC for 
exceptional thermal tracking. 

5. Short cycle and external clock capabilities are provided for 
applications requiring faster conversion speeds and/or lower 
resolutions. 

6. The integrated package construction provides high quality 
and reliability with small size and weight. 



ZEROAOJ (29 



ANALOG INPUTS 




AD578 



BIPOFF (26 




19} CLOCK IN 



18} CLOCK OUT 




NOTES: 

1. TO MINIMIZE NOISE THE REFERENCE OUTPUT 
(PIN 24) SHOULD BE DECOUPLED BY A 6.8|jiF 
CAPACITOR TO PIN 30. 

2. EACH OF THE AD578'S SUPPLY TERMINALS 
(±15V AND -l-BV) SHOULD BE DECOUPLED 



BY A 10|iF CAPACITOR IN PARALLEL WITH A 
O.VF CAPACITOR AS CLOSE TO THE AD578 
AS POSSIBLE. 

FOR AD578T GRADE 4.5(is CONVERSION 
SPEED.IADD A 3.32kll ±1% RESISTOR BE- 
TWEEN PINS 17 & 18. 



Figure 1. Bipolar Input Connections 
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ANALOG 
DEVICES 



High Resolution 
16-Bit A/D Converter 



ADADC71/ADADC72 



PRELIMINARY TECHNICAL DATA 
FEATURES 

Complete 16-Bit Converter With Reference 

and Clock 
±0.003% Maximum Nonlinearity 
No Missing Codes to 14 Bits Over Full Temp Range 
Fast Conversion - 35fjis 
Short Cycle Capability 
Parallel or Serial Logic Outputs 
Low Cost 
PRODUCT DESCRIPTION 

The AD ADC71 and AD ADC72 are high resolution 16-bit 
hybrid IC analog to digital converters including reference, clock, 
and laser-trimmed thin-film components. The package is a compact 
32-pin bottom-brazed ceramic ot hermetic ceramic (AD ADC72) 
DIP. The thin-film scaling resistors allow analog input ranges of 
± 2.5V, ± 5V, ± lOV, to + 5V, to + lOV, and to + 20V. 

Important performance characteristics of the devices are maximum 
linearity error of ±0.003% of FSR (AD ADC71K, AD ADC72K 
and B), and maximum conversion time of SOjjls. This performance 
is due to innovative design and the use of proprietary monolithic 
D/A converter chips. Laser-trimmed thin-film resistors provide 
the linearity and wide temperature range for no missing codes. 

The AD ADC71 and AD ADC72 provide data in both parallel 
and serial form with corresponding clock and status output. All 
digital inputs and outputs are DTL/TTL compatible. 
PRODUCT HIGHLIGHTS 

1. The AD ADC71 and AD ADC72 provide 16-bit resolution 
with maximum linearity error less than ±0.003% (±0.006% 
for J and A grades) at 25°C. 

2. Conversion time is 35jjls (50(xs max) with short cycle 
capability. 

3. The AD ADC72 (KD, BD) have no missing codes (to 14 
bits) over the full specification temperature range. 

4. Two binary codes are available on the AD ADC71 and AD 
ADC72 output. They are complementary straight binary 
(CSB) for unipolar input voltage ranges and complementary 
offset binary (COB) for bipolar input ranges. Complementary 
two's complement (CTC) coding may be obtained by inverting 
pin 1 (MSB). 

5. The proprietary chips used in this hybrid design provide 
excellent stability over temperature and lower chip count for 
improved reUability. 

ORDERING GUIDE 
Linearity Error Specification 
Model (Max) Temp Range Package 

ADADC71JW ±0.006% of FSR 0to+70°C Ceramic 

ADADC71KW ±0.003% of FSR 0to+70°C Ceramic 

ADADC72JD ±0.006% of FSR Oto+70°C Hermetic 

ADADC72KD ±0.003% of FSR 0to+70°C Hermetic 

ADADC72AD ±0.006% of FSR - 25°C to -I- 85°C Hermetic 

ADADC72BD ±0.003% of FSR -25°Cto+85°C Hermetic 



AD ADC71/AD ADC72 FUNCTIONAL BLOCK DIAGRAM 



IMSBl BITS 1 ■ 
BIT 2 [T ■ 



BIT 5 [T 
BIT 6 [T 
BtT 7 
BIT 8 



^1 



» Q7 — 



IISB fOR 13 BITSI BIT 13 QT 
ILSB FOR 14 BITS) BIT U (j7 



r 15 QT 
' It [1? 



Skll I Shll 



COMPARATOR 



Kl 

lTOR^< 



IJ] SHORT CVCLE 
"aTl CONVERT COM 
"30] + 5V dc SUPPLY V, 
"zaj GAIN ADJUST 

* 15V dc SUPPLY V,., 
^7] COMPARATOR IN 
"26| BIPOLAR OFFSET 

Diov 

"24]20V 
T^REF OUT (6 3VI 
"zTj ANALOG COMMON 
21 I - 15V dc SUPPLY Vf, 
"20} CLOCK OUT 
^9] DIGITAL COMMON 
"Tig] STATUS 
^Tj SERIAL OUT 



E 
E 
E 
E 
E 
E 
E 
■°A E 
E 
E 
E 
E 
E 
E 
E 
E 




lOkll 
TO 

mokii 



^ O -15V dc 



Figure 1. AD ADC71/AD ADC72 Connections for: ± 10V 
Analog Input Parallel Data Output 

MECHANICAL OUTLINE 

Dimensions shown in inches and (mm). 
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ANALOG 
DEVICES 



Analog-to-Digital Converters 



HIGH PERFORMANCE/HIGH RESOLUTION 
FEATURE SELECTION CHART 




Resolution 8 Bits 
10 Bits 

10 Bits & Sign 
12 Bits 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 












13 Bits 

14 Bits 
16 Bits 


























• 


• 




• 


• 


4 1/2 Digits 

5 1/2 Digits 






























• 
• 






Conversion Time 1800ms 
50ms 
lOOjjs 
















•> 










• 


• 


• 






JOfis 
2SI1S 














• 




• 


• 




• 








• 


• 


Internal Reference 
Ratiometric Capability 




















• 


• 


• 




• 


• 


• 


• 


Low Power 












• 


• 


• 












• 


• 






Second Source 






• 














• 




• 








• 


• 


Logic TTL 
Compatibility CMOS 




• 
• 


• 


• 


• 


• 
• 


• 


• 
• 




• 


• 


• 




• 
• 


• 


• 


• 


Operating C - to +70°C 
Temperature 1 = -25°C to +8J°C 
Ranges M = -55°C to +125°C 


• 
• 


• 
• 


• 


• 
• 


• 
• 


• 
• 
• 


• 
• 
• 


• 
• 




• 
• 


• 
• 


• 
• 




• 


• 
• 


• 


• 
• 


Dice Availability 


• 


• 






• 




• 























NOTES 
' »Oms c 
'66.tifis/channcl 



GENERAL PURPOSE SPECIFICATIONS (maximum @ +25°C unless otherwise noted) 







Relative 


Differential 


Gain T.C. 


Conversion 








Model 


Resolution 


Accuracy 


Nonlinearity 


ppm/^ C 


Time 




Range* 


Pacluge 


AD570JD 


8 Bits 


±1/2LSB 


Note 2 


176 


40)iS 


TTL 


C 


DIP 


ADS7DSD(SD/883B) 


8 Bits 


11/2 LSB 


Note 2 


80 


4afis 


TTL 


M 


DIP 


AD571JD(SD)(SD/883B) 


10 Bits 


11/2LSB 


Note 3 


88/50/50 


40;is 


TTL8< 


C/M/M 


DIP 


AD;71KD 


10 Bits 


±I/2LSB 


Note 2 


44 


4(ViS 


CMOS 


C 


DIP 


AD ADC80-10(Z) 


10 Bits 


±1/2LSB 


11/2LSB 


30 


21^s 


TTL 


1 


DIP 


AD ADC80-12(Z) 


12 Bits 


±1/2LSB 


11/2LSB 


30 


2Sps 


TTL 


1 


DIP 


flF COMPATIBLE 


















AD673J 


8 Bits 


±1/2LSB 


Note 2 


2* 


30)j5 


TTL 


C 


DIP 


AD673S 


8 Bits 


11/2LSB 


Note 2 


2* 


30^s 


TTL 


M 


DIP 


AD7S74JN(ADMSD)(SD/883B) 


8 Bits 


13/4LSB 


±7/8 LSB 


Note 5 


15«s 


CMOS 


C/l/M/M 


DIP 


AD7574KN(BDKTD)(TD/883B) 


8 Bits 


il/2LSB 


±3/4LSB 


Note 5 


ISfls 


CMOS 


C/l/M/M 


DIP 


AD573J 


10 Bits 


ilLSB 


Note 6 


4* 


20vs 


TTL 


C 


DIP 


AD573K 


10 Bits 


11/2LSB 


Note 2 


2* 


20ni 


TTL 


C 


DIP 


AD573S 


10 Bits 


>1LSB 


Note 2 


S* 


20I1S 


TTL 


M 


DIP 


AD7571JN 


10 Bits & Sign 


ilLSB 


Note 2 


5* 


80ps 


TTL & 


C 


DIP 


AD7571KN 


10 Bits & Sign 


±1/2LSB 


Note 2 


4* 


80(1S 


CMOS 


C 


DIP 


AD7571AQ 


10 Bits & Sign 


±1LSB 


Note 2 


5* 


ZOlU 


TTL«c 


1 


DIP 


AD757IBQ 


10 Bits & Sign 


♦1/2LSB 


Note 2 


4' 


SOils 


CMOS 


1 


DIP 


AD7571SD 


10 Bits tc Sign 


IILSB 


Note 2 


5* 


tons 


TTL& 


M 


DIP 


AD7571TD 


10 Bits & Sign 


±1/2 LSB 


Note 2 


4* 


80ms 


CMOS 


M 


DIP 


ADS74AJD 


12 Bits 


tlLSB 


Note 7 


9* 


3SJIS 


TTL 


C 


DIP 


AD574AKD 


12 Bits 


±1/2LSB 


Note 2 


5* 


35fis 


TTL 


C 


DIP 


AD574ALD 


12 Bits 


11/2LSB 


Note 2 


2' 


35|is 


TTL 


C 


DIP 


AD574ASD 


12 Bits 


11 LSB 


Note 7 


20* 


SSfJS 


TTL 


M 


DIP 


AD574ATD 


12 Bits 


tl/2LSB 


Note 2 


lo' 


35(15 


TTL 


M 


DIP 


AD574AUD 


12 Bits 


11/2LSB 


Note 2 


5* 


35»is 


TTL 


M 


DIP 


AD7S52 


12 Bits & Sign 


1 Count 


Note 2 




160* 


TTL Be 


C 


DIP 












CMOS 






MULTI-CHANNEL 


















AD7581JN(AD)' 


8 Bits 


±1 7/8LSB ±1 7/8LSB 


Note 5 


66.6/is"' 


TTLSl 


C/1 


DIP 


AD7S81KN(BD)' 


8 Bits 


13/4LSB 


±7/8LSB 


Notes 


66.6jis'° 


CMOS 


C/I 


DIP 


AD7581LN(CD)' 


8 Bits 


11/2LSB 


13/4LSB 


Note 5 


66.6;js"' 




C/I 


DIP 


HIGH PERFORMANCE 


















ADS200BD(BD/883B) Scries 


12 Bits 


11/2LSB 


Note 2 


Note 11 


50^5 


TTL 




DIP 


AD5200TD(TD/883B) Series 


12 Bits 


±1/2LSB 


Note 2 


Note 11 


50)iS 


TTL 


M 


DIP 


ADS74JD(SD)(SD/883B) 


12 Bits 


11/2LS8 


±1LSB 


so 


3SjiS 


TTL 


OM/M 


DIP 


AD574KD(LD) 


12 Bits 


11/2LSB 


Note 2 


27/10 


35»JS 


TTL 


C 


DIP 


ADS74TD(TD/883B)(UD)(UD/883B) 


12 Bits 


il/2LSB 


Note 2 


25/12.5 


iSlu 


TTL 


M 


DIP 


AD572AD(BD) 


12 Bit 


il/2LSB 


±1/2LSB 


30/15 


25(13 


TTL 


I 


DIP 


AD572SD(SD/883B) 


12 Bits 


11/2LSB 


±1/2LSB 


IS 


2S;ts 


TTL 


M 


DIP 


AD52nB.AD5212B 


12 Bits 


11/2LSB 


Note 2 


0.4%" 


13(iS 


TTL 


1 


DIP 


ADS211T, AD5212T 


12 Bits 


♦1/2LSB 


Note 2 


0.4%" 


13|iS 


TTL 


M 


DIP 


ADS214B, ADS21SB 


12 Bits 


11/2LSB 


Note 2 


0.1%" 


13ms 


TTL 


1 


DIP 


AD3214T,ADS215T 


12 Bits 


11/2LSB 


Note 2 


0.1%" 


I3fis 


TTL 


M 


DIP 



NOTES 

' C - to ♦70* C. I - -25'C to ♦«rc, M • -55*0 to *125*C 

'No missing codes over tempeniuK 

' No miuing codct 

'Gain error in LSB, T^in to Tniax> 

' 12LSB mtx |ftin chinye from ^ZS^C to T^in or Tmax 



* No miainf codci over temperature. 9-bit resolution 

* No miuinf codes over temperature, 1 l-bit resolution 
'Milliseconds, typical 



"Per channel 

"Absolute Accuracy - iO.2%/0.1% of full scale input voltage c 
"Absolute accuracy error. Tntjn "> Tmax* ' 



T temperature range 
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ANALOG 
DEVICES 



Analog-to-Digital Converters 



HIGH RESOLUTION SPECIFICATIONS (maximum @ +25 C unless otherwise noted) 







Relative 


Differential 


Gain T.C. 


Conversion 




Temp 




Model 


Resolution 


Accuracy 


Nonlinearity 


ppm/° C 


Time 


Logic 


Range' 


Package 


AD7550BD 


13 Bits 


±1LSB 




1 


40m$ typ 


TTL & CMOS 




DIP 


AD7555KN(BD) 


5 1/2 Digits 


±10 Counts Note 2 


0.2 


1760ms 


CMOS 


C/I 


DIP 




4 1/2 Digits 


±1 Count 


Note 3 


0.2 


610ms 


CMOS 






AD ADC71JW 


16 Bits 


±0.006' 


Note 5 


15 


5 Ops 


DTL & TTL 


C 


DIP 


AD ADC71KW 


16 Bits 


±0,003' 


Note 7 


IS 


50;js 


DTL & TTL 


C 


DIP 


AD ADC72JD(AD) 


16 Bits 


±0.006' 


Note 6 


20(15) 


50)js 


DTL & TTL 


C(l) 


DIP 


AD ADC72KD(BD) 


16 Bits 


±0.003' 


Note 7 


20(15) 


50/is 


DTL & TTL 


C(l) 


DIP 


NOTES 


















' C • to ♦70° Ci 1 - '2S°C to fSS'C 


•»cf FSR 






'No missing codes (to 14 bits) over tern 


Count uncertainty due 


to noise: t2cot 


unts 'Non 


issing codes (to 11 bits) over temperature 


(♦10fCto+40°C-KW 


Oto*70 C-K 


'Count uncertainty due 


to noise: tl/2 


ount (0 to 


♦ 50°C - JW; to ♦70°C - JDi -25°C to ♦85°C - 


AD) 






* No missing codes 



















HIGH SPEED/VIDEO FEATURE SELECTION CHART 




6 Bits 

Resolution B Bits 

9 Bits 

10 Bits 
12 Bits 


• 


• 


• 
• 


• 


• 


• 


• 


• 
• 


• 
• 


• 






Conversion Time <Bps 
<3ms 
<.\.\Hi 


• 


• 
• 


• 


• 


• 


• 


• 


• 


• 


• 






Word Rate >SMHz 
>16MHz 
>50MHz 
>100MH2 






















• 


• 


Internal Reference 


























Logic Compatibility TTL 
ECL 






















• 


• 


Operating C to +70°C 
Temperature 1 = -25°C to *SS°C 
Ranges M = -55°C to +12S°C 


• 


• 


• 
• 


• 


• 


• 


• 













NOTES 

' Second Source 

' Complete with Track tnd Hold. 



HIGH SPEED SPECIFICATIONS (maximum @ +25 C unless otherwise noted) 







Relative 


Diffeiential 


Gain T.C. 


Conversion 




Temp 




Model 


Resolution 


Accuracy 


Nonlinearity 


ppm/*C 


Time, min 


Logic 


Range' 


Package 


AD578JN(JD) 


12 Bits 


±1/2LSB 


Note 2 


30 


6ms 


TTL 


C 


DIP 


AD578KN(KD) 


12 Bits 


±1/2LSB 


Note 2 


30 


4.5ms 


TTL 


C 


DIP 


AD578LN(LD) 


12 Bits 


±1/2LSB 


Note 2 


30 


3m5 


TTL 


C 


DIP 


AD578SD(SD/883B) 


12 Bits 


±1/2LSB 


Note 2 


50 


6ms 


TTL 


M 


DIP 


AD578TD(TD/883B) 


12 Bits 


±1/2LSB 


Note 2 


30 


4,5ms 


TTL 


M 


DIP 


AD5240KD 


12 Bits 


±1/2LSB 


Note 2 


30 


5 


TTL 


C 


DIP 


ADS240SD 


12 Bits 


±1/2LSB 


Note 2 


25 


5 


TTL 


M 


DIP 


AD ADC84-10(84-12) 


10/12 Bits 


±1/2LSB 


Note 2 


30/30 


6/10 


TTL 


C 


DIP 


AD ADC85C-10(85C-12) 


10/12 Bits 


±1/2LSB 


Notes 2 & 3 


40/25 


6/10 


- TTL 


c 


DIP 


AD ADC85-10(85-12) 


10/12 Bits 


11/2LSB 


Notes 2 & 3 


20/15 


6/10 


TTL 


1 


DIP 


AD ADC85S-10(85S-12) 


10/12 Bits 


±1/2LSB 


Note 2 


25 


8/10 


TTL 


M 


DIP 


AD579JN 


10 Bits 


±1/2LSB 


Note 2 


30 


2,2 


TTL 


c 


DIP 


AD579KN 


10 Bits 


±1/2LSB 


Note 2 


30 


1.8 


TTL 


C 


DIP 


AD579BD 


10 Bits 


±1/2LSB 


Note 2 


30 


1.8 


TTL 




DIP 


AD579TD 


10 Bits 


±1/2LSB 


Note 2 


30 


1-8 


TTL 


M 


DIP 


HAS-0802 


8 Bits 


±1/4LSB 


Note 2 


30 typ 


1.2ms typ 


TTL 


C" 


DIP 


HAS-1002 


10 Bits 


±1/2LSB 


Note 2 


30 typ 


1.4ms typ 


TTL 


C* 


DIP 


HAS- 1202 , 


12 Bits 


±1/2LSB 


Note 2 


30 typ 


2.2ms typ 


TTL 


C* 


DIP 


NOTES 


















'C.0to*70°C, l"-25°Cto 


♦ 85°C.M--53 


Ctoti25°C 


' No missing codes 










No missing codes over temperature 




* Extended temperature ranges available 









IC ADC FLASH ENCODERS SPECIFICATIONS (typical @ +25 C unless otherwise noted) 



Model 

AD6020KD 

AD5010KD 
NOTE 

* Input Capacit: 



Resolution 

6 Bits 



Relative Aperture 
Accuracy Uncertainty Word 
% pt max Rate 



±1/8LSB 20 
+ 1/8LSB ii. 



dc to 50MHz 
dc to lOOMHz 



Output 
Code 



BIN 
BIN 



Temperature Size & 



Range 



Package 
ItKhet 



16-Pin DIP 
16-Pin DIP 



Voltage 
Volts 



Impedance 

25pF' 
25pF' 
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ANALOG 
DEVICES 



V/F Converters 
Multiplexers & Switches 



V/F CONVERTERS 

SPECIFICATIONS (typical ® +25°C and Vs = ±15V dc unless otherwise noted) 



High Petformuice 
500kHx 

ADVFC32K(B)(S) 

to -lOV 
to +0.25 



Model 

Analog Input 

Voltage Signal Range - V min 
Current Signal Range - mA min 
Overrange - % min — 

Accuracy 

Nonlinearity, max - at rate F.S. range 

Voltage Input - % ±0.2 
Current Input - % ±0.2 
Gain vs. temperature, ppm/°C, max 1SO(100)(150) 
Input Offset Voltage - mV ±4 max 

vs. Temperature (0 to +70*0 - /iV/°C ±30 max 
Response 

Settling Time - ;is 1 
Overload Recovery - ms Ips 
Output 
Waveform 
Pulse Width - ixs 

Pulse Polarity 

Logic "1" (HIGH) Level -V min Compatible by 

Logic "0" (LOW) Level) Level - V max Resistor Selection 

Power Supply 

Voltage, Rated Performance - V dc ±9 to ±18 

Current, (Quiescent - mA 6 
Temperature Range' 

Rated Performance - °C C(I)(M) 

Case Size - Inches 



Wide Band 
IMHz 

AD«50J(K)(S) 

to -lOV 
to +0.25 



±0.5(±0.1)(±0.2) 
±0.5(±O.l)(±0.2) 
15O(lOO)(150) 
±4 max 
±30 max 

1 



TRAIN OF TTL/DTL COMPATIBLE PULSES ■ 
O.I to0.15/fmax 0.1 to0.15/f max 

-POSITIVE 

Compatible by 
Resistor Selection 



NOTES 

' Procesiini to MlL-STD-883 Level B is available. Consult 
factory for pricing. 



D-14-Pin DIP 
H-TO-100 Can 



±9 to ±18 
6 



C(C)(M) 
D-14-Pin DIP 



Economy /Versa tile 
to 150kHz 

AD537JH(KH)(SH' )(JD)(KD)(SD' ) 

-Vs to (+Vs -4V) min 
O.ljiA to lOOO/iA 
100 

® F »= lOkHi 

0.15(0.07 )(0.07)(0.15)(0.07)(0.07). 
±15O(±50)(±15O)(±15O)(±50)(±15O) 
±5(±2)(±2)(±5)(±2)(±2) max 
±5(±1)(±10 max)'(±5)(±l)(±10 max)' 



•Symmetrical 

Square Wave, TTL, DTL, CMOS, 
-ECL, HNIL Compatible by Selection 

of External Resistor 



+5 to*36or ±5 to ±18 



C(C)(M)(C)(C)(M) 

D- 14-Pin DIP: H-TO-100 Can 



'Guiranteed over -95*C to *\2^C temperatuie ranfc 
'C • to ♦70'C, M • -55°C to ♦ns'C 



MULTIPLEXERS AND SWITCHES 



SPECIFICATIONS 

(Ta = +25*'C, VsuppLY = il5V unless otherwise noted) 







Ron 


Leakage 


Temp 


Logic Com- 


Type' 


Function 


n, max 


nA, max 


Range'-' 


patibility 


AD7501JN{JD) 






10 


C/I 


CMOS 


AD7501KN(KD) 


8-Channcl 


300 


10 


C/I 


TTL/CMOS 


AD7501SD 






5 


M 


TTL/CMOS 


AD7502JN(JD) 


Dual 




5 


C/I 


CMOS 


AD7502KN(KD) 


4-Channel 


300 


5 


C/I 


TTL/CMOS 


AD7S02SD 


(differential) 




3 


M 


TTL/CMOS 


AD7503JN(JD) 






10 


C/I 


CMOS 


AD7503KN(KD) 


8-Channel 


300 


10 


C/I 


TTL/CMOS 


AD7503SD 






5 


M ' 


TTL/CMOS 


AD7506JN(JD) 




450 


20 


C/I 


CMOS 


AD7506KN(KD) 


16-Channel 


450 


20 


C/I 


TTL/CMOS 


AD7506SD 




400 


10 


M 


CMOS 


AD7506TD 




400 


10 


M 


TTL/CMOS 


AD7507JN(JD) 


Dual 


450 


10 


C/I 


CMOS 


AD7507KN(KD) 


8-Channel 


450 


10 


C/I 


TTL/CMOS 


AD7507SD 


(differential) 


400 


5 


M 


CMOS 


AD7507TD 




400 


5 


M 


TTL/CMOS 


NOTES 












' Suffix "N"; plastic 


DlPi Suffix "D"i 


ceramic DIP 









' C: Commerical (0 to +70°C) 

I: Industrial (-25°C to ♦85°C) 

M: Military (-55°C to tlZS't) 
'MIL-STD-88) Level B proceisinf available c 

Consult factory for pricinf . 



I all 1/M versions. 



SPECIFICATIONS 

(Ta = +25 C, VsuppLY = -15V unless otherwise noted) 



Dual SPST 80 



Quad SPST 



Type' 
ADG200CJ 
ADG200BP 
ADG200BA 
ADG200AP 
ADG200AA 

ADG201CJ 
ADG201BP 
ADG201AP 

AD7510DIJN(JD) qu^j SPST 
AD7510DIKN(KD) JJ ^ 
AD7510D1SD 

AD7S11DIJN(JD) Qy,dSPST 
AD7511DIKN(KD) ^ , 
AD7511DISD 
AD7511DITD 

AD7512DIJN(JD) Dual SPOT 
AD7512DIKN(KD) ^^^^ 4 
AD7512DISD 
AD7512D1TD 



AD7590DIKN 
AD7590DIBD 
AD7591D1KN 
AD7S91DIBD 
AD7592DIKN 
AD7592DIBD 



QMad SPST 
with Data 
Latches 

Dual SPDT 
with Data 
Latches 



Ron 
n, max 



100 
100 



OFF 
Leakage 

SnA.max 
5nA,max 
5nA,max 
2nA,max 
2nA,max 
5nA, max 
SnA, jnax 
InA, max 
5nA,max 
5 n A, max 
3nA, max 
5nA, max 
5nA,max 
3nA, max M 
3nA, max M 
15nA, max C/1 
15nA, max c/I 
9nA, max M 
9nA, max M 

5nA, max C 

5nA, max I 

5nA, max C 

5nA, max I 

5nA, max C 

SnA, max I 



Temp 
Range'-' 



C/I 
C/I 
M 
C/I 
C/1 



NOTES 

■ Suffixes: N- Plastic DIP 

P, D - Ceramic DIP 
A, H-TO-100 
'C: Commercial (0 to +70°C) 
I: Industrial (-25*C to *S5'C) 
Ml Military (-55°C to +12J°C) 
' MIL-STD-883 Level B processing avaOabIc on selected devices. 
Consult factory for pricing and availability. 

*Dielectrically isolated features latchup-free overvottage proof operation. 
'Vdd-VsS (supply voltages) - +1JV 
' Vdd (supply voltage) - 8V 



Logic Com- 
patibility 

TTL/CMOS 
TTL/CMOS 
TTL/CMOS 
TTL/CMOS 
TTL/CMOS 
TTL/CMOS 
TTL/CMOS 
TTL/CMOS 

CMOS 

TTL/CMOS 

TTL/CMOS 

CMOS 

TTL/CMOS 

CMOS 

TTL/CMOS 

CMOS 

TTL/CMOS 

CMOS 

TTL/CMOS 

TTL/CMOS 
TTL/CMOS 
TTL/CMOS 
TTL/CMOS 
TTL/CMOS 
TTL/CMOS 
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ANALOG 
DEVICES 



Ultra High Precision 
+10.000 Volt Reference 



AD2720 



PRELIMINARY TECHNICAL DATA 
FEATURES 

Laser Trimmed to High Accuracy: + 10.000V ±1mV 

Low Temperature Coefficient: 1ppm/°C 

Excellent Long Term Stability: 25ppm/1000 Mrs. 

MIL Temperature Range Available ( -55°C to + 125°C) 

MIL-STD-883B Screening Available 

Low Noise (30fj.V p-p) 

Short Circuit Protected 

Low Power (90mW) 

Single Supply Operation 

Small Size (Standard TO-99 Package) 

Output and Ground Sense Provision 



PRODUCT DESCRIPTION 

The AD2720 is a temperature compensated voltage reference 
which provides a precise + lO.OOOV output from an unregulated 
input level from + 14.25 to + 15.75 volts. Active laser trimming 
is used to achieve this high precision, which eliminates the need 
for any external adjustments. The proprietary design results in 
ultra high precision performance previously available only in 
oven-regulated modules. The I.OmV maximum initial error and 
lppm/°C guaranteed maximum temperature coefficient of the 
AD2720CH represents the best performance available without 
using power hungry ovens or heated substrates for temperature 
regulation. 

The AD2720 precision 10.000 volt reference offers the user 
unequalled accuracy and stability with performance guaranteed 
over the -25°C to +85°C (AD2720AH, BH, CH) and -55°C 
to + 125°C (AD2720SH and AD2720TH) temperature ranges. 
These devices combine the recognized advantages of thin film 
technology and active laser trimming with a unique patent pending 
circuit design, to provide an excellent reference for use in appli- 
cations requiring high accuracy and stability. 

The AD2720 is recommended for use as a reference for 12-, 14- 
and 16-bit D/A converters which can use an external reference. 
The device is also suitable for many types of high resolution 
A/D converters, either successive approximation or integrating 
designs. The 5mA output drive capability of the device also 
makes the AD2720 ideal for use as a master system reference. 



AD2720 PINOUT DIAGRAM 

■TEST POINT 



TEST POINT 



(SENSE)(2 



GROUND 
SENSE 



+ V 




VoUT 

(FORCE) 



TEST POINT 



GROUND 

TO-99 STYLE 
TOP VIEW 

PRODUCT HIGHLIGHTS 

1. Active laser trimming results in very high accuracy over the 
full temperature range without the use of external components. 
The AD2720CH has a maximum deviation from 10.000 volts 
of ± l.OmV at 25°C with no external adjustments. 

The AD2720TH has a maximum deviation from 10.000 volts 
of ± l.OmV at 25°C, and a temperature coefficient of ± 2ppm/ 
°C (max) over -55°C to + 125°C. 

2. The AD2720 is well suited for a broad range of applications 
requiring an accurate, stable reference source such as data 
converters, test and measurement systems, and calibration 
standards. 

3. The performance of the AD2720 is achieved by a proprietary 
design and close control over the manufacturing process, and 
eliminates the need for temperature-controlled ovens or heated 
substrates to provide stability. 

4. The AD2720 is packaged in a small size (standard TO-99) 
package. 

5. Output and ground sense provisions eliminate the problems 
of ground loops and load regulation errors. 

6. Low power consumption insures high reliabihty and extended 
temperature range performance. 

VoUT 




Figure 1. Basic Connections for Vqut (Force and Sense) 
and Grounding 
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ANALOG 
DEVICES 



Voltage References 



INTEGRATED CIRCUIT REFERENCES 
The accuracy of all measurements is determined by the refer- 
ence employed. Analog Devices' references use buffered low 
TC precision zener diodes or patented laser wafer trimmed 
monolithic bandgap circuitry. Both include output operation- 
al amplifiers I'or optimum load regulation. 

The AD2720 precision hybrid reference provides the highest 
initial accuracy and lowest temperature coefficient. The 
proprietary temperature compensated design and active laser 
trimming result in ultra high precision performance previously 
available only in oven-rcgulated modules. 



SPECIFICATIONS 

(min— max @ Ejj^ = +15V or -15V and +25°C unless otherwise noted) 



AD584 VouT = lO.OOOV or 7.500V or 5.000V or 2.500V 

The AD 5 84 is a unique bandgap reference. Depending on user 
requirements it may be connected to provide any one of four 
standard voltages without additional external parts. 

SPECIFICATIONS 

(typical ® VjN = +15V and +25°C unless otherwise noted) 







Temp 






Maximum Error in mV 


Subility 






for Nominal Output of: 


ppm/° C 


Temp 


Model 


2.5V 5V 7.5V lOV 


max 


Range 


AD584JH 


±7.5 ±15 ±22 ±30 


30 


C 


AD584KH 


±3.5 ±6 ±8 ±10 


15 


C 


AD584LH 


±2.5 ±3 ±4 +5 


5 


C 


AD584SH(SH/883B) 


±7.5 ±15 ±22 ±30 


30 


M 


AD584TH{TH/883B) 


±3.5 ±6 ±8 ±10 


15 


M 


NOTE 








' C = to +70°C, M = -55 C to +125 C 











Output 














Output 












Output 


Voltafc 


Output 


Temp 








Output 


Voltnfc 


Output 


Temp 










Tolerance 


Current 


Stsbility 


Time 


Temp 




Volt^ 


Tolerance 


Current 


Stability 


Time 


Temp 


Model 


Vola 


% Error 


mA 


ppmf C 


SubUity (typ) 


Ruigc' 


Model 


Volts 


%EiTor 


mA 


ppm^C 


Stabiliiy (typ) 




AD580JH(KH)(LH)(MH) 


2.S 


3.O(1.0)(O.4)(O.4) 


10 


85(40X25X10) 


25MV/Month 
250>lV Long 


C 


AD2700J(S) 
AD2700L{U) 


10.000 
10.000 


±0.05 
±0.025 


10 
10 


10(3) 
3 


lOOppm per 
1000 Hours 
®+55''C 


I/M 
I/M 


AD580SH(TH)(UH) 


2.5 


I.0<0.4)(0.4) 


10 


55(25X10) 


25MV/Monch 


M 


AD2700SD/883B' 


10.000 


±0.05 


10 


3 




M 












250pV Long 
Term 




AD2700UD/883B' 


10.000 


±0.025 


10 


3 




M 


AD580SH/883B' 










M 


AD2701J(S) 


-10.000 


±0.05 


10 


10(3) 


lOOppm per 


I/M 


2.5 


11.0 


10 


55 




AD2701L(U) 


-10.000 


±0.025 


10 


3 


1000 Hours 


I/M 


AD580TH/883B' 


2.5 


±0.4 


10 


25 




M 










®+55°C 




AD580UH/883B' 


2.5 


±0.4 


10 


10 




M 












M 














AD2701SD/883B' 


-10.000 


±0.05 


10 


3 




AD581JH(KH)(LH) 


10.000 


i0.3(0,l)(0.05) 


10 


30(15X5) 


25ppm per 


C 


AD2701UD/883B' 


-10.000 


±0.025 


10 


3 




M 












1000 Hours 










10(5) 


lOOppm per 


I/M 












Noncumulative 




AD2702J(S) 


±10.000 


±0.05 


10 


AD581SH(TH)(UH) 


10.000 


±0.3(0.1X0.05) 


10 


30(15)(5) 


2Sppm per 


M 


AD2702L(U) 


±10.000 


±0.025 


10 


5(3) 


1000 Hours 
(II+55°C 


I/M 












1000 Hours 


























Noncumulative 




AD2702SD/883B' 


±10.000 


±0.05 


10 


5 




M 


ADS81SH/883B' 


10.000 


±0.3 


10 


30 




M 


AD2702UD/883B' 


±10.000 


±0.025 


10 


3 




M 


AD581TH/883B' 


10.000 


±0.1 


10 


IS 




M 


AD2710KN(LN) 


♦ 10.000 


±0.01 


10 


2(1) 




C 


AD581UH/883B' 


10.000 


±0.05 


10 


5 




M 


AD2712KN(LN) 


±10.000 


±0.01 


10 


2(1) 




C 


AD589JH(KH)(LH)(MH) 


1.235 


-2.8. »1.2 


5 


100(50X25X10) 




C 


AD272C\H 
AD2720BH 
AD2720CH 


+ 10.000 
+ 10.000 
+ 10.000 


±0.02 
±0.01 
±0.01 


i 
5 
5 


4 
2 
1 


25ppm per 
1000 Hours 
®+25°C 


1 
1 
1 


ADS89SH(TH)<UH) 


1.235 
typ 


-2.8. ♦1.2 


5 


100(50X25) 




M 


AD2720SH(SH/g83B)' 
AD2720TH(TH/883B)' 
NOTES 


+ 10.000 
+ 10.000 


±0.02 
±0.01 


5 
5 


4 
2 




M 
M 


ADS89SH/883B' 


1.235 


-2,8, <1.2 


5 


100 




M 


' C - to ♦70*C, 1 - -25°C K 


♦»5°C,M.-55'Cto+125°C 










AD589TH/883B' 


typ 






50 




M 


■ Fully piocened id MIL.STD483, Clus B 













W AD589UH/883B' 

o 

FEATURE SELECTION CHART 




Output Voltage Range 


1.2J5V 

2.5V 

5.0V 

7.5V 

+10.00V 

-10.(X)V 

±10.00V 


• 


• 


• 


• 


• 
• 
• 
• 
• 






• 


Output Voltage Tolerance 


<+0.4% 
<±0.05% 
<±().025% 
<±0.012% 




• 


• 




• 
• 








Temperature Stability 


<25ppm/°C 
<10ppm/°C 
<5ppm/°C 
<lppm/°C 


• 


• 
• 


• 




• 
• 
• 








Temperature Range 


to +70°C 
-25°Cto+85°C 
-55°C to+125°C 


• 
• 


• 
• 


• 




• 
• 








Package Style 


Hermetic Package 
Plastic Package 


• 


• 


• 




• 


• 


• 




Dice Available 


• 


• 






• 
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ANALOG 
DEVICES 



High Speed 
Sample and Hold Amplifier 



AD585 



FEATURES 

Fast 2.5^.5 Acquisition Time to ±0.01% 
Low Droop Rate: 0.5m V/ms 
Low Offset: ImV 
Sample/Hold Offset Step: ImV 
Aperture Jitter: 0.5ns 

IVIilitary Temperature Range: -55°Cto +125°C 
Internal Hold Capacitor 

APPLICATIONS 

Data Acquisition Systems 

Data Distribution Systems 

Analog Delay & Storage 

Peak Amplitude Measurements 



PRODUCT DESCRIPTION 

The AD585 is a monolithic sample-and-hold circuit consisting 
of a high performance operational amplifier in series with an 
ultra-low leakage analog switch and a FET input integrating 
amplifier. An internal holding capacitor and connections to the 
internal feedback resistors, completes the sample and hold. 

With the analog switch closed, the AD585 functions like a standard 
op amp; any feedback network may be connected around the 
device to control gain and frequency response. With the switch 
open, the capacitor holds the output at its previous level. 

The AD585 offers performance previously unavailable in 
monolithic sample-and-hold amplifiers. The combination of a 
fast acquisition time (2.5|jls to 0.01%) and low offset step (ImV) 
are suitable for high speed 12-bit data acquisition systems. 

The device is available in two versions: the "J" specified for 
operation over the to + 70°C commercial temperature range 
and the "S" specified over the full military temperature range 
-55°C to +125°C. 

PIN CONFIGURATION 



-VwfT 

+v«[T 

NULlfT 
-VsfT 
NULL fT 

gnd[T 

CH pT 



AD585 



"u] HOLD 
"iTj LOGIC REF 
"jT) TTL REF OUT 

"iol RiN 
T]r„ 

"»1 VouT 



AD585 FUNCTIONAL BLOCK DIAGRAM 

TTL 

LOGIC REF 

HOLD REF OUT +Vs R,n Rfb Vqut 

pn Fi R M in m 



3 




AD585 



LlI UJ liJ 



-V,N +V,N NULL -Vs NULL GND CH 

PRODUCT HIGHLIGHTS 

1. The diroop rate is only 0.5m V/ms so that it may be used in 
slower high accuracy systems without the loss of accuracy. 

2. The fast acquisition time and low aperture make it suitable 
for very high speed data acquisition systems. 

3. The AD585 has internal pretrimmed application resistors for 
applications versatility. 

4. The ADS 85 is complete with an internal hold capacitor for 
ease of use and capacitance can be added externally to achieve 
higher accuracy. 

OUTLINE DIMENSIONS 

Dimensions shown in inches and (nun). 



— 0.430 (10.92)-— I 

l— I f— I I— ■ ■— I I— 1 



0.040R (1.02) > 



l_J I— I l_J L— I l—t 



0.290 ±0.010 
(7.37 +0.25) 



0.30 (7.62) 



0.095 (2.41) 



0.035 ±0.010 
(0.89 ±0.25) 




0.047 ±0.007 
(1.19 ±0.18) 



— ) [—0.1 (2.54) 

1.003 
).002 

(o43:0:8i) 



. (,17+0.003 
" "''-0.002 
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ANALOG 
DEVICES 



High Speed Hybrid 
Track-and-Hold Amplifiers 



HTC-0500 



D) 
O 

CO 

c 

< 



FEATURES 

700ns Acquisition Time 
<750mW Power Dissipation 
14-Pin DIP 
0.01% Linearity 

APPLICATIONS 
Data Acquisition Systems 
Data Distribution Systems 
Analog Delay and Storage 
Peak Amplitude Measurements 

GENERAL DESCRIPTION 

The Analog Devices HTC-0500 Track/Sample Hold is a remark- 
able combination of speed and low power dissipation in a 14-pin 
DIP. Its low cost makes it extremely attractive for a wide range 
of applications which were often uneconomical until now. 

Exceptional speed and minimum power in a small, cost-effective 
package are not the only characteristics which make this unit 
j worth serious consideration for a variety of uses. The innovative 
design ideas which have been included make it possible for the 
user to vary the gain of this inverting amplifier. 

In many instances, Track/Sample-Hold devices may allow the 
user to decrease the gain, but increasing the gain is impossible. 
This is because the majority of these units close the feedback 
loop internally. 

The HTC-0500, however, gives the designer flexibility when it 
is incorporated into its system application because it can be 
varied around its normal unity gain. In fact, as shown in Figure 
1, the user must close the feedback loop externally with a strap 
to get proper operation. 

I Figure 2 shows a suggested method for changing gain over a 
range which is approximately 8 percent below to approximately 
17 percent above nominal. This kind of potential gain variation 
can be an important element when the HTC-0500 is combined 
with other components in a system design. The gain of the 
HTC-0500 can be changed as necessary to compensate for varia- 
tions in other portions of the system. External adjustments also 
allow the offset to be nulled. 

The HTC-0500 is a perfect choice for use with Analog Devices' 
converters such as the HAS-1202, AD578, and AD579 in 
applications which do not require the speed of the model HTC-0300 
Track-and-Hold, but require higher speed than the ADSHC-85. 

The standard unit is housed in a metal dual in-line package; its 
model number is HTC-0500AM. A temperature range of -55°C 
to + 125°C is available with model HTC-0500SM. For units 
processed per MIL-STD-883, Method 5008, specify model 
number HTC-O500SM/883. 
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MECHANICAL DIMENSIONS 

Dimensions shown in inches and (mm). 
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ANALOG 
DEVICES 



Sample/Track-Hold Amplifiers 



IC SAMPLE-HOLD AMPLIFIERS 

The AD582, AD583 and AD585 are monolithic sample-and- 
hold amplifiers with high performance internal amplifiers and 
a low leakage analog switch. An external hold capacitor is used 
with the AD582 and AD583, while the AD585 includes an on- 
chip hold capacitor. 

The ADS 82 is the lowest cost SHA; yet it can replace many 
modular and hybrid units. For faster acquisition time or 
greater precision, the ADS 83 and ADS 85 are recommended. 

SPECIFICATIONS (typical @ +25°C unless otherwise noted) 



Greater speed is provided by the HTC-OSOO, with an acquisi- 
tion time of 700ns. The highest speed IC track-and-holds are 
the HTC-0300, HTC-0300A and HTS-002S. These units have 
acquisition times, respectively, of 170ns, 150ns and 30ns. 

The HTC-OSOO, HTC-0300 and HTC-0300A are used with fast 
ADC's such as the HAS Series, the AD578, or AD579. The 
HTS-0025 is optimized for use with "video" ADC's and is also 
an excellent choice for use as a deglitcher at the output of 
high-speed current output DAC's. The ADSHC-85 is a second 
source for a generic industry-standard device. 
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NOTES 

'Av-l.RL-2k,CL-50pF 

•C " to +70°C, I - -25 C to +85°C, M - -55°C to ♦125°C, MR » -55°C to +100°C 

'Open-loop gain - k min, Rl ■ 2kn 

'Droop current; rate depends on external capacitancei 

'Acquisition Time to 0.01%> 

'Typical outputs 
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ANALOG 
DEVICES 



16x16-Bit CMOS 

Multiplier/Accumulator 



ADSP-1010 



_o 

CO 

c 

< 



PRELIMINARY TECHNICAL DATA 
FEATURES 

16-by-16 Parallel Multiplication/Accumulation 
150 Nanosecond Multiply/Accumulate Time 
250mW Power Dissipation with CMOS Technology 
Improved TDC1010J Second Source 
Double Precision Multiplication/Addition or 

Subtraction With Three Guard Bits 
Two's Complement or Unsigned Magnitude Input 

Data Formats 
Round Control 

Available in Hermetically Sealed 64 Pin Flat 

Pack or 0.7 Square Inch Ceramic DIP 
Operates Off of a Single +5V Power Supply 

APPLICATIONS 

Digital Signal Proceissing 

Digital Filtering 

Fourier Transformations 

Correlations 

Power Series Expansions 
Matrix Manipulations 
Microprocessor Acceleration 

GENERAL INFORMATION 

The ADSP-1010 is a TTL compatible high speed low power 16- 
by-16 multiplier/accumulator that is pin for pin compatible with 
TRW's TDCIOIOJ. The ADSP-1010 has essentially the same 
speed as the TDCIOIOJ but consumes only about 1/10 the 
power. 

The low power is obtained by using CMOS technology. The 
high speed is obtained by the use of three time saving techniques. 
A modified booth algorithm is used. Feed-forward carry organi- 
zation is used throughout the array. A conditional sum adder is 
used in the final adder stage of the multiplier. 

The ADSP-lOlO has two 16-bit input buses, a 16-bit MSP product 
bus, a 16-bit LSP product bus, the output port of which is 
shared with the Y input port, and a 3-bit extended product bus. 
All inputs are diode protected. The independently controlled 
input registers are D-type positive edge triggered flip-flops as 
are the product registers. Each product register has its own 
three state output control which, when combined with the inde- 
pendent input clocks, allows the ADSP-lOlO to operate on a 16- 
bit microprocessor bus. 

The ADSP-lOlO has a RND control which rounds the product 
to the 16 most significant bits by adding a 1 to the MSB of the 
16 LSBs of the multiplier array. The preload control is used in 
conjunction with the three state control to initialize the contents 
of the output registers. The ADSP-lOlO will perform either a 
multiplication then addition or multiplication then subtraction 
or a straight multiplication depending upon the status of the 
ACC and SUB controls. The TC control provides the capabiUty 
for either two's complement or unsigned magnitude data 
formats. 



ADSP-1010 FUNCTIONAL BLOCK DIAGRAM 
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Dimensions shown in inches and (mm). 
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ANALOG 
DEVICES 



8x8-Bit CMOS 
Multiplier/Accumulator 



ADSP-1008 



PRELIMINARY TECHNICAL DATA 
FEATURES 

8x8 Bit Parallel Multiplication/Accumulation 
150mW Maximum Power Dissipation Through CMOS 

Technology 
95 Nanosecond Multiply/Accumulate Time 
Available in 48-Pin DIP or 0.46 Square Inch Flat Pack 
Improved TDC1008J Second Source 
Double Precision Adder With Three Guard Bits 
Round Control 

Accumulator can be Preloaded 
Three State Outputs 

Operates Off of a Single +5V Power Supply 
APPLICATIONS 

Extends Capabilities of Microcomputers by Permitting 
Hardware Multiplication/Accumulation for Increased 
Computational Speed 

Matrix Manipulations 

Fourier Transformations 

Digital Filtering 

GENERAL INFORMATION 

The ADSP-1008 is a TTL compatible high speed low power 
8-by-8 bit multiplier accumulator that is pin for pin compatible 
with TRW's TDC1008J. The ADSP-1008 has essentially the 
same speed as the TDC1008J but consumes only about 1/10 
the power. 

The low power is obtained by using CMOS technology. The 
high speed is obtained by the use of three time saving tech- 
niques. A modified booth algorithm is used. Feed-forward 
carry organization is used throughout the array. A conditional 
sum adder is used in the final adder stage of the multiplier. 

The ADSP-1008 has two 8rbit input buses, two 8-bit product 
buses and a 3 bit extra product bus. All inputs are diode 
protected. The independent input registers are D-type positive 
edge triggered flip-flops as are the product registers. Each 
product register has its own three state output control which, 
when combined with the independent input clocks, allows 
the ADSP-1008 to operate on an 8-bit microprocessor bus. 

The ADSP-1008 has a RND control which rounds the product 
to the 1 1 most significant bits by adding a 1 to the MSB of 
the LSP. The preload control is used in conjunction with the 
three state control to initialize the contents of the output 
registers,. The ACC and SUB controls are used to determine 
whether a multiply/add or a multiply/subtract or a straight 
multiply is performed. The TC control is used to distinguish 
between two's complement or unsigned magnitude inputs. 

The ADSP-1008 is available in either a 48-pin ceramic DIP 
or a 0.46 square inch flat pack. Each package is available in 
military or commercial grades. 



ADSP-1008 FUNCTIONAL BLOCK DIAGRAM 
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ANALOG 
DEVICES 



16x16-Bit CMOS Multiplier 



ADSP-1016 



PRELIMINARY TECHNICAL DATA 
FEATURES 

16x16 Parallel Array Multiplier 

ISOmW Power Dissipation with CMOS Technology 

130 Nanosecond Multiply Time 

Improved MPY-016HJ Second Source 

Two's Complement, Unsigned Magnitude or Mixed 

Mode Multiplication 
Zero Register Hold Time 
Three State Outputs 
Single +5 Volt Power Supply Operation 
Available in Hermetically Sealed 64-Pin Flat Pack or 

Ceramic DIP 

Versions Available with Full MIL-STD-883B Processing 

APPLICATIONS 
Fourier Transformations 
FIR & MR Digital Filters 
Microprocessor Accelerators 
Matrix Multiplications 

GENERAL DESCRIPTION 

The ADSP-1016 is a TTL compatible high speed low power 16 
X 16-bit multiplier, that is pin for pin compatible with TRWs 
MPY-016HJ. The ADSP-1016 has essentially the same speed as 
the MPY-16HJ but consumes only about 1/10 the power. 

The low power is obtained by using complementary MOS tech- 
nology. The high speed is achieved by use of three speed saving 
techniques. A modified booth algorithm is used. Feed-forward 
carry organization is used throughout the array. A conditional 
sum adder is used in the final adder stage. 

The ADSP-1016 has two 16-bit input buses and two 16-bit 
product buses. The LSP output port is shared with the Y input 
port. The inputs can be in either 2's complement unsigned 
magnitude or mixed mode formats. All inputs are diode protected. 
The independent input registers are D-type positive edge triggered 
flip-flops as are the LSP and MSP product registers. The product 
registers have three-state outputs which, when combined with 
the independent control of the input registers, allows the ADSP- 
1016 to operate on a 16-bit microprocessor bus. 

The ADSP-1016 has a RND control which rounds the product 
to the 16 most significant bits by adding a 1 to the MSB of the 
LSP. The FA control formats the output for 2's complement by 
shifting the MSP up one bit and then repeating the sign bit in 
the MSB of the LSP. It should be only used for 2's complement 
arithmetic. The FT control makes the output latches transpa- 
rent. 

The ADSP-1016 is available iii both commercial and MIL temp 
ranges. Full 883B processing is performed on the MIL grades. 
Additionally, all versions are available in either a 64-pin hermet- 
ically sealed ceramic DIP or a 64-pin hermetically sealed flat 
pack. 



ADSP-1016 FUNCTIONAL BLOCK DIAGRAM 
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ANALOG 
DEVICES 



8x8-Bit CMOS Multiplier 



ADSP-1080 



PRELIMINARY TECHNICAL DATA 
FEATURES 

8 X 8 Bit Parallel Multiplication with Double Precision 
Product 

lOOmW Power Dissipation with CMOS Technology 
85ns Multiply Time 

Available in 40-Pin DIP or 0.46 Square Inch Flat Pack 
Improved MPY-8HJ Second Source 
Three State Outputs 

Zero Register Hold Time, Positive Setup Time 
Single +5 Volt Power Supply Operation 

APPLICATIONS 

High Speed Multiplication for Digital Filters 
Matrix Multiplications 
Fourier Transformations 



PRODUCT DESCRIPTION 

The ADSP-1080 is a TTL compatible high speed low power 8- 
by 8-bit multiplier that is pin for pin compatible with TRWs 
MPY-8HJ. The ADSP-1080 is essentially the same speed as the 
MPY-8HJ but consumes only about 1/10 the power. 

The low power is obtained by using complementary MOS tech- 
nology. The high speed is achieved by the use of three speed 
saving techniques. A modified booth algorithm is used. Feed-for- 
ward carry organization is used throughout the array, A conditional 
sum adder is used in the final adder stage. 

The ADSP-1080 has two 8-bit input buses and two 8-bit product 
buses. All inputs are diode protected. The independent input 
registers are D-type positive edge triggered flip-flops as are the 
LSP and MSP product registers. The product registers have 
three state outputs, which when combined with the independent 
control of the input registers allows the ADSP-1080 to operate 
on an 8-bit microprocessor bus. 

The registered RND control can be used to round the product 
to the 8 most significant bits by adding a 1 to the MSB of the 
LSP. 

The ADSP-1080 is available in either a 40-pin ceramic DIP or a 
0.46 square inch ceramic flat pack. Each package is available in 
either military or commercial grades. 



ADSP-1080 FUNCTIONAL BLOCK DIAGRAM 
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ANALOG 
DEVICES 



Digital Signal 
Processing Components 



Analog Devices Monolithic Digital Signal-Processing Compo- 
nents are cool, reliable, and compatible in form, function, and 
pinout with the equivalent industry-standard devices. Em- 
ploying CMOS for power dissipation as low as 55mW for 
8X8-bit and 175mW for 16X 16-bit multiplier-accumulators, 
their speed is compatible with systems having clock rates up 
to 5MHz and beyond. 

Products available include 16X16- and 8X8-bit multipliers and 
multiplier-accumulators in DIP and Flat Pack configurations 
for commercial and military temperature ranges at com- 
petitive prices. 



SPECIFICATIONS (typical @ = +5V, Ta = +25°C unless otherwise noted) 









Maximum 








Functional 


Typical 


Power 






Model 


Description 


Multiply Time 


Dissipation 


Package 


Temperature 


ADSP-1016KD 


16X 16-Bit Multiplier 


130ns 


250mW 


64-Pin DIP 


to +70°C 


ADSP-1016TD/883B 


16X 16-Bit Multiplier 


130ns 


250mW 


64-Pin DIP 


-55"'C to+125°C 


ADSP-1016KF 


16X 16-Bit Multiplier 


130ns 


250mW 


64-Pin Flat Pack 


to +70°C 


ADSP-1016TF/883B 


16X 16-Bit Multiplier 


130ns 


250mW 


64-Pin Flat Pack 


-55°C to +125°C 


ADSP-IOIOKD 


16X 16-Bit Mult./Accum. 


150ns 


250mW 


64-Pin DIP 


! to +70°C 


ADSP-1010TD/883B 


16X 16-Bit Mult./Accum. 


150ns 


250mW 


64-Pin DIP 


-55°C to +125°C 


ADSP-IOIOKF 


16X 16-Bit Mult./Accum. 


150ns 


250mW 


64-Pin Flat Pack 


to +70°C 


ADSP-1010TF/883B 


16X 16-Bit Mult./Accum. 


150ns 


250mW 


64-Pin Flat Pack 


-55°Cto +125°C 


ADSP-1080KD 


8X 8-Bit Multiplier 


90ns 


150mW 


40-Pin DIP 


0to+70°C 


ADSP-1080TD/883B 


8X 8-Bit Multiplier 


90ns 


150mW 


40-Pin DIP 


-55°C to+125°C 


ADSP-1080KF 


8X 8-Bit Multiplier 


90ns 


150mW 


40-Pin Flat Pack 


to +70°C 


ADSP-1080TF/883B 


8X 8-Bit Multiplier 


90ns 


150mW 


40-Pin Flat Pack 


-55°Cto+125°C 


ADSP-1008KD 


8X 8-Bit Mult./Accum. 


95ns 


150mW 


40-Pin DIP 


Oto+70°C 


ADSP-1008TD/883B 


8X 8-Bit Mult./Accum. 


95ns 


150mW 


40-Pin DIP 


-55°Cto+125°C 


ADSP-1008KF 


8X8-Bit Mult./Accum. 


95ns 


150mW, 


40-Pin Flat Pack 


Oto+70°C 


ADSP-1008TF/883B 


8X8-Bit Mult./Accum. 


95ns 


ISOmW 


40-Pin Flat Pack 


-55°C to +125°C 
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Telecommunications 



XR-3417/3517 

CONTINUOUSLY VARIABLE 
SLOPE DELTA MODULATOR (CVSD) 

The XR3417 is a continuously variable slope delta modu- 
lator (CVSD). The circuit's primary function is the digital 
encoding and analog decoding of voice signals. The circuit 
consists of a dual comparator, shift register, V/l converter, 
integrator, and a voltage reference source. 

The XR-3417 offers a simplified and economical solution 
to commercial quality telephone communications, secure 
military, communications, and video game sound produc- 
tion applications. 

FUNCTIONAL BLOCK DIAGRAM 
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DIGITAL DATA INPU"" 
DIGITAL THRESHOLD 
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Vbef OUTPUT 
DIGITAL OUTPUT 



FEATURES 

ISL (Integrated Schottky Logic) 

for Increased Gate Speed 
TTL/CMOS Compatible 
Encode/Decode Selectable 
3-Bit Processor Algorithm 

APPLICATIONS 

Voice Quality CODEC 

Video Game Sound Production 



XR-14412 FSK MODEM SYSTEM 

the XR-14412 contains all the necessary circuitry to con- 
struct a complete FSK modulator/demodulator (MODEM) 
system. Included is circuitry for pin-programmable fre- 
quency bands, either U.S. or foreign (CCITT) standards 
for low-speed MODEMS. The XR-14412 provides J^L- 
compatible inputs and outputs. Included in the XR-14412 
are features for self-testing and an echo suppression tone 
generator. The XR-14412 utilizes complementary MOS 
technology for low-power operation. 

FUNCTIONAL BLOCK DIAGRAM 
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FEATURES 

Simplex, Half-duplex, and Full Duplex Operation 
Crystal Controlled 
Answer or Originate Modes 
Single Supply Operation 
Self-test Mode 

Selectable Data Rates 200, 300, or 600 bps 

t2L- or CMOS-Compatible Inputs and Outputs 
Echo Suppressor Disable Tone Generator 
U.'S. or Foreign (CCITT) Compatible 

APPLICATIONS 

Stand-Alone MODEMS 
Remote Terminals 
Acoustical Couplers 
Built-in MODEMS 
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ORDERING INFORMATION 



ORDERING INFORMATION 



Part Number Package Operating Temperature 

XR-3417CN Ceramic 0''Cto+70°C 

XR-3417CP , Plastic 0°Cto+70°C 

XR-3517M Ceramic -55°C to +125°C 

XR-3517CN Ceramic -55°C to +125°C 



Part Number Package Operating Temperature 

XR-14412FN Ceramic -40°C to +85''C 

XR-14412VN Ceramic -40°C to +85''C 

XR-14412FP Plastic -40°Cto+85°C 

XR-14412VP Plastic -40° C to +85° C 
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Line Drivers/Receivers 



XR-1488 QUAD LINE DRIVER 



XR-148gA QUAD LINE RECEIVER 



The XR-1488 is a monolithic quad line driver designed to 
interface data terminal equipment with data communica- 
tions equipment, in conformance with the specifications 
of El A Standard No. RS232C. This extremely versatile 
integrated circuit can be used to perform a wide range of 
applications. The circuit features output current limiting 
circuitry, and independent positive and negative power 
supply driving elements. Compatibility with all DTL and 
TTL logic families enhances the versatility of the circuit. 

The XR-1488 quad line driver along with its companion 
circuit, the XR-1489A quad line receiver, provides a com- 
plete interface system between DTL and TTL logic levels, 
and the RS232C defined voltage and impedance levels. 



The XR-1489A is a monolithic quad line receiver especi- 
ally designed for data bus interface. Each of the line 
receiver sections has adjustable hysteresis characteristics 
for improved noise rejection. The input and output levels 
of the circuit are designed to provide direct interface be- 
tween RS232C data bus standards and the DTL or TTL 
type logic levels. 

The XR-1489A quad line receiver along with its compan- 
ion circuit, the XR-1488 quad line driver, provides a com- 
plete interface between DTL and TTL logic levels, and the 
RS232C defined voltage and impedance levels. 

FUNCTIONAL BLOCK DIAGRAM 



FUNCTIONAL BLOCK DIAGRAM 
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FEATURES 

Current Limited Output 

Independent Positive Power Supply Driving Elements 
Independent Negative Power Supply Driving Elements 
Compatible with DTL and TTL Logic Families 
Data Terminal/Data Communication Interface 
Conforms to EIA Standard No. RS232C 




*Vcc 



FEATURES 

Direct Replacement for l\/|C1489A 
Current Limited Output 
Compatible with DTL and TTL Logic 
Meets EIA Standard RS232C 



APPLICATIONS 



APPLICATIONS 

RS232 C Interface 



Data Bus Interface 
Microprocessor Interface 
Remote Terminal Interface 
RS232 Interface 



ORDERING INFORMATION 

Part Number Package 

XR-1488N Ceramic 
XR-1488P Plastic 



Operating Temperature 

O^'C to +70°C , 
0°Cto -H70°C 



ORDERING INFORMATION 

Part Number Package 

XR-1489AN Ceramic 
XR-1489AP Plastic 



Operating Temperature 

0°C to +70°C 
0°Cto-h70°C 
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Disc Drives 



Switcliing Regulators 



XR-3470 FLOPPY DISC READ AMPLIFIER 

The XR-3470 is a read amplifier system designed pri- 
marily for use in a floppy disc system. The circuit is 
designed to accept the readback signal from a magnetic 
head and convert the peaks of this signal to digital pulses. 
The circuit consists of a high-frequency amplifier, an 
active differentiator, a zero-crossing detector, and a time 
domain filter. 

The XR-3470 can be used to transfer data up to 3 mega- 
baud. This device can also detect voltage levels as low as 
1.4 mV pp, which gives it the flexibility to be used for 
single- or double-density floppy disc systems. The chip 
contains all the circuitry essential for a floppy disc read 
amplifier system. 

FUNCTIONAL BLOCK DIAGRAM 
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FEATURES 

Less Than 5% Peak Shift 
Low Input Voltage Detection 
Complete Floppy Disc Read System 
Increased Preamp Gain 
Up to 3 MBaud Operation 

APPLICATIONS 



110 V/V, Typical 



Single/Double Density Floppy Disc Read Amplifier 
Magnetic Tape Read Amplifier 



ORDERING INFORMATION 



Part Number 

XR-3470CN 
XR-3470CP 



Package 

Ceramic 
Plastic 



Operating Temperature 

0°Cto+70°C 
0°Cto +70° C 



XR-494 PULSE-WIDTH 
MODULATING REGULATOR 

All functions required to construct a pulse-width modu- 
lating regulator are incorporated on a single monolithic 
chip in the XR-494. The device is primarily designed for 
power supply control and contains an on-chip 5-volt reg- 
ulator, two error amplifiers, an adjustable oscillator, a 
dead-time control comparator, a pulse-steering flip-flop, 
and output control circuits. Either common emitter or 
emitter follower output capability is provided by the 
uncommitted output transistors. 

FUNCTIONAL BLOCK DIAGRAM 
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FEATURES 

Complete PWM Power Control Circuitry 
Uncommitted Outputs for 200 mA Sink or Source 
Output Control, Selects Single-ended 

or Push-pull Operation 
Internal Circuitry Prohibits Double Pulse at Either Output 
Variable Dead-time Provides Control Over Total Range 
Internal Regulator Provides a Stable 5V Reference Supply 
Circuit Architecture Provides Easy Snychronization 

APPLICATIONS 

Pulse-Width Modulated Power Control Systems 
Switching Regulators 
Motor Speed Control 
Power Inverters 

ORDERING INFORMATION 

Part Number Package Operating Temperature 

XR-494M Ceramic -55°C to +125°C 

XR-494CN Ceramic O^C to +70°C 

XR-494CP Plastic 0°C to +70°C 
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Switching Regulators 



XR-495 PULSE-WIDTH 
MODULATIIMG REGULATOR 



XR-1 524/2524/3524 

PULSE-WIDTH MODULATING REGULATOR 
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All functions required to construct a pulse-width modu- 
lating regulator are incorporated on a single monolithic 
chip. The device is primarily designed for power supply 
control and contains an on:chip 5-volt regulator, two error 
amplifiers, an adjustable oscillator, a dead-time control 
comparator, a pulse-steering flip-flop, and output control 
circuits. Either common emitter or emitter follower out- 
put capability is provided by the uncommitted output 
transistors. 

The XR-495 also contains an on-chip 39-volt Zener diode 
for high-voltage applications, where Vcc is greater than 
40 volts, and an output steering control that overrides the 
internal control of the pulse-steering flip-flop. 

FUIMCTIONAL BLOCK DIAGRAM 

XR-495 
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FEATURES 

Complete PWM Power Control Circuitry 
Uncommitted Outputs for 200 mA Sink or Source 
Output Control Selects Single-ended 

or Push-pull Operation 
Internal Circuitry Prohibits Double-Pulse at Either Output 
Variable Dead-time Provides Control Over Total Range 

APPLICATIONS 

Pulse-Width Modulated Power Control Systems 
Switching Regulators 

ORDERING INFORMATION 

Part Number Package Operating Temperature 

XR-495M Ceramic -55°C to +1 25°C 

XR-495CN Ceramic 0°C to +70°C 

XR-495CP Plastic 0°C to +70°C 



This monolithic integrated circuit contains all the control 
circuitry for a regulating power supply inverter or switch- 
ing regulator. Included in the 16-Pin dual-in-line package 
is the voltage reference, error amplifiers, oscillator, pulse- 
width modulator, pulse-steering flip-flop, dual alternating 
output switches, current-limiting, and shut-down cir- 
cuitry. This device can be used for switching regulators of 
either polarity, transformer coupled dc-to-dc converters, 
transformerless voltage doublers, and polarity converters. 
The XR-1524 is specified for operation over the full 
military temperature range of -55°C to +125°C, while the 
XR-2524 and XR-3524 are designed for commercial 
applications of 0°C to +70°C. 

FUNCTIONAL BLOCK DIAGRAM 
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FEATURES 

Direct Replacement for SG 1 524/2524/3524 
Complete PWM Power Control Circuitry 
Single-ended or Push-pull Outputs 
Line and Load Regulation of 0.2% 
1% Maximum Temperature Variation 
Total Supply Current Less Than 10 mA 
Operation Beyond 100 kHz 



APPLICATIONS 

Switching Power Supply 
ORDERING INFORMATION 



Part Number 

XR-1524M 
XR-2524N 
XR-2524P 
XR-3524N 
XR-3524P 



Package 

Ceramic 
Ceramic 

Plastic 
Ceramic 

Plastic 



lotor Speed Control 



Operating Temperature 

-55°C to +125°C 
,0°Cto+70°C 
0°C to +70° C 
0°C to +70° C 
0°Cto +70° C 
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Switching Regulators 



XR-1525A/2525A/3525A 
XR-1527A/2527A/3527A 
PULSE-WIDTH MODULATING REGULATORS 

The XR-1525A/1527A are a series of monolithic inte- 
grated circuits that contain all of the control circuitry 
necessary for a pulse-width modulating regulator. In- 
cluded are the voltage reference, error amplifier, oscilla- 
tor, pulse-width modulator, under-voltage lockout, soft- 
start circuitry, and output drivers. 

The on-chip + 5.1-volt reference is trimmed to ± 1% initial 
accuracy. Dead-time is adjustable with a single external 
resistor. The XR-1525A series gives a LOW output for an 
OFF state, while the XR-1527A series gives a HIGH out- 
put for an OFF state. 

FUNCTIONAL BLOCK DIAGRAM 
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XR-2230 PULSE-WIDTH 
MODULATOR CONTROL SYSTEM 

The XR-2230 is a high-performance monolithic pulse- 
width modulator control system. It contains all the neces- 
sary control blocks for designing switch mode power sup- 
plies, and other power control systems. Included in the 
18-Pin dual-in-line package are two error amplifiers, a 
sawtooth generator, and the necessary control logic to 
drive two open-collector power transistors. Also included 
are protective features, such as adjustable dead-time con- 
trol, thermal shutdown, soft-start control, and double- 
pulse protection circuitry. 

FUNCTIONAL BLOCK DIAGRAM 
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FEATURES 



FEATURES 



8- to 35- Volt Operation 
Adjustable Dead-Time Control 
Internal Soft-Start 

Latching PWM to Prevent Double Pulsing 

Dual Source/Sink Output Driver Capable of +200 mA 



APPLICATIONS 

Pulse-Width Modulation 
Switching Regulators 

ORDERING INFORMATION 



Part Number 

XR-1525/27AN 
XR-2525/27AN 
XR-2525/27AC 
XR-3525/27AN 
XR-3525/27AC 



Package 

Ceramic 
Ceramic 

Plastic 
Ceramic 

Plastic 



Power Control Systems 
Industrial Controls 



Operating Temperature 

-55°Cto +125'*C 
-25''C to +85°C 
-25"' C to +85° C 
O^C to +70^0 
0*'C to +70''C 



Thermal Shutdown 
Adjustable Dead-time 

Dual Open-Collector 30 mA Output Transistors 
Double-Pulse Protection Circuit 
Soft-Start Control 

High-Speed Remote Shut-Down Input 

Two High-Performance Error Amplifiers with ± 5V Input 

Common-Mode Range 

APPLICATIONS 

Switching Regulators 

Motor-Speed Controllers 

Pulse-Width Modulated Control Systems 



ORDERING INFORMATION 



Part Number 

XR-2230CP 



Package 

Plastic 



Operating Temperature 

0°Cto +70^0 



03 
LU 



EXAH integrated Systems, Inc., 750 Palomar Ave., Sunnyvale. CA 94086 * (408) 122-1210 
® IC MASTER 1983 3191 



Switching Regulators 



XR-2235 HIGH-VOLTAGE PULSE-WIDTH 
MODULATING REGULATOR 



XR-1543/2543/3543 POWER SUPPLY 
OUTPUT SUPERVISORY CIRCUIT 
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The XR-2235 is a monolithic integrated circuit that con- 
tains all of the control circuitry for a high-voltage switch- 
ing regulator. Included in the 14-Pin dual-in-line package 
is the voltage reference, error amplifier, oscillator, pulse- 
width modulator, and high-voltage hpn and pnp transis- 
tors. The XR-2235 is capable of regulating voltages as high 
as 60 volts down to 5 volts. This device can be used for 
step-up, step-down, and inverter switching regulator 
designs. The design of the XR-2235 allows positive or 
negative input voltages. 

FUIMCTIOIMAL BLOCK DIAGRAM 
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FEATURES 

Complete Pulse-Width Modulating Control Circuitry 

Operation Beyond 100 kHz 

Line and Load Regulation of 0.3% 

Total Standby Current of 6 mA 

Continuous Load Current of 50 mA, Maximum 

I nput Voltages of 1 0V to 60V 

Single-ended Output 



APPLICATIONS 

High-Voltage Switching Regulators 
Pulse-Width Modulating Power Control Systems 
Telephone System Switching Regulators 
Power Inversion Circuits 



The XR-1543/2543/3543 are monolithic integrated cir- 
cuits that contain all the functions necessary to monitor 
and control the output of a power supply system. In- 
cluded in the 16-Pin dual-in-line package are a voltage 
reference, an operational amplifier, voltage comparators, 
and a high-current SCR trigger circuit. The functions per- 
formed by this device include over-voltage and under- 
voltage sensing, and current limiting with provisions for 
triggering an external crowbar. 

The internal voltage reference on the XR-1543 is trimmed 
for an accuracy of ± 1% to eliminate the need for external 
potentiometers. The entire circuit may be powered from 
either the output that is being monitored or from a separ- 
ate bias voltage. 

FUNCTIONAL BLOCK DIAGRAM 
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FEATURES 

Over-voltage Sensing Capability 

Under-voltage Sensing Capability 

Current Limited Output 

Reference Voltage Trimmed to ± 1% Accuracy 

SCR Crowbar Drive to 300 mA 

Programmable Time Delays 

Open Collector Outputs 

Remote Activation Capability 

Total Standby Current Less than 10 mA 



ORDERING INFORMATION 



Part Number 

XR-2235CN 
XR-2235CP 



Package 

Ceramic 
Plastic 



Operating Temperature 

0°Cto-H70°C 
0°Cto+70°C 



ORDERING INFORMATION 



Part Number 

XR-1543N 
XR-2543N 
XR-3543N 



Package 

Ceramic 
Ceramic 
Ceramic 



Operating Temperature 

-55°Cto -(-125°C 
-25°Cto -H85°C 
■ 0°Cto-h70°C 
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Converters 



XR-g201 8 BIT MICROPROCESSOR 
COMPATIBLE D/A CONVERTER 



XR-4151 VOLTAGE-TO- 
FREQUEIMCY CONVERTER 



The XR-920T is a monolithic 8-bit /iP compatible, digital- 
to-analog converter with differential current outputs. It 
contains an internal data latch, making it suitable for in- 
terfacing with microprocessors. The chip contains a stable 
voltage reference (2.0V nominal) which is externally 
adjustable, and can be used as a reference for other D/A 
and A/D converters. 



The XR-4151 is a device designed to provide a simple, 
low cost, method for converting a dc voltage into a pro- 
portional pulse repetition frequency. It is also capable 
of converting an input frequency into a proportional out- 
put voltage. The XR-4151 is useful in a wide range of 
applications, including A/D and D/A conversion and data 
transmission. 



The XR-9201 features nonlinearity of ± 1/2 LSB maxi- 
mum (± .19% of full scale current). The internal voltage 
reference maintains a temperature coefficient of 50 
ppm/°C. 

FUNCTIONAL BLOCK DIAGRAM 
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+Vcc 



FUNCTIONAL BLOCK DIAGRAM 




FEATURES 

8-Bit Resolution 
Input Data Latches 
Internal Voltage Reference 
Microprocessor Compatible 
Nonlinearity 

Reference Voltage Stability 
TTL Compatible 

APPLICATIONS 

A/D Conversion 
Test Equipment 
Bipolar and Unipolar 
D/A Conversion 



± 1/2 LSB, Maximum 
± 50 ppm/°C 



Programmable Current Source 
Programmable Voltage Source 
Measuring Instruments 



ORDERING INFORMATION 



SCALE FACTOR 



LOGIC OUTPUT 13* 




INPUT VOLTAGE 



THRESHOLD 



ONE-SHOT RC 



FEATURES 

Single Supply Operation 
Pulse Output Compatible 

with all Logic Forms 
Programmable Scale Factor 
Linearity (Precision Mode) 
Temperature Stability 
High-Noise Rejection 
Inherent Monotonicity 
Easily Transmittable Output 
Simple Full Scale Trim 
Single-ended Input 
Frequency-to-Voltage Conversion 
Direct Replacement for RC/RV/RM4151 

APPLICATIONS 

Voltage-to-Frequency Conversion 
A/D and D/A Conversion 
Data Transmission 
Frequency-to-Voltage Conversion 
Transducer Interface 
System Isolation 



-f- 8V to -H 22V 



± 0.05%, Typical 
± 100 ppm/°C, Typical 



ORDERING INFORMATION 



Part Number 

XR-9201 CP 



Package 

Plastic 



Operating Temperature 

o°c to -f-yo'^c 



Part Number 

XR-4151P 
XR-4151CP 



Package 

Plastic 
Plastic 



Operating Temperature 

-40° C to -t-85°C 
0°C to +70°C 
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PLL's and Tone Decoders 



XR-567A MONOLITHIC 
TONE DECODER 

The XR-567A is a monolithic phase-locked loop system 
designed for general purpose tone and frequency decod- 
ing. It offers a wide frequency band of 0.01 Hz to 500 
kHz, and has a logic compatible output capable of sinking 
up to 100 mA of load current. Four independent external 
components determine the bandwidth, center frequency, 
and output delay. 

FUNCTIONAL BLOCK DIAGRAM 



XR-L567A MONOLITHIC 
TONE DECODER 

The XR-L567A is a micropower phase-locked loop (PLL) 
circuit designed for general purpose tone and frequency 
decoding. It is a direct replacement for the popular 567- 
type tone decoder IC's, designed for applications requiring 
very low power dissipation. The XR-L567A offers approx- 
imately 1/1 0th the power dissipation of the conventional 
567-type tone decoder, without sacrificing its key fea- 
tures, such as oscillator stability, frequency selectivity and 
detection threshold. At 5-volt operation, typical quiescent 
power dissipation is less than 4 mW. 
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FUNCTIONAL BLOCK DIAGRAM 
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FEATURES 

Direct Replacement for SE/NE567 
Adjustable Bandwidth 
Logic Compatible Output 

with Current Sinking Capability 
Adjustable Center Frequency 
Inherent Immunity 

to False Signals 
High Rejection 

of Out-of-Band Signals and Noise 
Adjustable Range Frequency 

by External Resistor 

APPLICATIONS 



0%to 14% 

100 mA 
0.01 Hz to 500 kHz 



over 20:1 range 



Touch-Tone® Decoding 

Sequential Tone Decoding 

Communications Paging 

Ultrasonic Remote Control and Monitoring 

Carrier-Tone Transceiver 

Wireless Intercom 

Precision Oscillator 



ORDERING INFORMATION 



Part Number 

XR-567AM 

XR-567ACN 

XR-567ACP 



Package 

Ceramic 
Ceramic 
Plastic 



Operating Temperature 

-55°Cto +^2b°C 
0°C to +70° C 
0°Cto +70° C 
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FEATURES 

Very Low Power Dissipation 

Adjustable Bandwidth 

Logic Compatible Output with 

10 mA Current Sinking Capability 
Highly Stable Center Frequency 
Adjustable Center Frequency 
Inherent Immunity 

to False Signals 
High Rejection of Out-of-Band 

Signals and Noise 
Adjustable Frequency Range 

by External Resistor 

APPLICATIONS 

Battery Operated Tone Detection 
Touch-Tone® Decoding 
Communications Paging 
Ultrasonic Remote Control 
Telemetry Decoding 



< 4 mW at 5V 
0%to 14% 



0.01 Hz to 50 kHz 



over 20:1 range 



ORDERING INFORMATION 



Part Number 

XR-L567ACN 
XR-L567ACP 



Package 

Ceramic 
Plastic 



Operating Temperature 

O^'C to +70°C 
0°C to +70° C 
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PLL's and Tone Decoders 



XR-210FSK MODULATOR/ 
DEMODULATOR 



XR-2211 FSK DEMODULATOR/ 
TONE DECODER 



The XR-210 is a highly versatile monolithic phase-locked 
loop system especially designed for data communications. 
It is particularly well suited for FSK modulation/demodu- 
lation (IVIODEM) applications, frequency synthesis, track- 
ing filters and tone decoding. The X R-21 operates over a 
power supply range of 5V to 26V, and over a frequency 
band of 0.5 Hz to 20 MHz. The circuit can accomodate 
analog signals between 300 idW and 3V, and can interface 
with conventional DTL, TTL, and ECL logic families. 

FUNCTIONAL BLOCK DIAGRAM 
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FEATURES 

Digital Programming Capability 

RS-232C Compatible Demodulator Output 

ON-OFF Keying & Sweep Capability 

Wide Tracking Range 

Good Temperature Stability 

High Current Logic Output 

Independent "Mark" and "Space" 

Frequency Adjustment 
VCO Duty Cycle Control 



± 1 % to ± 50% 
200 ppm/'C 
50 mA 



APPLICATIONS 

Data Synchronization 
FSK Generation 
Frequency Synthesis 
Tracking Filter 
FM and Sweep Generation 

ORDERING INFORMATION 



Part Number 

XR-210M 
XR-210CN 



Package 

Ceramic 
Ceramic 



Signal Conditioning 
Tone Decoding 
FSK Demodulation 
FM Detection 
Wideband Discrimination 



Operating Temperature 

-55°Cto +125°C 
0°Cto +70° C 



The XR-2211 is a monolithic phase-locked loop system 
especially designed for data communications, and partic- 
ularly well-suited for FSK modem applications. It has a 
supply voltage range of 4.5V to 20V and a wide frequency 
range of 0.01 Hz to 300 kHz. The circuit accomodates 
analog signals between 2 mV and 3V, and interfaces with 
conventional DTL, TTL, and ECL logic families. The 
XR-2211 consists of a basic PLL for tracking an input 
signal within the passband, a quadrature phase detector 
for carrier detection, and an FSK voltage comparator for 
FSK demodulation. Independent external components set 
the center frequency, bandwidth, and output delay. 
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FEATURES 



0.01 Hz to 300 kHz 
4.5V to 20V 



Wide Frequency Range 
Wide Supply Voltage Range 
DTL/TTL/ECL Logic Compatibility 
Wide Dynamic Range 2 mV to 3V rms 

Adjustable Tracking Range ± 1% to ± 80% 

Excellent Temperature Stability 20 ppm/°C, Typical 
FSK Demodulation with Carrier-Detection 



APPLICATIONS 

FSK Demodulation 
Data Synchronization 
Tone Decoding 

ORDERING INFORMATION 



Part Number 

XR-2211 M 

XR-2211N 

XR-2211P 

XR-2211CN 

XR-2211CP 



Package 

Ceramic 
Ceramic 

Plastic 
Ceramic 

Plastic 



FM Detection 
Carrier Detection 



Operating Temperature 

-55°Cto +125°C 
-40° C to +85° C 
-40°Cto +85° C 
0°Cto+70°C 
0°C to +70° C 



T3 

■4— • 

CO 



CO 

X 
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^EX<IR 



PLL's and Tone Decoders 



XR-2212 PRECISION 
PHASE-LOCKED LOOP 



XR-2213 PRECISION PHASE-LOCKED 
LOOP/TONE DECODER 



The XR-2212 is an ultra-stable monolithic phase-locked 
loop (PLL) systenn especially designed for data commu- 
nication and control system applications. It is ideally 
suited for frequency synthesis, FM detection, and tracking 
filter applications. The circuit consists of a PLL system 
made up of an input preamplifier, a phase detector, a 
stable voltage-controlled oscillator (VCO), and a high-gain 
differential amplifier. The center frequency, bandwidth, 
and tracking range of the PLL are controlled indepen- 
dently by the choice of external components. 

FUNCTIONAL BLOCK DIAGRAM 
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The XR-2213 is a high-stability phase-locked loop system 
designed for control systems and tone detection applica- 
tions. The circuit features a high-stability Vqq, an input 
preamplifier and a high-gain voltage comparator, in addi- 
tion to loop and quadrature-phase detectors. 

The XR-2213 has an operating frequency range of 0.01 
Hz to 300 kHz. The input preamplifier allows an input 
signal range of 2 mV to 3 volts rms, while the Vco and 
comparator supply TTL-compatible output signals^ The 
Vco ai^d voltage comparator provide both Q and Q out- 
puts for greater flexibility and reduced external parts 
count. All of the loop parameters are independently 
adjustable by the choice of external components. 

FUNCTIONAL BLOCK DIAGRAM 
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FEATURES 




LOCK 
DETECT 
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Quadrature VCO Outputs 
Wide Frequency Range 
Wide Supply Voltage Range 
Adjustable Tracking Range 
Excellent Temperature Stability 

APPLICATIONS 



0.01 Hz to 300 kHz 
4.5V to 20V 
± 1%to±80% 
20 ppm/°C, Typical 



FEATURES 

Wide Frequency Range 
Wide Supply Voltage Rang£ 
Uncommitted Vco ^ ai^^ ^ Outputs 
Wide Dynamic Input Voltage Range 
Excellent Vco Stability 



0.01 Hz to 300 kHz 
4.5V to 15V 

2 mV to 3V rms 
20 ppm/'C, Typical 



Frequency Synthesis 
Data Synchronization 
FM Detection 
Signal Conditioning 



FSK Demodulation 
Tracking Filters 
Clock Extraction 



APPLICATIONS 

Tone Detection . 
Frequency Synthesis 



FM Detection 
Tracking Filters 



ORDERING INFORMATION 



ORDERING INFORMATION 



Part Number Package Operating Temperature 

X R-221 2M Ceramic -55°C to +^ 25°C 

XR-2212N Ceramic -40° C to +85° C 

X R-221 2P Plastic -40° C to +85° C 

XR-2212CN Ceramic 0°C to +70°C 

XR-2212CP Plastic 0°C to +70°C - 



Part Number Package Operating Temperature 

XR-2213M Ceramic -55°C to +1 25°C 

XR-2213N Ceramic -40°Cto+85°C 

XR-2213P Plastic -40°Cto+85°C 

XR-2213CN Ceramic 0°C to +70°C 

XR-2213CP Plastic 0°Cto+70°C 
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Function Generators 



XR-220g PRECISION OSCILLATOR 

The XR-2209 is a monolithic variable frequency oscillator 
circuit featuring excellent temperature, stability and a 
wide linear sweep range. The circuit provides simultaneous 
triangle and square wave outputs over a frequency range 
of 0.01 Hz to 1 MHz. The frequency is set by an external 
RC product. The device is ideally suited for frequency 
modulation, voltage-to-frequency or current-to-frequency 
conversion, sweep or tone generation, as well as for 
phase-locked loop applications when used in conjunction 
with a phase comparator such as the XR-2208. 

The circuit is comprised of three functional blocks; A 
variable frequency oscillator and two buffer amplifiers. 
The XR-2209 has a typical drift specification of 20 
ppm/°C. The frequency can be linearly swept over a 
1000:1 range, by an external control signal. 

FUNCTIONAL BLOCK DIAGRAM 



TIMING 
RESISTOR 




XR-2206 MONOLITHIC 
FUNCTION GENERATOR 

The XR-2206 is a ■ monolithic function generator inte- 
grated circuit capable of producing high quality sine, 
square, triangle, ramp, and pulse waveforms of high sta- 
bility and accuracy. The output waveforms can be both 
amplitude and frequency modulated by an external volt- 
age. Frequency of operation can be selected externally 
over a range of 0.01 Hz to more than 1 MHz. 

The circuit is ideally suited for communications, instru- 
mentation, and function generator applications requiring 
sinusoidal tone, AM, FM, or FSK generation. 

FUNCTIONAL BLOCK DIAGRAM 
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FEATURES 



FEATURES 



Excellent Temperature Stability 
Linear Frequency Sweep 
Wide Sweep Range 
Wide Supply Voltage Range 
Low Supply Sensitivity 
Wide Frequency Range 
Simultaneous Triangle and Square Wave Outputs 

APPLICATIONS 



20 ppm/°C 

1000:1, Minimum 
±4V to ± 13V 
0.1 5% A/ 
0.01 Hz to 1 MHz 



V/F Conversion 
C/F Conversion 
FM and Sweep Generation 



Waveform Generation 
Stable Phase-Locked Loop 



Low Sinewave distortion 

Excellent Stability 

Wide Sweep Range 

Linear Amplitude Modulation 

Adjustable Duty Cycle 

APPLICATIONS 

Waveform Generation 
Sweep Generation 
AM/FM Generation 

ORDERING INFORMATION 



.5%, Typical 
20 ppm/°C, Typical 
2000:1, Typical 



r/oto99% <D 



V/F Conversion 
FSK Generation 
Phase- Locked Loops 



CO 
X 
LU 



ORDERING INFORMATION 



Part Number 

XR-2209M 

XR-2209CN 

XR-2209CP 



Package 

Ceramic 
Ceramic 
Plastic 



Operating Temperature 

-55°Cto+125°C 
0°C to +70°C 
O'^C to +70° C 



Part Number Package Operating Temperature 

XR-2206M Ceramic -55°C to +1 25°C 

XR-2206N Ceramic 0°C to +70°C 

XR-2206P Plastic 0°C to -t-70°C 

XR-2206CN Ceramic 0°C to +70°C 

XR-2206CP Plastic 0°C to +70°C 
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Function Generators 



XR-2207 VOLTAGE-COWTROLLED 
OSCILLATOR 



XR-8038/8038A PRECISION 
WAVEFORM GENERATOR 



CO 
X 
LU 



The XR-2207 is a monolithic voltage-controlled oscillator 
(VCO) integrated circuit featuring excellent frequency 
stability and a wide tuning range. The circuit provides 
simultaneous triangle and square wave outputs over a fre- 
quency range of 0.01 Hz to 1 MHz. It is ideally suited 
for FM, FSK, sweep or tone generation, and phase-locked 
loop applications. 

The XR-2207 has a typical drift specification of 20 
ppm/°C. The oscillator frequency can be linearly swept 
over a 1000:1 range with an external control voltage. 

FUNCTIONAL BLOCK DIAGRAM 
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ity 



Excellent Temperature Stabil 
Linear Frequency Sweep 
Adjustable Duty Cycle 
Two or Four Level FSK Capability 
Wide Sweep Range 
Wide Supply Voltage Range 
Low Power Sensitivity 
Wide Frequency Range 



20ppm/°C 

0.1% to 99.9% 

1000:1, Minimum 
±4Vto± 13V 
0.1 5% A/ 
0.01 Hz to 1 MHz 



O Simultaneous Triangle and Square Wave Outputs 



APPLICATIONS 

FSK Generation 
V/F Conversion 
C/F Conversion 



FM and Sweep Generation 
Waveform Generation 
Stable Phase-Locked Loop 



The XR-8038/8038A is a precision waveform generator IC 
capable of producing sine, square, triangular, sawtooth, 
and pulse waveforms with a minimum of external com- 
ponents and adjustments. Its operating frequency can be 
selected over nine decades of frequency, from 0.001 Hz to 
1 MHz, by the choice of external RC components. The 
frequency of oscillation is highly stable over a wide tem- 
perature and supply voltage range. The frequency modu- 
lation and sweeping can be accomplished with an external 
control voltage, without affecting the quality of the out- 
put waveforms. The frequency can be programmed digit- 
ally through the use of either resistors or capacitors. 



FUNCTIONAL BLOCK DIAGRAM 
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FEATURES 

Direct Replacement for Intersil 8038 
Low Frequency Drift 50 ppm/°C 

Simultaneous Sine, Triangle and Square Wave Outputs 
Low Distortion THD 1% 

High FM and Triangle Linearity 

Wide Frequency Range 0.001 Hz to 1 MHz 

Minimum External Component Count 

Variable Duty Cycle 2% to 98% 

APPLICATIONS 



Precision Waveform Generation 
Test Instrumentation Design 
Phase-Locked Clock Generation 



Sweep Generation 
Precision PLL Design 
Tone Generation 



ORDERING INFORMATION 



ORDERING INFORMATION 



Part Number Package Operating Temperature 

XR-2207M Ceramic -55°C to -H25°C 

XR-2207N Ceramic 0°C to -f70°C 

XR-2207P Plastic 0°Cto-K70°C 

XR-2207CN Ceramic 0°C to +70''C 

XR-2207CP Plastic O'^C to -i-70°C 



Part Number Package Operating Temperature 

XR-8038M Ceramic -55°C to +125°C 

XR-8038N Ceramic 0°C to +70°C 

XR-8038P Plastic 0°C to -f-70°C 

XR-8038CN Ceramic O^'C to -k70°C 

XR-8038CP Plastic 0°C to -f70°C 
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Darlington Arrays 



XR-2001/2002/2003/2004 
HIGH-VOLTAGE, HIGH-CURRENT 
DARLINGTON TRANSISTOR ARRAYS 

The XR-2001/2002/2003/2004 are high-voltage, high- 
current Darlington transistor arrays consisting of seven 
silicon npn Darlington pairs on a comnnon monolithic 
substrate. All units feature open-collector outputs and 
integral protection diodes for driving inductive loads. 
Peak inrush currents of up to 600 mA are allowed, which 
makes the arrays ideal for driving tungsten filament lamps. 
The outputs may be paralleled to achieve higher load cur- 
rent capability, although each driver has a maximum con- 
tinuous collector current rating of 500 mA. The arrays 
are price competitive with discrete transistor alternatives. 

FUNCTIONAL BLOCK DIAGRAM 



XR-2011/2012/2013/2014 
HIGH-VOLTAGE, HIGH-CURRENT 
DARLINGTON TRANSISTOR ARRAYS 

The XR-2011/2012/2013/2014 are high-voltage, high- 
current Darlington transistor arrays consisting of seven 
silicon npn Darlington pairs on a common monolithic 
substrate. All units feature open collector outputs and 
integral protection diodes for driving inductive loads. 
Peak inrush currents of up to 750 mA are allowed, which 
makes the arrays ideal for driving tungsten filament lamps. 
The outputs may be paralleled to achieve higher load cur- 
rent capability, although each driver has a maximum con- 
tinuous collector current rating of 600 mA. The arrays 
are price competitive with discrete transistor alternatives. 

FUNCTIONAL BLOCK DIAGRAM 
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FEATURES 

Peak Inrush Current Capability of 600 mA 

Internal Protection Diodes for Driving Inductive Loads 

Excellent Noise Immunity 

Direct Compatibility with Most Logic Families 

Opposing Pin Configuration Eases Circuit Board Layout 

APPLICATIONS 

Relay Drive 

High Current Logic Driver 



FEATURES 

Peak Inrush Current Capability of 750 mA 

Internal Protection Diodes for Driving Inductive Loads 

Excellent Noise Immunity 

Direct Compatibility with Most Logic Families 

Opposing Pin Configuration Eases Circuit Board Layout 

APPLICATIONS 

Relay Drive 

High Current Logic Driver 
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ORDERING INFORMATION 



ORDERING INFORMATION 



Part Number Package Operating Temperature 

XR-2001CN Ceramic 0°Cto+70°C 

XR-2002CN Ceramic 0°Cto+70°C 

XR-2003CN Ceramic 0°Ct6+70°C 

XR-2004CN Ceramic 0°C to +70°C 



Part Number Package Operating Temperature 

XR-2011CN Ceramic 0°C to -(-70°C 

XR-2012CN Ceramic 0°C to -h70°C 

XR-2013CN Ceramic 0°C to -h70°C 

XR-2014CN Ceramic 0°C to +70°C 
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Darlington Arrays 



Timers 



XR-2201/2202/2203/2204 
HIGH-VOLTAGE, HIGH-CURRENT 
DARLINGTON TRANSISTOR ARRAYS 

The XR-2201/2202/2203/2204 are Darlington transistor 
arrays connprised of seven silicon npn Darlington pairs on 
a single nnonolithic substrate. All feature open-collector 
outputs and internal protection diodes for driving induc- 
tive loads. Peak inrush currents of up to 600 mA are 
allowable, making them ideal for driving tungsten filament 
lamps. Although the maximum continuous collector cur- 
rent rating is 500 mA for each driver, the outputs may be 
paralleled to achieve higher load current capability. 

FUNCTIONAL BLOCK DIAGRAM 
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XR-2240 PROGRAMMABLE 
TIMER/COUNTER 

The XR-2240 Programmable Timer/Counter is a mono- 
lithic controller capable of producing ultralong time 
delays (from microseconds to days), without sacrificing 
accuracy. The circuit is comprised of an internal time-base 
oscillator, a programmable 8-bit counter, and a control 
flip-flop. The time delay is set by an external RC network 
and can be programmed to any value from 1 RC to 225 
RC. 

FUNCTIONAL BLOCK DIAGRAM 
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FEATURES 

High Peak Current Capability 
Internal Protection Diodes 

for Driving Inductive Loads 
Directly Compatible with : 

TTL, CMOS, PMOS, and DTL Logic Families 
Direct Replacement for Sprague: 

U LN2001 A/2002A/2003A/2004A 



Timing from Microseconds to Days 
Programmable Delays 
600 mA Wide Supply Range 

TTL and DTL Compatible Outputs 
High Accuracy 

External Sync and Modulation Capability 
Excellent Supply Rejection 

APPLICATIONS 



1 RC to 225 RC 
4V to 15V 

0.5% 

0.2%/V 



High-Current Switch 
Tungsten Lamp Driver 



APPLICATIONS 

Solenoid and Relay Driver 
High-Current LED Driver 
Printing Calculator Hammer Driver 

ORDERING INFORMATION 



Part Number Package Operating Temperature 

XR-2201CP Plastic 0°C to +85°C 

XR-2202CP Plastic 0°Cto+85°C 

XR-2203CP Plastic 0°C to +85°C 

XR-2204CP Plastic 0°Cto-H85°C 



Precision Timing 
Long Delay Generation 
Sequential Timing 
Binary Pattern Generation 

ORDERING INFORMATION 



Part Number 

XR-2240M 

XR-2240N 

XR-2240P 

XR-2240CN 

XR-2240CP 



Package 

Ceramic 
Ceramic 

Plastic 
Ceramic 

Plastic 



Frequency Synthesis 
Pulse Counting/Summing 
A/D Conversion 
Digital Sample and Hold 



Operating Temperature 

-55*Cto+125°C 
0°C to -f-70*C 
0°C to -1-70° C 
0°C to 4-70" C 
0°C to -1-70'' C 
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Timers 



XR-2242 LOIMG RANGE TIMER 

The XR-2242 is a monolithic Timer/Controller capable of 
producing ultralong time delays from microseconds to 
days. Two timing circuits can be cascaded to generate 
time delays or timing intervals of up to one year. The cir- 
cuit is comprised of an internal time-base oscillator, an 
8-bit binary counter, and a control flip-flop. For a given 
external RC network connected to the timing terminal, 
the circuit produces an output timing pulse of 128 RC, 
If two circuits are cascaded, a total time delay of (128)2 
or 16,384 RC is obtained. 

In monostable timer applications, the output terminal 
(Pin 3) is connected back to the reset terminal, and the 
circuit continues to operate in an astable mode, subse- 
quent to a trigger input. 

FUNCTIONAL BLOCK DIAGRAM 



XR-2243 MICROPOWER 
LONG-RANGE TIMER 

The XR-2243 is a monolithic Timer/Controller capable 
of producing ultralong time delays, from microseconds 
to days. Two timing circuits can be cascaded to generate 
time delays or timing intervals of up to one year. The cir- 
cuit is comprised of an internal time-base oscillator, an 
11-bit binary counter, and a control flip-flop. For a given 
external RC network connected to the timing terminal, 
the circuit produces an output timing pulse of 1024 RC. 
If the two circuits are cascaded, a total time delay of 
■ (1 024)2 or 1 ,048,576 RC is obtained. 

The XR-2243 long-range timer was designed for low 

power operation. Its supply current requires less than 

100 iiA in standby or reset mode. Normal operation 
requires less than 1 mA. 

FUNCTIONAL BLOCK DIAGRAM 
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FEATURES 



FEATURES 



4.5V to 15V 

0.5% 
0.2%/V 



Timing from Microseconds to Days 

Wide Supply Range 

TTL and DTL Compatible Outputs 

High Accuracy 

Excellent Supply Rejection 

Monostable and Astable Operation 

APPLICATIONS 

Long Delay Generation 
Sequential Timing 
Ultralow Frequency Oscillator 
Precision Timing 
Interval Timing 

ORDERING INFORMATION 



Part Number Package Operating Temperature 

XR-2242M Ceramic -55°C to -H25°C 

XR-2242CN Ceramic 0°C to -t-70°C 

XR-2242CP Plastic 0°C to -h70°C 



High-Output Current Sink Capability 
Timing from Microseconds to Days 
Wide Supply Range 
TTL and DTL Compatible Outputs 
High Accuracy 
Excellent Supply Rejection 
Monostable and Astable Operation 
Micropower Consumption/Standby Operation 
Low-power Consumption/Normal Operation 



2.2V to 15V 



0.5% 



APPLICATIONS 

Long Delay Generation 
Battery Powered Applications 
Ultralow Frequency Oscillator 

ORDERING INFORMATION 



Part Number 

XR-2243CN 
XR-2243CP 



Package 

Ceramic 
Plastic 



Sequential Timing 
Precision Timing 



Operating Temperature 

0°C to +70°C 
0°C to +70° C 



(0 
X 
LU 
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Multipliers 



XR-2208 OPERATIOIMAL MULTIPLIER 



XR-2228 MULTIPLIER/DETECTOR 



The XR-2208 operational multiplier combines a four- 
quadrant analog multiplier (or modulator), a high fre- 
quency buffer amplifier, and an operational amplifier in a 
monolithic circuit that is ideally suited for both analog 
computation and communications signal processing appli- 
cations. The multiplier/buffer amplifier combination 
extends the small signal 3 dB bandwidth to 8 MHz, and 
the transconductance bandwidth to 100 MHz. 

FUNCTIONAL BLOCK DIAGRAM 



x-gainI 8 




The XR-2228 multiplier/detector circuit is designed as a 
basic building block for analog signal processing, and com- 
munication systems. It contains a four-quadrant analog 
multiplier/modulator, and a high-gain op amp on the same 
chip. Because of its wide common-mode range and differ- 
ential inputs, the XR-2228 can interface with any of the 
existing PLL circuits in designing synchronous AM detec- 
tion or frequency translation systems. It can be used as a 
phase detector for frequencies up to 100 MHz. 

FUNCTIONAL BLOCK DIAGRAM 
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FEATURES 

Internally Separated Multiplier, 

Op Amp, and Buffer 
Excellent Linearity 
Wide Bandwidth: 

3 dB Bandwidth 

3° Phase Shift Bandwidth 
Simplified Offset Adjustments 
Wide Supply Voltage Range 



0.3%, Typical 

8 MHz, Typical 
1.2 MHz, Typical 

±4.5V to ± 16V 



FEATURES 

Internally Separated Multiplier and Op Amp 
Differential X and Y Inputs 
Interfaces with all PLL and VCO Circuits 
Wide Common-Mode Range 

Wide Transconductance Bandwidth 100 MHz, Typical 
APPLICATIONS 



CO 
X 
LJJ 



APPLICATIONS 

Analog Computation (Multiplication/Division) 
Triangle-to-Sine Wave Converter 
AGC Amplifier 
Phase Detector 



Phase-Locked Loop Design 
Phase Detection 
Synchronous AM Detection 
AM Generation 

Triangle-to-Sine Wave Conversion 
Frequency Translation 



ORDERING INFORMATION 



ORDERING INFORMATION 



Part Number Package Operating Temperature 

XR-2208M Ceramic -55°C to +125°C 

XR-2208N Ceramic 0°Cto+70°C 

XR-2208P Plastic 0°C to +70"'C 

XR-2208CN Ceramic 0°Cto+70°C~ 

XR-2208CP Plastic 0°Cto+70''C 



Part Number Package Operating Temperature 

XR-2228M Ceramic -55°C to +125°C 

XR-2228N Ceramic -40°Cto+85°C 

XR-2228P Plastic -40°Cto+85°C 

XR-2228CN Ceramic -40° C to +85° C 

XR-2228CP Plastic 0°C to +70°C 
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Display Drivers 



XR-2284 HIGH-VOLTAGE 
PLASMA DISPLAY DRIVER 

The XR-2284 is a four-channel display driver circuit espe- 
cially designed for interfacing with high-voltage ac plasnna 
display systenns. Each driver array can be used for either 
the segment or the column (or digit) drive, and several 
driver arrays can be "stacked" together to drive a large 
number of display segments or columns. 

All four channels of the driver IC are driven by a common 
ac toggle voltage. Each output can sink or source up to 
100 mA of load current and can operate with toggle 
frequencies of up to 200 kHz. The input threshold levels 
of each of the driver channels is compatible with TTL or 
CMOS logic levels. The XR-2284 is designed to operate 
with 360-volt ac plasma systems, and has a minimum 
standoff voltage of 90 volts. The commercial version, 
XR-2284C, is designed for 240-volt plasma systems and 
has a maximum voltage rating of 60 volts. 

FUNCTIOIMAL BLOCK DIAGRAM 



V 



Nc Q- 

r[i-r>> 

UTS 

LE ^ 
E 



14] 

ou 

9>-llJ 



NC |Y ^ T] 



311 



TOGGLE 
INPUT 



XR-2288 HIGH-VOLTAGE 

AC PLASMA DISPLAY DRIVER 

The XR-2288 is an eight-channel high-voltage display 
driver circuit especially designed for ac plasma displays. It 
contains the equivalent of two XR-2284 type driver cir- 
cuits in a single IC package. Each driver channel can sink 
or source up to 100 mA of capacitive load current and 
can operate with toggle frequencies up to 200 kHz. The 
XR-2288 is designed to operate with 360-volt ac plasma 
systems, and a minimum standoff voltage of 90 volts. The 
commercial version, XR-2288C, is designed for 240-volt 
ac plasma systems, and has a maximum voltage rating of 
60 volts. 

FUNCTIONAL BLOCK DIAGRAM 
V 




INPUTS S 



> OUTPUTS 



FEATURES 



FEATURES 

High Standoff Voltage 

Very Low ac Standby Power 

at 100 kHz 
Zero dc Standby Power 
100 mA Output Drive Capability 



> 90V (2284) 
> 60V (2284C) 

< 25 MW/Channel 



APPLICATIONS 

High-Voltage Pulsed Displays & ac Plasma Panels 
Pulsed ac Switching 

ORDERING INFORMATION 



High Standoff Voltage 

Eight Independent Driver Channels 

Very Low ac Standby Power 

at 100 kHz 
Zero dc Standby Power 
100 mA Output Drive Capability 
TTL and CMOS Compatible Inputs 

APPLICATIONS 

High-Voltage ac Plasma Panels 
High-Voltage Pulsed Displays 
Pulsed ac Switching 

ORDERING INFORMATION 



90 volts. Typical 



< 25 mW/Channel 
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Part Number Package Operating Temperature Part Number Package 

XR-2284P Plastic 0°C to -h70°C XR-2288P Plastic 

XR-2284CP Plastic 0°C to -h70°C XR-2288CP Plastic 



Operating Temperature 

0°C to -1-7 0°C 
0°C to +70°C . 



EXAH integrated Systems, Inc., 750 Palomar Ave., Sunnyvale, CA 94086 * (408) 12,2-1911^ 
© IC MASTER 1983 3203 



Display Drivers 



(0 
X 
LU 



XR-2276 BAR-GRAPH 
DISPLAY GEIMERATOR 

The XR-2276 is a 12-point level detector circuit particu- 
larly designed for interfacing with fluorescent displays. 
The circuit is comprised of an input buffer amplifier, 12 
high-gain comparators, an internal voltage reference, and 
a bias-setting resistor string. All of the 12 comparator 
stages have independent buffered outputs. Each of the 
comparators has a threshold level higher than the preced- 
ing comparator. With no input signal, all of the compara- 
tors are OFF, and all the outputs are at a LOW state. As 
the input level is increased, the outputs successively 
switch to their HIGH state, at 12 discrete input levels. 
These threshold levels are set to be within the range of -20 
dB to +8 dB; with reference to a zero dB level setting. 

FUNCTIONAL BLOCK DIAGRAM 



rNwAMP 



OUTPUTS ^ 




^ OUTPUTS 



FEATURES 

Direct Fluorescent or LED Display 

Drive Capability 
High Input Impedance 
Internal Pulldown Resistors 
Logarithmic Display Characteristics 
External Reference Level Adjustment 

APPLICATIONS 

Bar-Graph & Sequential Display Generator 
12-Point Display Driver & Digital Controller 
Audio Level Indicator 
Channel Separation Indicator 



ORDERING INFORMATION 



Part Number 

XR-2276CP 



Package 

Plastic 



Operating Temperature 

0°C to +70''C 



XR-2277/XR-2278 
DOT OR BAR-GRAPH 
DISPLAY GENERATORS 

The XR-2277 and XR-2278 are 12-point level detector 
circuits designed for interfacing directly with LED moving 
dot or bar-graph displays. Each circuit is comprised of an 
input buffer amplifier, a set of 12 comparators which are 
biased from an internal voltage reference, and a resistor 
string. Each comparator provides a high-impedance cur- 
rent source output; each of the output currents is very 
closely matched and can be adjusted, simultaneously, with 
a single external setting resistor. 

The XR-2277 has 12 discrete output levels, over a range 
of -30 dB to +6 dB, referenced to an externally set zero 
dB reference level. The XR-2278 has similar electrical 
characteristics, except for a dynamic range of -20 dB to 
+8dB. 

FUNCTIONAL BLOCK DIAGRAM 




> OUTPUTS 



OUTPUTS < 



FEATURES 

Direct LED Interface Adjustable Zero dB Reference 
Constant-Current Outputs Adjustable Output Currents 
External Mode-Select High Input Impedance 

for Dot/Bar-Graph Format 

APPLICATIONS 

Bar-Graph Display Generator and Driver 
Dot Display Generator 



ORDERING INFORMATION 



Part Number 

XR-2277CP 
XR-2278CP 



Package 

Plastic 
Plastic 



Operating Temperature 

O^C to +70° C 
0°Cto +70° C 
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Display Drivers 



XR-2279 DOT AND BAR-GRAPH 
DISPLAY GENERATOR 



XR-6118/6128 FLUORESCENT 
DISPLAY DRIVER 



The XR-2279 is a 12-point logarithmic level-detector 
circuit comprised of an input buffer amplifier and a set 
of 12 voltage comparators. The circuit produces 12 dis- 
crete output levels, spaced in three dB intervals, over a 
dynamic range of -27 dB to -^6 dB, referenced to an exter- 
nally adjusted zero dB level. It is designed for interfacing 
directly with LED moving dot or bar-graph displays. Each 
of the comparator outputs provides a high-impedance 
constant-current drive which is well-matched and can be 
adjusted by an external resistor setting. The circuit output 
is either a moving dot or a continuous bar-graph format, 
based on control voltage applied to the mode-select pin. 

FUNCTIONAL BLOCK DIAGRAM 



40l DOT/BAR 
181 SELECT 




> OUTPUTS 



OUTPUTS < 



FEATURES 

Direct LED Interface 
Constant 3 dB 

per Step Logarithmic Scale 
External Mode-Select 

for Dot/Bar-Graph Formats 
Adjustable Output Current Levels 
Adjustable Zero dB Reference 

APPLICATIONS 

Bar-Graph Generator Logarithmic Level Indicator 

Moving Dot Display Generator Sequential Level Indicator 

ORDERING INFORMATION 

Part Number Package Operating Temperature 

XR-2279CP Plastic 0°Cto+70°C 



The XR-61 18 and XR-6128 are high-voltage display driver 
arrays which are designed to interface between low-level 
digital logic and vacuum fluorescent displays. Each circuit 
consists of eight independent signal channels comprised 
of Darlington output stages and common-emitter type 
inputs. All channels on the chip share common power sup- 
ply and ground connections. Both device types are cap- 
able of driving digits and/or segments of fluorescent dis- 
plays, and all of the eight outputs can be activated simul- 
taneously. The XR-61 18 is compatible with TTL, DTL, 
Schottky TLL, and 5-volt CMOS logic families. The 
XR-6128 is intended for use with PMOS or CMOS logic 
families, operating with supply voltages of 6V to 1 5V. 

FUNCTIONAL BLOCK DIAGRAM 



INPUTS < 




> OUTPUTS 



Vbb 



FEATURES 

Direct Replacement for Sprague 61 18A/6128A 
Digit or Segment Drivers 
Low Power and Input Current 
Internal Output Pulldown Resistors 
High Output Breakdown Voltage 



APPLICATIONS 

Fluorescent Driver 

Gas Discharge Display Driver 

ORDERING INFORMATION 



Part Number 

XR-6118P 
XR-6128P 



Package 

Plastic 
Plastic 



75V, Minimum 



High-Voltage Switching 



Operating Temperature 

O^C to +85° C 
0°C to +85° C 
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Operational Amplifiers 



XR-082/083 DUAL BIFET 
OPERATIONAL AMPLIFIERS 



XR-084QUAD BIFET 
OPERATIONAL AMPLIFIER 
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The XR-082/083 family of junction FET input dual oper- 
ational amplifiers are designed to offer higher perform- 
ance than- conventional bipolar op amps. Each amplifier 
features high slew rate, low input bias and offset currents, 
and low offset voltage drift with temperature. These oper- 
ational amplifier circuits are fabricated using ion implan- 
tation technology to combine well-matched junction 
FET's and high-performance bipolar transistors on the 
same monolithic chip. 

The XR-082 family of dual BIFET op amps are packaged 
in an 8-Pin dual-in-line package. The XR-083 family of 
op amps offers an independent offset adjustment for each 
of the individual op amps on the same chip, and are avail- 
able in a 14-Pin dual-in-line package. 

FUNCTIONAL BLOCK DIAGRAM 
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FEATURES 
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-Vcc 
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OUTPUT B 


I] 


-INPUT B 


H 


+INPUT B 



Direct Replacement for TL082/083 
Low Power Consumption 

Wide Common-Mode and Differential Voltage Ranges 
Low Input Bias and Offset Currents 
Output Short Circuit Protection 
High-Input Impedance . . . .FET Input Stage 
Internal Frequency Compensation 
Latch-Up-Free Operation 
High Slew Rate 



APPLICATIONS 

Transducer Amplifier 
ORDERING INFORMATION 



Part Number 

XR-082M 

XR-082N 

XR-082P 

XR-082CN . 

XR-082CP 

XR-083 



Package 

Ceramic 
Ceramic 

Plastic 
Ceramic 

Plastic 



13V //is, Typical 



High-Impedance Buffer 



Operating Temperature 

-55°Cto +^2b°C 
-25''C to +85''C 
-25°C to -i-85°C 
0°Cto-t-70°C 
0°Cto+70°C 



The XR-084 junction FET input quad operational ampli- 
fier is designed to offer higher performance than conven- 
tional bipolar quad op amps. Each of the four op amps on 
the chip is closely matched in performance characteristics, 
and each amplifier features high slew rate, low input bias 
and offset currents, and low offset voltage drift with 
temperature. The XR-084 FET input quad op amp is fab- 
ricated using ion implantation bipolar/FET or BIFET 
technology to combine well-matched junction FET's and 
high-performance bipolar transistors on the same rnono- 
lithicchip. 

FUNCTIONAL BLOCK DIAGRAM 



+Vcc 




OUTPUT B 



FEATURES 

Direct Replacement for TL084 
Same Pin Configuration as XR-3403 and LM324 
High-Impedance Junction FET Input Stage 
Low Power Consumption 

Wide Common-Mode and Differential Voltage Ranges 
Low Input Bias and Offset Currents 
Output Short Circuit Protection 
Internal Frequency Compensation 
Latch-Up Free Operation 
High Slew Rate 



APPLICATIONS 

Transducer Amplifier 
ORDERING INFORMATION 



Available in 14-Pin 



Part Number 

XR-084M 

XR-084N 

XR-084P 

XR-084CN 

XR-084CP 



Package 

Ceramic 
Ceramic 

Plastic 
Ceramic 

Plastic 



13V/jLts, Typical 



High-Impedance Buffer 



Operating Temperature 

-55°Cto +125°C 
-25°C to -i-85°C 
-25° C to +85° C 
0°Cto+70°C 
0°Cto-t-70°C 
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Operational Amplifiers 



XR-146/246/346 PROGRAMMABLE 
QUAD OPERATIONAL AMPLIFIER 



XR-3403/3503 QUAD 
OPERATIONAL AMPLIFIER 



The XR-146 family of quad operational amplifiers contain 
four independent high-gain, low-power, programmable op 
amps on a monolithic chip. The use of external bias set- 
ting resistors permit the user to program the gain band- 
width product, supply current, input bias current, input 
offset current, input noise, and slew rate. 

The basic XR-146 family of circuits offers partitioned 
programming of the internal op amps. One setting resistor 
is used to set the bias levels in the three op amps, and a 
second bias setting is used for the remaining op amp. Its 
modified version, XR-346-2, provides a separate bias set- 
ting resistor for each of the two op amp pairs. 

FUNCTIONAL BLOCK DIAGRAM 



The XR-3403 is an array of four independent operational 
amplifiers, each with true differential inputs. The device 
has electrical characteristics similar to the popular 741. 
However, the XR-3403 has several distinct advantages 
over standard operational amplifier types in single supply 
applications. The . XR-3403 can operate at supply voltages 
as low as 3.0 volts, or as high as 36 volts. Quiescent cur- 
rents remain about one-fifth of those associated with the 
741 (on a per amplifier basis). The common-mode input 
range includes the negative supply, thereby eliminating 
the necessity for external biasing components in many 
applications. The output voltage swing extends to the 
negative supply. 

FUNCTIONAL BLOCK DIAGRAM 
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+Vcc 
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- ID I +INPUTD 
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FEATURES 



FEATURES 

Direct Replacement for LM 1 46/246/346 
Direct Replacement for LM346-2 
Programmable Electrical Characteristics 



Low Supply Current 
Large dc Voltage Gain 
Low Noise Voltage 
Wide Power Supply Range 
Class AB Output Stage 

ORDERING INFORMATION 



Part Number 

XR-146M 

XR-246N 

XR-246P 

XR-346CN 

XR-346CP 

XR-346-2CN 

XR-346-2CP 



Package 

Ceramic 
Ceramic 

Plastic 
Ceramic 

Plastic 
Ceramic 

Plastic 



350 juA per Amplifier 
120 dB 
25 nV/i/Hz 
± 1 .5V to ± 22V 
No Crossover Distortion 



Operating Temperature 

-55''Cto-H25°C 
-25°Cto+85*C 
-25°C to Vlh^Z 
0°C to -1-70° C 
0°C to +70°C 
0°Cto +70° C 
0°C to +70° C 



Direct Pin for Pin Replacement 

for MC3403/3503. LM324 & RC4137 
Suitable for Single Supply Operation 
Short Circuit Protected Outputs 

Class AB Output Stage No Crossover Distortion 

Single Supply Operation 3.0V to 36V 

Split Supply Operation ± 1.5V to ± 18V 

Low Input Bias Currents 500 nA Maximum 

Internally Compensated 

APPLICATIONS 

Circuits Requiring Ground Sensing at Inputs 
Low Supply Voltage Systems 

ORDERING INFORMATION 

Part Number Package Operating Temperature 

XR-3503M Ceramic ' -55°C to +125°C 

XR-3403CN Ceramic 0°C to +70°C 

XR-3403CP Plastic 0°C to +70°C 
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Operational Amplifiers 



XR-5532/5532A DUAL LOW-NOISE 
OPERATIONAL AMPLIFIER 



XR-5533/5533A DUAL LOW-NOISE 
OPERATIONAL AMPLIFIER 



m 



The XR-5532 ultralow noise dual operational amplifier is 
especially designed for high quality audio and instrumen- 
tation applications. Compared to standard 741- or 301 A- 
type op amps, these operational amplifiers offer an order 
of magnitude improvement in both noise performance 
and small signal bandwidth. Higher output drive capa- 
bility and internal compensation are added features. The 
XR-5532A is specially screened for a guaranteed ultralow 
noise specification. This ultralow noise specification 
makes the XR-5532A ideally suited for audio preamplifier 
and other low level applications. 

FUNCTIONAL BLOCK DIAGRAM 



+Vcc 




FEATURES 

Pin for Pin Replacement MC1458, 

RC4558, TL072 TL082 & LF 353 

P Direct Replacement 

g for NE5532/NE5532A 

to Ultralow Input Noise 

^ Wide Small Signal Bandwidth 

^ High Output Drive Capability 

(D Wide Supply Range 

CO Wide Power Bandwidth 

O) High Slew Rate 
o 

S APPLICATIONS 



4 nV/A/Hz, Typical 
10 MHz, Typical 
lOV rms into 600^2 
± 3V to ± 20V 
200 kHz 
6V/jUsec 



Professional Audio Equipment 
Instrumentation and Servo Control 
Telephone Channel Amplifier 
Low-Level Signal Processing 
Audio Preamplification 
Transducer Amplifiers 



ORDERING INFORMATION 



Part Number 

XR-5532ACN 
XR-5532CN 



Package 

Ceramic 
Ceramic 



Operating Temperature 

O^'C to +70°C 
0°Cto+70°C 



The XR-5533 ultralow noise dual operational amplifier is 
especially designed for high quality audio and instrumen- 
tation applications. Compared to the standard 741- or 
301A-type op amps, these operational amplifiers offer an 
order of magnitude improvement in noise performance, 
and small signal bandwidth, in addition to higher output 
drive capability. The XR-5533 is internally compensated 
for a voltage gain of three or more, and offers independ- 
ent offset adjustments for each of the two op amps. The 
XR-5533A is specially screened for a guaranteed ultralow 
noise specification-. 

FUNCTIONAL BLOCK DIAGRAM 
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FEATURES 



Direct Replacement for NE5533/NE5533A 



4 nV/VRz, Typical 
10 MHz, Typical 
10V rms into GOOQ 
. ± 3V to ± 20V 
200 kHz 
1 3V//isec 



Ultralow Input Noise 
Wide Small Signal Bandwidth 
High Output Drive Capability 
Wide Supply Range 
Wide Power Bandwidth 
High Slew Rate 

APPLICATIONS 

Professional Audio Equipment 
Instrumentation and Servo Control 
Telephone Channel Amplifier 
Low-Level Signal Processing 
Audio Preamplification 

ORDERING INFORMATION 



Part Number Package Operating Temperature 

XR-5533ACN Ceramic 0°C to +70°C 

XR-5533CN Ceramic 0°Cto-h70°C 

.XR-5533ACP Plastic 0°Cto+70°C 
XR-5533CP Plastic 0°C to -i-70°C 
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Operational Amplifiers 



Technical Literature 



XR-5534/5534A LOW-NOISE 
OPERATIONAL AMPLIFIER 

The XR-5534 is a high performance, ultralow noise opera- 
tional amplifier. Compared to the standard 741- or 301 A- 
type op amps, it offers an order of magnitude improve- 
ment in noise performance, and small signal bandwidth, 
as well as significantly better output drive capability. The 
XR-5534 is ideally suited for applications in high quality 
and professional audio equipment, instrumentation, con- 
trol circuits, and telephone channel amplifiers. The op 
amp is internally compensated for a gain of three or 
greater. The frequency response can be optimized with an 
external compensation capacitor for applications requiring 
unity-gain, low-overshoot response, or capacitive load 
driving. The XR-5534A is specially screened for a guaran- 
teed ultralow noise specification. 

FUNCTIONAL BLOCK DIAGRAM 



BALANCE 



-Vee 
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COMPENSATION 



FEATURES 

Direct Replacement for NE5534/NE5534A 



Ultralow Input Noise 
Wide Small Signal Bandwidth 
High Output Drive Capability 
Wide Supply Range 
High-Voltage Gain 
High Slew Rate 

APPLICATIONS 

Professional Audio Equipment 
Audio Preamplification 



4 nV/VFiz, Typical 
10 MHz, Typical 
1.0V rms into 600f2 
± 3V to ± 20V 
Av= 100,000 atdc 
13V//isec 



SWITCHING REGULATOR DATA BOOK: 

Exar's entire line of switching regulator IC products are 
specified in this technical data book. In addition, several 
design and application articles are included, along with a 
review of the fundamentals of pulse-width modulated 
regulator circuits. 

TIMER DATA BOOK: 

Provided in this publication is a collection of technical 
articles and application information on monolithic timer 
IC products. Also included are the data sheets and de- 
tailed electrical specifications for all of Exar's timer cir- 
cuits, including the programmable timer/counter, micro- 
power, and long-delay timers. 

PHASE-LOCKED LOOP DATA BOOK: 

The fundamentals of design and application of monolithic 
phase-locked loop (PLL) circuits are included in this 
data book. A long list of PLL applications are illustrated 
covering FM demodulation, frequency synthesis, FSK, 
and tone detection. Particular emphasis is given to the 
application of PLL circuits in data interface and commun- 
ication systems such as FSK MODEMS. This book also 
contains the data sheets and electrical specifications for all 
of Exar's PLL products. 

FUNCTION GENERATOR DATA BOOK: 

This comprehensive data book contains a number of tech- 
nical articles and application notes on monolithic voltage- 
controlled oscillators (VCO), and function generator IC 
products. In addition, the data sheets and technical speci- 
fications for Exar's monolithic VCO's and function gen- 
erators are included. 

OPERATIONAL AMPLIFIER DATA BOOK: 

A collection of technical articles on the fundamentals of 
monolithic IC op amps is contained in this technical pub- 
lication. Some of the basic op amp circuits are given, and 
the application of IC op amps in active filter design is dis- 
cussed. A complete set of electrical specifications on 
Exar's bipolar and BIFET op amp products is included. 
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ORDERING INFORMATION 



APPLICATIONS DATA BOOK: 



Part Number 


Package 


Operating Temperature 

-55°Cto +125°C 


XR-5534AM 


Ceramic 


XR-5534M 


Ceramic 


-55°Cto+125°C 


XR-5534ACN 


Ceramic 


0°C to -h70*C 


XR-5534CN 


Ceramic 


O^'C to +70° C 


XR-5534ACP 


Plastic 


0°Cto +70° C 


XR-5534CP 


Plastic 


0°Cto+70°C 



This practical applications guide contains a complete and 
up-to-date set of application notes prepared by Exar's 
technical staff. These application notes cover a wide range 
of subjects, such as FSK MODEMS, active filters, tele- 
communication circuits, electronic music synthesis and 
many more. In each case, specific design examples are 
given to demonstrate the applications discussed. 
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HA-1608 



+10V Adjustable Voltage 

Reference 



FEATURES 



DESCRIPTION 



• 


MONOLITHIC CONSTRUCTION 




• 


INITIAL ACCURACY 


+10V±0.010V 


• 


OUTPUT VOLTAGE ERROR, TOTAL 


+ 1/4LSB 


• 


LOW NOISE 


20/zVp_p 


• 


WIDE INPUT RANGE 


12V TO 30V 


• 


LOW POWER DISSIPATION 


. 30mW 


• 


OUTPUTSHORT CIRCUIT PROTECTION 




• 


ADJUSTABLE OUTPUT 





APPLICATIONS 



• AN ECONOMICAL EXTERNAL REFERENCE FOR: 
HI-5608; DAC 08; AD1408; AD559 

• VOLTAGE REGULATOR REFERENCE 

• PORTABLE BATTERY OPERATED EQUIPMENT 

• NEGATIVE 10V REFERENCE 



HA-1608 Is a monolithic +10V adjustable voltage reference featuring 
accuracy and temperature stability specifications detailed exclusively 
for 8 bit data conversion systems. A stable +10V output is provided by 
a reference zener and buffer amplifier coupled with laser trimmed feed- 
back and zener bias resistors, Long term stability is ensured through 
integration of all reference components into a monolithic design. Flex- 
ibility of HA-1608 is provided through an external trim control which 
allows the user to adjust the output voltage for binary or BCD applica- 
tions without affecting overall performance. 

These devices provide a total output voltage error of ±1/4 LSB for 8 
bit D/A or A/D converters. Low standby power (O.SmW) makes HA- 
1608 a natural selection for portable battery operated equipment, 
comparator references, and reference stacking circuits. These devices 
can also be used on -10V references. 

HA-1608 is packaged in 8 pin metal cans (TO-99) and ihe pinout 
is arranged for convenient replacement of other less accurate 
regulators in applications demanding minimal change with temperature 
and time. HA-1608-2 is specified for -550C to +1250G operation 
while the HA-1 608-5 operates from O^C to +750C. 



PINOUT 



FUNCTIONAL SCHEMATIC 



Section 1 1 for Packaging 




FEEDBACK 



6) OUTPUT 



CZ] — O TRIM 



TRIM 




3210 



See Pages 3287-3291 for Package Information. 
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SPECIFICATIONS ^ 



ABSOLUTE MAXIMUM RATINGS (Note 1) 

Input Voltage 40V Operating Temperature Range 

Output Short Circuit Duration Indefinitely HA-1608-2 -550C to +1250C 

Power Dissipation 500mW HA-1608-5 0OCto+75OC 

Storage Temperature Range -650C to +150OC 



ELECTRICAL CHARACTERISTICS (Note 2) (V|n = +15V, It = 0mA, unless otherwise specified) 



PARAMETER 




HA-1608-2 
-550Cto+1250C 


HA-1608-5 
0OCto+75OC 




TEMP 




tvd 
1 Yr 


KJI A V 

IviAa 


MIM 
IVllN 


TVD 

1 Yr 


M A V 
WIAA 


UNITS 


POWER INPUT CHARACTERISTICS 
Input Voltage Range, V||\| 


Full 


12 


15 


30 


12 


15 


30 


V 


Quiescent Current, Iq 


250C 
Full 




1.9 


3.0 




1.9 


3.0 


mA 


REGULATED OUTPUT CHARA.'S 
Output Voltage, Vq 


250C 


9.990 


10.00 


10.010 


9.990 


10.00 


10.010 


V 


Output Load Current, II 


Full 


10 


20 




10 


20 




mA 


Line Regulation (V|n = 12V to 30V) 


250C 
Full 




0.006 


0.015 




0.006 


0.015 


%/V 


Load Regulation (II = Open to 10mA) 


250C 
Full 




0.006 


0.015 




0.006 


0.015 


%/mA 


Output Voltage Error Total 
lL = 0mA 

(Relative to 8-bit accuracy, 
see Definition -#3) 


Full 






11/4LSB 






i1/4 LSB 




Output Noise Voltage, EN 
0.1Hz to 10Hz 


Full 




35 






35 






Dynamic Load Settling Time to±0.1% 
to ±0.01% 


250C 
250C 




2.5 
5 






2.5 
5 




/us 


Warm-up Time (to± 0.01%) 


250C 
Full 




1 

3 






1 

3 




sec 



NOTES: 

1. Absolute maximum ratings are limiting values beyond which 
the serviceability of the circuit may be impaired. Functional 
operation under any of these conditions is not necessarily 
implied. 

2. The specified electrical characteristics apply to suggested 
hook-up only. 



CD 

X 
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HA-2400/2404/2405 

PRAM Four Channel 
Programmable Amplifier 



FEATURES 



DESCRIPTION 



PROGRAMIVIABILITY 




HIGH SLEW RATE 


20\//fis 


WIDE GAIN BANDWIDTH 


40MHz 


HIGH GAIN 


150,000 


LOW OFFSET CURRENT 


5nA 


HIGH INPUT IMPEDANCE 




SINGLE CAPACITOR COMPENSATION 




DTL/TTL COMPATIBLE INPUTS 





APPLICATIONS 



• THOUSANDS OF NEW APPLICATIONS; PROGRAM 

- SIGNAL SELECTION/MULTIPLEXING 

- OP AMP GAIN 

- OSCILLATOR FREQUENCY 

- FILTER CHARACTERISTICS 

- ADD-SUBTRACT FUNCTIONS 

- INTEGRATOR CHARACTERISTICS 

- COMPARATOR LEVELS 



HA-2400/2404/2405 comprise a series of four-channel 
programmable amplifiers providing a level of versatility unsur- 
passed by any other monolithic operational amplifier. Versa- 
tility is achieved by employing four input amplifier channels, 
any one (or none) of which may be electronically selected and 
connected to a single output stage through DTL/TTL compatible 
address inputs. The device formed by the output and the 
selected pair of inputs is an op amp which delivers excellent 
slew rate, gain bandwidth and power bandwidth performance. 
Other advantageous features for these dielectrically isolated 
amplifiers include high voltage gain and input impedance cou- 
pled with low input offset voltage and offset current. External 
compensation is not required on this device at closed loop 
gains greater than 10. 

Each channel of the HA-2400/2404/2405 can be con- 
trolled and operated with suitable feedback networks in any of 
the standard op amp configurations. This specialization makes 
these amplifiers excellent components for multiplexing, signal 
selection, and mathematical function designs. With 30V/ /is 
slew rate, 40MHz gain bandwidth, and 30M ohms input imped- 
ance these devices are ideal building blocks for signal generators, 
active filters, and data acquisition designs. Programmability 
coupled with 2mV typical offset voltage and 5nA offset current 
makes these amplifiers outstanding components for signal 
conditioning circuits. 

HA-2400/2404/2405 are available in a 16 pin dual-in-line 
package. HA-2400 is specified from -550C to +1250C. HA- 

2404 is specified over the -250C to +850C range, while HA- 

2405 operates from OOC to +750C. 



O 
3 
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C 
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0) 
CO 
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X- 
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PINOUT 



SCHEMATIC 



TOP VIEW 



Section 1 1 for Packaging 



Condensed circuit diagram for a programmable amplifier 
(PRAM HA-2400) 




TRUTH TABLE 





Do 


EN 


SELECTED 
CHANNEL 


L 


L 


H 


1 


L 


H 


H 


2 


H 


L 


H 


3 


H 


H 


H 


4 


X 


X 


L 


NONE 




Diagram includes: ONE INPUT STAGE, DECODE CONTROL, 
BIAS NETWORK AND OUTPUT STAGE 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 45.0\/ 



Differential Input Voltage 
Digital Input Voltage 
Output Current 



iVSupply 
-0.76V to+lO.OV 
Short Circuit Protected 
(ISC< ±33mA) 



Internal Power Dissipation 

(Note 13) 
Operating Temperature Range 



Storage Temperature Range 



300mW 

-550c <Ta <+125°C (HA-2400) 
-250C<Ta<+850C (HA-2404) 
0°C<Ta<+75OC (HA- 2405) 
-65OC<Ta<+150OC 



ELECTRICAL CHARACTERISTICS 



Test Conditions: Vsupply = ±15.0V unless otherwise specified. 



Limits apply to each of the 
four channels, when addressed. 




HA-2400/HA-2404 
LIMITS 


HA-2405 
LIMITS 




PARAMETER 


TEMP. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


INPUT CHARACTERISTICS 


















Offset Voltage 


+25°C 
run 




4 


9 
11 




4 


9 
11 


mV 

m\/ 

m V 


Bias Current (Note 12) 


+25°C 
Full 




50 


200 
400 




50 


250 
500 


nA 
nA 


Offset Current (Note 12) 


Full 




5 


50 
100 




5 


50 
100 


nA 

nA 


inpui ncdioidilUc yiMULU xc) 






30 






30 




IVI tic 


Common Mode Range 


Full 


±9.0 






±9.0 






V 


TRANSFER CHARACTERISTICS 


















Large Signal Voltage Gain (Note 1,5) 


+25'^C 
Full 


50K 
25K 


150K 




50K 
25K 


150K 




\JN 
\JN 


Common Mode Rejection Ratio (Note 2) 


Full 


ou 


inn 






inn 

1 uu 




dB 


Gain Bandwidth (Note 3) 


+25°C 




An 




20 


4n 




MHz 


(Note 4) 


+25OC 


4 


8 




4 


8 




MHz 


OUTPUT CHARACTERISTICS 


















Output Voltage Swing (Note 1) 


Full 


±10.0 


±12.0 




±10.0 


±12.0 




V 


Output Current 


+25OC 


10 


20 




10 


20 




mA 


Full Power Bandwidth (Notes 3, 5) 


+25OC 


200 


500 




200 


500 




kHz 


(Notes 4,5) 


+25OC 


100 


200 




100 


200 




kHz 


TRANSIENT RESPONSE 


















Rise Time (Notes 4,6) 


+25°C 




20 


45 




20 


50 


ns 


Overshoot (Notes 4,6) 


+25OC 




25 


40 




25 


40 


% 


Slew Rate (Notes 3,7) 


+25OC 


20 


30 




20 


30 






(Notes 4,7) 


+25°C 


6 


8 




6 


8 




V///S 


Settling Time (Notes 4, 7, 8) 


+25OC 




1.5 


2.5 




1.5 


2.5 


/is 


CHANNEL SELECT CHARACTERISTICS 


















Digital Input Current (V||\| = OV) 


Full 




1 


1.5 




1 


1.5 


mA 


Digital Input Current (V||\| = +5.0V) 


Full 




5 






5 




nA 


Output Delay (Note 9) 


+25OC 




100 


250 




100 


250 


ns 


Crosstalk (Note 10) 


+25OC 


-80 


-110 




-74 


-110 




dB 


POWER SUPPLY CHARACTERISTICS 


















Supply Current 


+25OC 




4.8 


6.0 




4.8 


6.0 


mA 


Power Supply Rejection Ratio (Note 11) 


Full 


74 


90 




74 


90 




dB 



NOTES: 1. Rl = 2Kfi 

2. VcM = ±5V.D.C. 

3. Av = +10, CcOMP= 0, Rl = Cl = 50pF 

4. Av = +1. CcOMP = ISpF, Rl = 2Kfi, Cl = 50pF 

5- Vqut ~ 20V peak-to-peak 

6- Vqut ~ 200mV peak-to-peak 
7. Vqut ~ 10.0V peak-to-peak 



8. To 0.1% of final value 

9. To 10% of final value; output then slews at normal 
rate to final value. 

10. Unselected input to output; V|m = +10 V.D.C. 
II- VsuPP =±10V.D.C. to±20V.D.C. 

12. Unselected channels have approximately the same 
input parameters. 

13. Derate by 4.3mW/°C above 105°C 
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HA-2420/2425 

Fast Sample and Hold 



FEATURES 



DESCRIPTION 



• LOW DROOP RATE (Ch = lOOOpF) BjuV/ms 

• LOW CHARGE TRANSFER 5pC 

• FAST ACQUISITION TIME (10V STEP TO .01%) 5/iiS 

• HIGH SLEW RATE 7V/ps 

• BANDWIDTH 2.5MHz 

• LOW APERTURE TIME 30ns 

• TTL COMPATIBLE CONTR'OL INPUT 



APPLICATIONS 



• ATO D CONVERSION SYSTEMS 

• DTO ADEGLITCHER 

• AUTO ZERO SYSTEMS 

• PEAK DETECTOR 

• GATED OP AMP 



The HA-2420/2425 is a monolithic circuit consisting of a high 
performance operational amplifier with its output in series with 
an ultra-low leakage analog switch and a MOSFET input unity 
gain amplifier. 

With an external holding capacitor connected to. the switch 
output, a versatile, high performance sample-and-hold or 
track-and-hold circuit is formed. When the switch is closed, 
the device behaves as an operational amplifier, and any of the 
standard op amp feedback networks may be connected around 
the device to control gain, frequency response, etc. When the 
switch is opened the output will remain at its last level. 

Performance as a sample-and-hold compares very favorably 
with other monolithic, hybrid, modular, and discrete circuits. 
Accuracy to better than 0.01% is achievable over. the tempera- 
ture range. Fast acquisition is coupled with superior droop 
characteristics, even at high temperatures. High slew rate, 
wide bandwidth, and low acquisition time produce excellent 
dynamic characteristics. The ability to operate at gains greater 
than 1 frequently eliminates the need for external scaling 
amplifiers. 

The device may also be used as a versatile operational amplifier 
with a gated output for applications such as analog switches, 
peak holding circuits, etc. 



PINOUT 



FUNCTIONAL DIAGRAM 



Section 1 1 for Packaging 



TOP VIEW 
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TJn.c. 



+IN -IN NCCONTRL. GND 



OFFSET I 
ADJUST I 



' n ri \< T! 


-J '^ Li 


20 


"'is 






17 
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16 
15 


' '"ii 

9 10 11 


12 

-11 


14 
13 


NC OUTPUTKC 


NC 


V+ 




14 PIN DIP 



LEADLESS CHIP CARRIER 
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SPECIFICATIONS 



S3 



ABSOLUTE MAXIMUM RATINGS 



Voltage Between V+ and V- Terminals 40V 
Differentlallnput Voltage ±24V 
Digital Input Voltage (Pin 14) +8V, -15V 

Output Current Short Circuit Protected 

internal Power Dissipation 300mW (Note 7) 



Operating Temperature Range 
HA-2420-2/8 
HA-2425-5 

Storage Temperature Range 



-550C <:Ta ^+125oC 
0OC< Ta <+750C 
-650C< Ta <+1500C 



ELECTRICAL CHARACTERISTICS Test Conditions (Unless otherwise specified) VsuPPLY =±15.0V; Ch = lOOOpF; 

. Digital Input (Pin 14), V|L = +0.8V (Sample). V|h = +2.0V (Hold) 







HA-2420-2 


HA-2425-5 




PARAMETER 


TEMP 


IVI 1 IM 


TYP 
1 I r 


MAY 


MIN 

IVIIIM 


TYP 
1 1 r 


MAX 


UNITS 


INPUT CHARACTERISTICS 


















•Offset Voltage 


+250C 
Full 






3 


4 
6 




•} 



4 


c 

D 

8 


mV 
mV 


•Bias Current 


+250C 
Full 




40 


200 
400 




40 


200 
400 


nA 
nA 


•Offset Current 


+25''C 
Full 




10 


50 
1 UU 




10 


50 

1 nn 
1UU 


nA 
nA 


Input Resistance 


+250C 


c 
u 


in 




c 
D 


in 
1 u 




MH 


Common Mode Range 


Full 


±in 

-'• lU 






iin 






V 


TRANSFER CHARACTERISTICS 


















•Large Signal Voltage Gain (Note 1, 4) 


Full 


25K 


50K 




25K 


50K 




V/V 


•Common Mode Rejection (Note 2) 


Full 


oU 


on 




74 


on 




dB 


Hold Mode Feedthrough Attenuation (Note 9) 


Full 




7(5 

-/o 






7G 

-/o 




dB 


Gain Bandwidth Product (Note 3) 


+250C 




Z.3 










MHz 


OUTPUT CHARACTERISTICS 


















•Output Voltage Swing (Note 1) 


Full 


+1 n 






+1 n 






V 


Output Current 


+250C 








+11: 






mA 


Full Power Bandwidth (Note 3, 4) 


+250C 




100 






100 




kHz 


Output Resistance (D.C.) 


+250C 




.15 






.15 






TRANSIENT RESPONSE 


















Rise Time (Note 3, 5) 


+250C 




50 






50 




ns 


Overshoot (Note 3, 5) 


+250C 




25 






25 




% 


Slew Rate (Note 3, 6) 


+250C 




7 






7 




V4(s 


DIGITAL INPUT CHARACTERISTICS 


















Digital Input Current (V|n ~ OV) 


Cull 

run 






0.8 






0.8 


mA 


Digital Input Current (V|N = +5.0V) 


Full 






20 






20 


yA 


Digital Input Voltage (Low) 


Full 






0.8 






0.8 


V 


Digital Input Voltage (High) 


Full 


2.0 






2.0 






V 


SAMPLE/HOLD CHARACTERISTICS 


















Acquisition Time to .1% 10V Step (Note 3) 


+250C 




4 






4 




MS 


Acquisition Time to .01% 10V Step (Note 3) 


+250C 




5 






5 




MS 


Aperture Time 


+250C 




30 






30 




ns 


Aperture Delay Time 


+250C 




50 






50 




ns 


Aperture Uncertainty Time 


+250C 




5 






5 




ns 


•Drift Current (Note 3, 8) 


+250C 
Full 




5 

0.5 


50 
4.0 




5 

0.5 


50 
1.0 


pA 
nA 


•Charge Transfer (Note 8) 


+250C 




5 


10 




5 


10 


pC 


POWER SUPPLY CHARACTERISTICS 


















•Supply Current (+) 


+250C 




3.5 


5.5 




3.5 


5.5 


mA 


•Supply Current (-) 


+250C 




2.5 


3.5 




2.5 


3.5 


mA 


•Power Supply Rejection 


Full 


80 


90 




74 


90 




dB 



NOTES: 1. RL = 2kn 

2. VCM=^10VDC 

3. AV = +1 , RL = 2kn , Cl = 50pF 

4. VOUT = 20 V peak-to-peak 

5. VoUT = 400mV peak-to-peak 



6. VoUt = 10.0V peak-to-peak 

7. Derate Power Dissipation by 
4.3mW/oC above +1050C 
Ambient Temperature 



8. V|N = OV 

9. f|N < lOOkHz 



♦100% Tested for DASH 8 
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HA-2500/02/05 

Precision Higli Slew Rate 
Operational Amplifiers 



FEATURES 



DESCRIPTION 



• 


HIGH SLEW RATE 


30V//LIS 


• 


FAST SETTLING 


330ns 


• 


WIDE POWER BANDWIDTH 


500kHz 


• 


HIGH GAIN BANDWIDTH 


12MHz 


• 


HIGH INPUT IMPEDANCE 


50 Mn 


• 


LOW OFFSET CURRENT 


lOnA 


• 


INTERNALLY COMPENSATED 





APPLICATIONS 



• DATA ACQUISTION SYSTEMS 

• R.F. AMPLIFIERS 

• VIDEO AMPLIFIERS 

• SIGNAL GENERATORS 

• PULSE AMPLIFICATION 



HA-2500/2502/2505 comprise a series of monolithic opera- 
tional amplifiers whose designs are optimized to deliver excellent 
slew rate, bandwidth, and settling time specifications. The 
outstanding dynamic features of this internally compensated 
device are complemented with low offset voltage and offset 
current. 

These dielectrically isolated amplifiers are ideally suited for 
applications such as data acquisition, R.F., video, and pulse 
conditioning circuits. Slew rate of ±25V/iUs and 330ns (0.1%) 
settling time make these devices excellent components in fast, 
accurate data acquisition and pulse amplification designs. 12 
MHz bandwidth and 500kHz power bandwidth make these 
devices well suited to R.F. and video applications. With 2mV 
typical offset voltage plus offset trim capability and lOnA 
offset current, HA-2500/2502/2505 are particularly useful 
components in signal conditioning designs. 

The gain and offset voltage figures of the HA-2500 series are 
optimized by internal component value changes while the 
similar design of the HA-2510 series is maximized for slew rate. 

HA-2500/2502/2505 are available in metal can (TO-99) pack- 
ages, HA-2500 and HA-2502 are specified over the -550C to 
+1250C range. HA-2505 is specified from O^C to +750C. 



PINOUT 



SCHEMATIC 



COMPENSATION 



Section 1 1 for Packaging 



BALANCE 



TOP VIEWS 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V~ Terminals 40.0V 

Differentiallnput Voltage ±15.0V 

Peak Output Current 50mA 

Internal Power Dissipation 300mW 



Operating Temperature Range - HA-2500/HA-2502 

HA-2505 

Storage Temperature Range 



-55°C <Ta<+1250C 
0°C<Ta<+75OC 
-65OC<Ta< + 150°C 



ELECTRICAL CHARACTERISTICS 

V+ = +15V D.C., V- = -15V D.C. 







HA-2500 
-550Cto+125°C 


HA-2502 
-550Cto+1250C 


HA-2505 
0°Cto +75° 


C 








LIMITS 


LIMITS 


LIMITS 




PARAMETER 


TEMP. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


INPUT 

CHARACTERISTICS 
Offset Voltage 


+25°C 
run 




2 


5 
8 




4 


3 
10 




4 


Q 
10 


mV 
m V 


Offset Voltage Average Drift 


Full 




20 






20 






20 






Bias Current 


+25°C 
Full 




lUU 


onn 
ZUU 

400 






500 




1/3 


500 


nA 
nA 


Offset Current 


+25°C 
Full 




10 


25 
50 




20 


50 
100 




20 


50 
100 


nA 
nA 


Input Resistance ( Note 10 ) 




25 


50 




20 


50 




20 


50 




Mi/ 


Common Mode Range 


Full 


±10.0 






±10.0 






+10.0 






V 


TRANSFER 
CHARACTERISTICS 

1 3rno ^innal \/nltanD (^ain 
t-diyc oiyiiai vuiidyc uaiii 

(Note 1,4) 


Full 


20K 
15K 


30K 




15K 
lOK 


25K 




15K 
10K 


25K 




\//\/ 

v/v 
V/V 


Common Mode Rejection 
Ratio (Note 2) 


Full 


80 


90 




74 


90 




74 


90 




dB 


Gain Bandwidth Product 
(Note 3) 


+25°C 




12 






12 






12 




MHz 


OUTPUT 

CHARACTERISTICS 
Output Voltage Swing 
(Note 1) 


Full 


±10.0 


±12.0 




±10.0 


±12.0 




±10.0 


±12.0 




V 


Output Current (Note 4) 


+25°C 


±10 


±20 




±10 


±20 




±10 


±20 




mA 


Full Power Bandwidth 
(Note 4) 


+25°C 


350 


500 




300 


500 




300 


500 




kHz 


TRANSIENT RESPONSE 
Rise Time (Notes 1,5,6 & 8) 


+25°C 




25 


50 




25 


50 




25 


50 


ns 


Overshoot (Notes 1,5, 7 & 8) 


+25°C 




25 


40 




25 


50 




25 


50 


% 


Slew Rate (Notes1,5,8& 12) 


+25OC 


±25 


±30 




±20 


±30 




±20 


±30 






Settling Time to 0.1% 
(Notes 1,5,B& 12) 


+25OC 




0.33 






0.33 






0.33 




us 


POWER SUPPLY 
CHARACTERISTICS 
Supply Current 


+25°C 




4 


6 




4 


6 




4 


6 


mA 


Power Supply Rejection 
Ratio (Note 9) 


Full 


80 


90 




74 


90 




74 


90 




dB 



NOTES: 1. Rl = 2K 

2. VcM=ilOV 

3. Ay >10 

4. Vq = 1 10.0V 

5. Cl = 50pF 

6. Vq = i200mV 



7. Vq ± 200mV 

8. See transient response test 
circuits and waveforms page four. 

9. ziV = t5.0V 



10. 
11. 



12. 



This parameter value is based on 
design calculations. 

Full power bandwidth guaranteed based 
on slew rate measurement using 
FPBW= S.R./2 7T Vpeal<. 
V0UT=-5V 
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HA-2510/2512/2515 

High Slew Rate 
Operational Amplifiers 



FEATURES 



DESCRIPTION 



m 


HIGH SLEW RATE 


60V//HS 


• 


FAST SETTLING 


250ns 


• 


WIDE POWER BANDWIDTH 


1,000kHz 


• 


HIGH GAIN BANDWIDTH 


12MHz 


• 


HIGH INPUT IMPEDANCE 


lOOMn 


• 


LOW OFFSET CURRENT 


lOnA 


• 


INTERNALLY COMPENSATED 





APPLICATIONS 



• DATA ACQUISITION SYSTEMS 

• R.F. AMPLIFIERS 

• VIDEO AMPLIFIERS 

• SIGNAL GENERATORS 

• PULSE AMPLIFICATION 



The HA-2510/2512/2515 are a series of high performance 
operational amphfiers which set the standards for maximum 
slew rate, highest accuracy and widest bandwidth for internally 
compensated monolithic devices. In addition to excellent 
dynamic characteristics, these dielectrically isolated amplifiers 
also offer low offset current and high input impedance. 

The ±60V/ jUs slew rate and 250ns (0.1%) settling time of these 
amplifiers is ideally suited for high speed D/A, A/D, and pulse 
amplification designs. HA-2510/2512/2515's superior 12MHz 
gain bandwidth and lOGOkHz power bandwidth is extremely 
useful in R.F. and video applications. For accurate signal condi- 
tioning these amplifiers also provide lOnA offset current, coup- 
led with 100MS7 input impedance, and offset trim capability. 

The HA-2510/2512 are available in metal can (TO-99) and 
14-pin flat packages. HA-2510 and HA-2512 are specified from 
-550c to +I250C. HA-2515 is specified over the QOC to +750C 
range, and is available in the TO-99 package. 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS 

Voltage Between V"*" and V" Terminals 
Differential Input Voltage 
Operating Temperature Range 



40.0V 
+ 15.0V 



HA-2510/HA-2512 
HA-2515 



-55°C<Ta< +125°C 
0°C<Ta<+75OC 



Peak Output Current 
Internal Power Dissipation 
Storage Temperature Range 



50mA 
300mW 

-650C<Ta< +150°C 



ELECTRICAL CHARACTERISTICS 

V+-+15V D.C., V-- 15V D.C. 









HA-2510 






HA-2512 






HA-2515 










-55°C to+125°C 


-55°C to+1250C 


O^C to+750C 










L 1 Ivl 1 1 






L 1 IVII 10 






L IIVI t (0 






PARAMETER 


TEMP. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


INPUT CHARACTERISTICS 
























Offset Voltage 


+25°C 
Full 




4 


8 
1 1 




5 


10 
14 




5 


10 
14 


mV 
mV 


Offset Voltage Average Drift 


Full 




20 






25 






30 




jUV/OC 


Bias Current 


+25°C 




100 


200 




125 


250 




125 


250 


nA 


Full 






400 






500 






500 


nA 


Offset Current 


+ L 
Full 




10 


25 
50 




20 


50 
100 




20 


50 
100 


nA 
nA 


Input Resistance (NotelO) 


+ 25°C 


50 


100 




40 


100 




40 


100 




mh 


Common Mode Range 


Full, 


±10.0 






±10.0 






±10.0 






V 


TRANSFER CHARACTERISTICS 
























Large Signal Voltage Gain (Note 1,4) 


+25OC 
Full 


10K 
7.5K 


15K 




7.5K 
5K 


15K 




7.5K 
5K 


15K 




V/V 


Pnmmnn luInHo RotDrtmn Ratin 
UUIMMIUII IViUuC ncjcL.iiuii riutiu 

(Note 2) 


Full 


80 


90 




74 


90 




74 


90 




dB 


Gain Bandwidth Product (Note 3) 


+25°C 




12 






12 






12 




MHz 


OUTPUT CHARACTERISTICS 
























Output Voltage Swing (Note 1) 


Full 


±10.0 


±12.0 




±10.0 


±12.0 




±10.0 


±12.0 




V 


Output Current (Note 4) 


+25°C 


±10 


±20 




±10 


±20 




±10 


±20 




mA 


Full Power Bandwidth (Note 4.11) 


+25°C 


750 


1000 




600 


1000 




600 


1000 




kHz 


TRANSIENT RESPONSE 
























Rise Time (Notes 1, 5, 6 & 8) 


+25°C 




25 


50 




25 


50 




25 


50 


ns 


Overshoot (Notes 1, 5, 7 & 8) 


+25°C 




25 


40 




25 


50 




25 


50 


% 


Slew Rate (Notes 1,5,8& 12) 


+25°C 


±50 


±65 




±40 


±60 




±40 


±60 




V/^s 


Settling Time (Notes 1,5, 8 & 12) 


+25°C 




0.25 






0.25 






0.25 




JUS 


POWER SUPPLY CHARACTERISTICS 
























Supply Current 


+25°C 




4 


6 




4 


6 




4 


6 


mA 


Power Supply Rejection Ratio (Note 9) 


Full 


80 


90 




74 


90 




74 


90 




dB 



NOTES: 1. 

2. 
3. 
4. 
5. 
6. 



Rl = 2K 

± 10V 



'CM 



>10 



Vq = 1 10.0V 
Cl = 50pF 
Vq = ± 200mV 



7. Vq = ± 200mV 

8. See transient response test 
circuits and waveforms 

9. /4 V = 15.0V 



10. 
11. 



12. 



This parameter value is based 
upon design calculations. 
Full power bandwidth guaranteed 
based upon slew rate measurement 
FPBW = S.R./21TVpeak. 
VouT= t5V 
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HA-2520/22/25 

Uncompensated High Slew 
Rate Operational Amplifiers 



FEATURES 



DESCRIPTION 



• 


HIGH SLEW RATE 


120V//US 


• 


FAST SETTLING 


200ns 


• 


WIDE POWER BANDWIDTH 


2,a00kHz 


• 


HIGH GAIN BANDWIDTH 


20MHz 


• 


HIGH INPUT IMPEDANCE 


IGOIVin 


• 


LOWOFFSETCURRENT 


lOnA 



APPLICATIONS 



• DATA ACQUISITION SYSTEMS 

• R.F. AMPLIFIERS 

• VIDEO AMPLIFIERS 

• SIGNAL GENERATORS 

• PULSE AMPLIFICATION 



HA-2520/2522/2525 comprise a series of monolithic opera- 
tional amplifiers delivering an unsurpassed combination of 
specifications for slew rate, bandwidth and settling time. These 
dielectrically isolated amplifiers are controlled at closed loop 
gains greater than 3 without external compensation. In additon, 
these high performance components also provide low offset 
current and high input impedance. 

120V/ /is slew rate and 200ns (0.1%) settling time of these 
amplifiers make them ideal components for pulse amplification 
and data acquisition designs. These devices are valuable com- 
ponents for R.F. and video circuitry requiring up to 20MHz 
gain bandwidth and 2MHz power bandwidth. For accurate 
signal conditioning designs the HA-2520/2522/2525's superior 
dynamic specifications are complimented by lOnA offset cur- 
rent, 100MJ2 input impedance and offset trim capability. 

The HA-2520/2522 are available in metal can (TO-99) and 
14-pin flat packages. HA-2520 and HA-2522 are specified 
over -550c to +1250C range. HA-2525 is specified from 
OOC to +750C, and is available in the TO-99 package. 



PINOUT 



SCHEMATIC 



COMPENSATION Section 11 for Packaging 



BALANCE 



IN- (2 



TOP VIEWS 
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ABSOLUTE MAXIMUM RATINGS 






Voltage Between V+and V" Terminals 40.0V 


Peak Output Current 


50mA 


Differential Input Voltage ±15. OV 


Internal Power Dissipation 


300mW 


Operating Temperature Range 




-65OC<Ta<+150OC 


HA-2520/2522 -550C<Ta<+1250C 


Storage Temperature Range 


HA-2525 0°C<Ta<+75OC 







SPECIFICATIONS 



ELECTRICAL CHARACTERISTICS 

V+-+15V D.C., V- = -15V D.C. 









HA-2520 






HA-2522 






HA-2525 










-55°Cto+125°C 


-55°C to+125°C 


OOC to+750C 










LIMITS 






LIMITS 






LIMITS 






PARAMETER 


TEMP. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


INPUT CHARACTERISTICS 
























UIIScl VUllayc 


+25OC 
Full 




4 


8 
11 




5 


10 
14 




5 


10 
14 


mV 
mV 


Offset Voltage Average Drift 


Full 




20 






25 






30 




/iV/oC 


Bias Current 


+25OC 
Full 




100 


200 
400 




125 


250 
500 




125 


250 
500 


nA 
nA 


Offset Current 


+25°C 
Full 




10 


25 
50 




20 


50 
100 




20 


50 
100 


nA 
nA 


Input Resistance (Note 9) 


+25OC 


50 


100 




40 


100 




40 


100 




Mfi 


Common Mode Range 


Full 


±10.0 






±10.0 






±10.0 






V 


TRANSFER CHARACTERISTICS 
























Large Signal Voltage Gain (Note 1,4) 


Full 


10K 

7.5K 


15K 




7.5K 
5K 


15K 




7.5K 
5K 


15K 




v/v 
V/V 


Common Mode Rejection Ratio 
(Note 2) 


Full 


80 


90 




74 


90 




74 


90 




dB 


Gain Bandwidth Product (Note 3) 


+25OC 


10 


20 




10 


20 




10 


20 




MHz 


OUTPUT CHARACTERISTICS 
























Output Voltage Swing (Note 1) 


Full 


±10.0 


±12.0 




±10.0 


±12.0 




±10.0 


±12.0 




V 


Output Current (Note 4) 


+25°C 


±10 


±20 




±10 


±20 




±10 


±20 




mA 


Full Power Bandwidth (Note 4, 10) 


+25OC 


1500 


2000 




1200 


1600 




1200 


1600 




kHz 


TRANSIENT RESPONSE (Av = +3) 
























Rise Time (Notes 1, 5, 6 & 8) 


+25OC 




25 


50 




25 


50 




25 


50 


ns 


Overshoot (Notes 1, 5, 6 & 8) 


+25°C 




25 


40 




25 


50 




25 


50 


% 


Slew Rate (Notes 1,5,8& 11) 


+25OC 


±100 


±120 




±80 


±120 




±80 


±120 




V/^s 


Settling Time (Notes 1, 5,8 & 11) 


+25°C 




0.20 






0.20 






0.20 




/is 


POWER SUPPLY CHARACTERISTICS 
























Supply Current 


+25OC 




4 


6 




4 


6 




4 


6 


mA 


Power Supply Rejection Ratio (Note 7) 


Full 




90 




74 


90 




74 


90 




dB 



NOTES: 1. Rl = 2K 



2. V 



CM=±10V 



4. Vq = +10.0V 

5. Cl = 50pF 



3. Ay > 10 



6. Vf 



+ 200mV 



7. 4V = +5.0V 

8. See transient response test 
circuits and waveforms 



9. This parameter value is based 
upon design calculations. 

10. Full power bandwidth guaranteed 
based upon slew rate measurement 
FPBW = S.Fi./27TVpeak. 

11- VouT = i5V 
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HA-2539 

Very High Slew Rate 
Wideband 
Operational Amplifiers 



FEATURES 



GENERAL DESCRIPTION 



• 


VERY HIGH SLEW RATE 


600V/;us 


• 


OPEN LOOP GAIN 


30kV/V 


• 


WIDE GAIN-BANDWIDTH 


600MHz 


• 


POWER BANDWIDTH 


9.5MHz 


• 


LOWOFFSET VOLTAGE 


3mV 


• 


INPUT VOLTAGE NOISE 


IBdV/v/hT 




OUTPUT VOLTAGE SWING 


±10V 



APPLICATIONS 



• PULSE AND VIDEO AMPLIFIERS 

• WIDEBAND AMPLIFIERS 

• HIGH SPEED SAMPLE-HOLD CIRCUITS 
P RF OSCILLATORS 



The Harris HA-2539 represents the ultimate in high slew rate 
wideband, monolithic, operational amplifiers. It has been design- 
ed and constructed with the Harris high frequency BIPDIP 
(Bipolar dielectric isolation process), and features dynamic para- 
meters never before available from a truly differential device. 

With a 600V/ /js slew rate and a 600MHz gain-bandwidth- 
prdduct, the HA-2539 is ideally suited for use in video and RF 
amplifier designs. Full ± 10V output swing coupled with out- 
standing A.C. parameters and complemented by high open loop 
gain makes these devices useful in high speed data acquisition 
systems. 

The HA-2539 is available in the 14 pin CERDIP. The HA- 
2539-2 denotes -550C to +1250C operation while the HA- 
2539-5 operates over the O^C to +750C range. 



PINOUT 



SCHEMATIC 



o 

D 
■D 
C 

o 
o 

E 

(D 
CO 

CO 



CO 

X 



+ INPUT 
N.C. 

-VSUPPLY 
N.C. 

N.C. 
N.C. 
N.C. 7 



TOP VIEW 
^ 



V 



14 



13 



12 



10 



-INPUT 
N.C. 
N.C. 
N.C. 

+ VsuPPLY 
N.C. 

OUTPUT 
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ABSOLUTE MAXIMUM RATINGS (Note 1) 




\/ntt3na Kot\Moon \/4- :inH \/— Xorminalc 
VUlldyc UclWUcll V ■ dllU v~ Icllllllluio 


35\/ 


O if f a ro n t i qI Inniit \/nlt9no 

uiiiurcitiidi iiipul VUlldyc 


Q\J 


Output Current 


50mA (Peak) 


Internal Power Dissipation (Note 2) 


870mW (Cerdip) 


Operating Temperature Range: (HA-2539-2) 


-550C<Ta<+1250C 


(HA-2539-5) 


0oC<Ta<+75OC 


Storage Temperature Range 


-65oC<Ta<+150OC 



SPECIFICATIONS 



ELECTRICAL CHARACTERISTICS VsuPPLY =i 15 Volts; Rl= IK ohms, unless otherwise specified. 





HA-2539-2 
-550Cto+125oC 


HA-2539-5 

OOC to+75oC 




PA RAMPTPR 
rM rlMIVI C 1 C n 


TPMP 


M IIM 

IVl 1 N 


TYP 
1 T r 


MA V 
IVl MA 


MIM 

IVl 1 IM 


TYP 
1 T r 


MAX 


1 1 M ITC 


IMPIIT PU A RAPTPRIQTIPQ 




















nffQPt \/nltanp 
UMocl VUlldyc 


+250C 
FULL 




Q 
O 


i; 

<j 

10 




3 




15 
20 


mV 
m V 


Average Offset Voltage Drift 


FULL 




20 






20 






/A/ /or 


Bias Current 


+250C 
FULL 




5 


20 
25 




5 




20 
25 


pA 

juA 


Offset Current 


+250C 
FULL 




1 


6 
8 




1 




6 
8 


juA 
AiA 


Input Resistance 


+250C 




10 






10 






Kohms 


Input Capacitance 


+250C 




1.0 






1.0 






pF 


Common Mode Range 


FULL 


±10 






±10 








V 


Input Voltage Noise (f = 1kHz, Rg = Ofi) 


+250C 




15 






15 






nV/yRT 


TRANSFER CHARACTERISTICS 




















Large Signal Voltage Gain (Note 3) 


+250C 
FULL 


15K 
5K 


30K 




lOK 
5K 


30K 






y/y 
v/v 


Common-Mode Rejection Ratio (Note 4) 


FULL 


60 






60 








dB 


uam-dandwidth-rroduct (Notes o a b) 






cnn 
bUU 






cnn 
oUU 






MHz 


OUTPUT CHARACTERISTICS 




















Output Voltage Swing (Note 3) 


FULL 


±10 






±10 








V 


Output Current (Note 3) 


+250C 


10 






10 








mA 


Output Resistance 


+250C 




30 






30 






Ohms 


Full Power Bandwidth (Note 3 & 7) 


+250C 


8.7 


9.5 




8.7 


9.5 






MHz 


TRANSIENT RESPONSE (Note 8) 




















Rise Time 


+250C 




7 






7 






ns 


Overshoot 


+250C 




15 






8 






% 


Slew Rate 


+250C 


550 


600 




550 


600 






y/fis 


Settling Time: 

10V Step to 0.1% 


+250C 




350 






350 






ns 


POWER REQUIREMENTS 




















Supply Current 


FULL 




20 


25 




20 




25 


mA 


Power Supply Rejection Ratio (Note 9) 


FULL 


60 






60 








dB 
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^ HIARRIS 


HA-2540 




Wideband, Fast Settling 


Preliminary 


per a tional A mplifiers 



FEATURES 



GENERAL DESCRIPTION 



• 


VERY HIGH SLEW RATE 


400V//US 


• 


FAST SETTLING TIME 


250ns 


• 


WIDE GAIN-BANDWIDTH 


400MHz 


• 


POWER BANDWIDTH 


6MHz 


• 


LOW OFFSET VOLTAGE 


5mV 


• 


INPUT VOLTAGE NOISE 


15nV/yHz 


• 


OUTPUT VOLTAGE SWING 


±10V 


• 


MONOLITHIC BIPOLAR CONSTRUCTION 





APPLICATIONS 



• PULSE AND VIDEO AMPLIFIERS 

• WIDEBAND AMPLIFIERS 

• HIGH SPEED SAMPLE-HOLD CIRCUITS 

• FAST, PRECISE D/A CONVERTERS 



The Harris HA-2540 is a wideband, very high slew rate, mono- 
lithic operational amplifier featuring superior speed and band- 
width characteristics. Bipolar construction coupled with dielectric 
isolation allows this truly differential device to deliver out- 
standing performance. Additionally, the HA-2540 has a drive 
capability of ±10V into a IK ohm load. Other desirable 
characteristics include low input voltage noise, low offset voltage, 
and fast settling time. 

A 400V/ iJi slew rate ensures high performance in video and 
pulse amplification circuits, while the 400MHz gain-bandwidth- 
product is ideally suited for wideband signal amplification. A 
settling time of 250ns also makes the HA-2540 an excellent 
selection for high speed Data Acquisition Systems. 

The HA-2540-2 is specified over the -550C to +1250C range 
while the HA-2540-5 is specified from O^C to +750C. 



PINOUT 



SCHEMATIC 



Section 1 1 for Packaging 



TOP VIEW 



L 








[I 






1 


E 








rN-[r 






Ti]v+ 


IN+[T 






To] OUTPUT 








I] 


F 
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SPECIFICATIONS 



S3 



ABSOLUTE MAXIMUM RATINGS (Note 1) 

Voltage between V+ and V- Terminals 
Differential Input Voltage 
Output Current 

Internal Power Dissipation (Note 2) 
Operating Temperature Range: (HA-2540-2) 

(HA-2540-5) 

Storage Temperature Range 



35V 
6V 

50mA (Peak) 
870mW (Cerdip) 
-55OC<Ta<+1250C 
0OC<Ta<+75OC 
-65oC<Ta<+150oC 



ELECTRICAL CHARACTERISTICS VsupPLY =^15 Volts; Rl= IK ohms, unless otherwise specified. 





HA-2540-2 
-5500 to +1250C 


HA-2540-5 
QOC to +750C 




PARAMETER 


TEMP 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


INPUT CHARACTERISTICS 


















Offset Voltage 


+250C 
FULL 




3 


5 

10 




3 


15 
20 


mV 
mV 


Average Offset Voltage Drift 


FULL 




20 






20 




/iV/OQ 


Bias Current 


+250C 
FULL 




5 


20 
25 




5 


20 
25 


/iA 

ma 


Offset Current 


+250C 
p 1 1 1 1 

r U L L 




1 


6 







1 


6 

Q 
O 


ma 
ma 


Input Resistance 






in 

1 U 






1 n 

1 U 




Kohms 


Input Capacitance 






1 n 






1 n 




pF 


Common Mode Range 


PI 1 1 1 


JL 1 U 






+ in 






V 


Input Noise Voltage (f = 1kHz, Rg = Of2) 


+250C 




15 






15 




nV/yRT 


TRANSFER CHARACTERISTICS 


















Large Signal Voltage Gain (Note 3) 


+250C 
PI 1 1 1 


15K 

UN 


30K 




10K 


30K 




V/V 

v/v 


Common-Mode Rejection Ratio (Note 4) 


FULL 


60 






60 






dB 


Gain-Bandwidth-Product (Notes 5 & 6) 


+250C 




400 






400 




MHz 


OUTPUT CHARACTERISTICS 


















Output Voltage Swing (Note 3) 


FULL 


±10 






±10 






V 


Output Current (Note 3) 


+250C 


10 






10 






mA 


Output Resistance 


+250C 




30 






30 




Ohms 


Full Power Bandwidth (Note 3 & 7) 


+250C 


5.5 


6 




5.5 


6 




MHz 


TRANSIENT RESPONSE (Note 8) 


















Rise Time 


+250C 




14 






14 




ns 


Overshoot 


+250C 




5 






5 




% 


Slew Rate 


+250C 


350 


400 




350 


400 




V/)us 


Settling Time: 

1GV Step to 0.1% 


+250C 




250 






250 




ns 


POWER REQUIREMENTS 


















Supply Current 


FULL 




20 


25 




20 


25 


mA 


Power Supply Rejection Ratio (Note 9) 


FULL 


60 






60 






dB 



® IC MASTER 1983 



3225 




HA-2600/2602/2605 

WideBand, High Impedance 
Operational Amplifiers 



FEATURES 



DESCRIPTION 



• WIDE BANDWIDTH 12MHz 

• HIGH INPUT IMPEDANCE BOOMl^ 

• LOW INPUT BIAS CURRENT InA 

• LQWINPUTGFFSETCURRENT InA 

• LOW INPUT OFFSET VOLTAGE 0.5mV 

• HIGH GAIN 150K V/V 

• HIGH SLEW RATE 7V/jus 

• OUTPUTSHORT CIRCUITPROTECTION 



APPLICATIONS 



• VIDEO AMPLIFIER 

• PULSE AMPLIFIER 

• AUDIO AMPLIFIERS AND FILTERS 

• HIGH-Q ACTIVE FILTERS 

• HIGH-SPEED COMPARATORS 

• LOW DISTORTION OSCILLATORS 



HA-2600/2602/2605 are internally compensated bipolar opera- 
tional anriplifiers that feature very high input impedance (500 
MQ, HA-2600) coupled with wideband AC performance. The 
high resistance of the input stage is complemented by low offset 
voltage (0.5mV, HA-2600) and low bias and offset current 
(InA, HA-2600) to facilitate accurate signal processing. Input 
offset can be reduced further by means of an external nulling 
potentiometer. 12MHz unity gain-bandwidth product, 7V//i s 
slew rate and 150,000V/V open-loop gain enables HA-2600/ 
2602/2605 to perform high-gain amplification of fast, wideband 
signals. These dynamic characterisitics, coupled with fast 
settling times, make these amplifiers ideally suited to pulse 
amplification designs as well as high frequency (e.g. video) 
applications. The frequency response of the amplifier can be 
tailored to exact design requirements by means of an external 
bandwidth control capacitor. 

In addition to its application in pulse and video amplifier de- 
signs, HA-2600/2602/2605 is particularly suited to other high 
performance designs such as high-gain low distortion audio 
amplifiers, high-Q and wideband active filters and high-speed 
comparators. 

HA-2600 and HA-2602 are guaranteed over -550C to +1250C. 
HA-2605 is specified from O^C to +750C. All devices are 
available in TO-99 cans, and HA-2600/2602 are available in 
10 lead flat packages. 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS 



Voltage Between \/+ and V~ Terminals 
Differential Input Voltage 
Peak Output Current 
Internal Power Dissipation 
Operating Temperature Range - HA-2600/HA-2602 

HA-2605 

Storage Temperature Range 



45.0V 
±12.0V 

Full Short Circuit Protection 
300mW 

-55°C <Ta< + 125°C 
0°<Ta<+75OC 
-65OC<Ta< + 150OC 



ELECTRICAL CHARACTERISTICS 



V+ = +15VDC. V-=-15VDC 







HA- 2600 


HA-2602 


HA-2605 










-550c to+125°C 


-55''Cto+1250C 


QOC to+75°C 








LIMITS 


LIMITS 


LIMITS 




r An MIVI 1 1 t n 


TP MP 
1 C Ivl r . 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


INPUT CHARACTERISTICS 
























Offset Voltage 


+25°C 
Full 




0.5 
2 


4 
6 




3 


5 
7 




3 


5 
7 


mV 
mV 


Offset Voltage Average Drift 


Full 




5 


















Bias Current 


+25°C 
Full 




1 

10 


10 

30 




15 


25 
60 




5 


25 
40 


nA 
nA 


Offset Current 


+25°C 
Full 




\ 
5 


10 

30 




5 


25 
60 




5 


25 
40 


nA 
nA 


Input Resistance (Note 10) 


+25°C 


100 


500 




40 


300 




40 


300 




Mi? 


Common Mode Range 


Full 


±11.0 






±11.0 






±11.0 






V 


TRAN<;FFR PHARAPTFRI'sTir's 
I nrMMOrcin LinMnr\u 1 unio i luo 
























Large Signal Voltage Gain (Notes 1, 4) 


+25OC 
Full 


100K 
70K 


150K 




80K 
60K 


150K 




80K 
70K 


150K 




V/V 

v/v 


Common Mode Rejection Ratio 
(Note 2) , 


Full 


80 


100 




74 


100 




74 


100 




dB 


Unity Gain Bandwidth (Note 3) 


+25OC 




12 






12 






12 




MHz 


OUTPUT CHARACTERISTICS 
























Output Voltage Swing (Note 1) 


Full 


±10.0 


±12.0 




±10.0 


±12.0 




±10.0 


±12.0 




V 


Output Current (Note 4) 


+25°C 


±15 


±22 




±10 


±18 




±10 


±18 




mA 


Full Power Bandwidth (Note 4 &11) 


+25°C 


50 


75 




50 


75 




50 


75 




kHz 


TRANSIENT RESPONSE 
























Rise Time (Notes 1, 5, 6 & 8) 


+25°C 




30 


60 




30 


60 




30 


60 


ns 


Overshoot (Notes 1, 5, 7 & 8) 


+25°C 




25 


40 




25 


40 




25 


40 


% 


Slew Rate (Notes 1,5, 8 & 12) 


+25°C 


±4 


±7 




±4 


±7 




±4 


±7 






Settling Time (Notes 1,5, 8 & 12) 


+25OC 




1.5 






1.5 






1.5 




US 


POWER SUPPLY CHARACTERISTICS 
























Supply Current 


+25OC 




3.0 


3.7 




3.0 


4.0 




3.0 


4.0 


mA 


PowerSupply Rejection Ratio (Note 9) 


Full 


80 


90 




74 


90 




74 


90 




dB 



TEST CONDITIONS 



NOTES: 1. Rl 
2. V, 



2K 



t 10V 



3. VQ<90mV 

4. V,-. = i 10V 



5. C, 



lOOpF 
■■ t 200mV 



7. V, 



:200mV 



8. See Transient response test circuits 
and waveforms 

9. AVS = ±5V 



10. This parameter value guaranteed 
by design calculations. 

11. Full power bandwidth guaranteed 
by slew rate measurement. 
FPBW = S.R./21T Vpeak. 

12. VouT = i5V 
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HA-2620/2622/2625 

Very Wide Band, 
Uncompensated Operational Amplifiers 



FEATURES 



DESCRIPTION 



• 


GAIN BANDWIDTH PRODUCKAv = 5) 


100MHz 


• 


HIGH INPUT IMPEDANCE 


500Mn 


• 


LOW INPUT BIASCURRENT 


InA 


• 


LOW INPUT OFFSET CURRENT 


InA 


• 


LOW INPUT OFFSET VOLTAGE 


0.5mV 


• 


HIGH GAIN 


150K V/V 


• 


HIGH SLEW RATE 


35V//Lts 


• 


OUTPUT SHORT CIRCUITPROTECTION 




APPLICATIONS 


• 


VIDEO AND R.F. AMPLIFIERS 




• 


PULSE AMPLIFIER 




• 


AUDIO AMPLIFIERS AND FILTERS 




• 


HIGH-Q ACTIVE FILTERS 




• 


HIGH-SPEED COMPARATORS 




• 


LOW DISTORTION OSCILLATORS 





PINOUT 



COMPENSATION 



Section 11 for Packaging 



BALANCE n 



IN* ( 3 
Case Connected to V 




TOP VIEWS 



INVERTING INPUT 4 
NON-INVERTING . 

INPUT ^ 



HA-2620/2622/2625 are bipolar operational amplifiers that 
feature very high input impedance (500Mn, HA-2620) coupled 
with wideband AC performance. The high resistance of the 
input stage is complemented by low offset voltage (0.5mV, 
HA-2620) and low bias and offset current (InA, HA-2620) to 
facilitate accurate signal processing. Input offset can be reduced 
further by means of an external nulling potentiometer. 100MHz 
gain-bandwidth product (HA-2620/2622/2625 are stable for 
closed loop gains greater than 5), 35V/ ii s slew rate and 
150,000V/V open-loop gain enables HA-2620/2622/2625 to 
perform high-gain amplification of very fast, wideband signals. 
These dynamic characterisitcs, coupled with fast settling times, 
make these amplifiers ideally suited to pulse amplification 
designs as well as high frequency (e.g. video) applications. The 
frequency response of the amplifier can be tailored to exact 
design requirements by means of an external bandwidth control 
capacitor. 

In addition to its application in pulse and video amplifier de- 
signs HA-2620/2622/2625 is particularly suited to other high 
performance designs such as high-gain low distortion audio 
amplifiers, high-Q and wideband active filters and high-speed 
comparators. 

HA-2620 and HA-2622 are guaranteed over -550C to +1250C. 
HA-2625 is specified from O^C to +750C. All devices are 
available in TO-99 cans, and 14 lead D.I. P. packages. 



SCHEMATIC 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS 



Voltage Between V"*" and V" Terminals 45.0V 

Differential Input Voltage ±12. OV 

Peak Output Current Full Short Circuit Protection 

Internal Power Dissipation 300mW 

Storage Temperature Range -65°C< Ta<+150°C 



ELECTRICAL CHARACTERISTICS 

V+-+15VDC, V---15VDC 



HA-2620 HA-2622 HA-2625 

-55OC to+1250C -55°C to+125°C 0OCto+75OC 



PARAMETER 


TEMPERATURE 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


INPUT CHARACTERISTICS 
Offset Voltage (Note 1) 


+25°C 
Full 




0.5 


4 
g 




3 


5 
7 




3 


5 
7 


mV 
mV 


Bias Current 


+ 25°C 
Full 




1 

1 n 
11) 


15 

03 




5 


25 

cn 
bU 




5 


25 

/in 


nA 
nM 


Offset Current 


Full 




1 
1 

5 


1 U 

35 




u 


60 




c; 
u 


40 


nA 


Input Resistance (Note 11) 


+25°C 


65 


500 




40 


300 




40 


300 




Mfi 


Common Mode Range 


Full 


±11.0 






±11.0 






±11.0 






V 


TRANSFER CHARACTERISTICS 

LdTQB SiyDBl VoltBQG Gdid 
(Notes 2 & 3) 


+25°C 
Full 


lOOK 
70K 


150K 




80K 
60K 


150K 




80K 
70K 


150K 




V/V 

v/v 


Common Mode Rejection Ratio 
(Note 4) 


Full 


80 


100 




74 


100 




74 


100 




dB 


Gain Bandwidth Product 

\ l\J U Ici L, J, OlD/ 


+25OC 




100 






100 






100 




MHz 


OUTPUT CHARACTERISTICS 
Output Voltage Swing (Note 2) 


Full 


±10.0 


±12.0 




±10.0 


±12.0 




±10.0 


±12.0 




V 


Output Current (Note 3) 


+25OC 


±15 


±22 




±10 


±18 




±10 


±18 




mA 


Full Power Bandwidth 
(Notes2,3, 7&12) 


+25OC 


400 


600 




320 


600 




320 


600 




kHz 


TRANSIENT RESPONSE 
Rise Time (Notes 2, 7 & 8) 


+25OC 




17 


45 




17 


45 




17 


45 


ns 


Slew Rate (Notes 2, 7,8 & 10) 


+25OC 


±25 


±35 




+ 20 


±35 




±20 


±35 




V/ys 


POWER SUPPLY 
CHARACTERISTICS 
Supply Current 


+25OC 




3.0 


3.7 




3.0 


4.0 




3.0 


4.0 


mA 


Power Supply Rejection Ratio 
(Note 9) 


Full 


80 


90 




74 


90 




74 


go 




dB 



NOTES: 1. Offset may be externally adjusted to zero. 

2. Rl = 2KQ., Cl = 50pF 

3. Vq = ±10.0V 

4. VcM = ±10V 

5. Vq <90mV 

6. 40dB Gain 

7. See transient response test circuits and 
waveforms 



8. Av = 5 (The HA-2620 family is not stable 
at unity gain without external compensation. 

9. AVsup = ±5V 

10. VouT = -5V. 

11. This parameter value based upon 
design calculations. 

12. Full power bandwidth guaranteed 
based upon slew rate measurement 
FPBW = S.R./2TTVpeal<. 
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HA-2630/2635 

High Performance Current Booster 



FEATURES 



DESCRIPTION 



OUTPUT CURRENT 


+400mA 


SLEW RATE 


BOOV/jUs 


BANDWIDTH 


8MHz 


FULL POWER BANDWIDTH 


8MHz 


INPUT RESISTANCE 


2.0 X io6n 


OUTPUT RESISTANCE 


2.0 n 


POWER SUPPLY RANGE 


±5V to ±20V 


PACKAGE IS ELECTRICALLY ISOLATED 





APPLICATIONS 



• COAXIAL CABLE DRIVERS 

• AUDIO OUTPUT AMPLIFIERS 

• SERVO MOTOR DRIVERS 

• POWER SUPPLIES (BIPOLAR) 

• PRECISION DATA RECORDING 



HA-2630 and HA-2635 are monolithic, unity voltage gain 
current amplifiers delivering extremely high slew rate, wide 
bandwidth, and full power bandwidth even under heavy output 
loading conditions. This dielectrically isolated current booster 
also offers high input impedance and low output resistance. 
These devices are intended to be used in series with an opera- 
tional amplifier and inside the feedback loop whenever addi- 
tional output current is required. Output current levels are 
programmable by selecting two optional external resistors. 

These current amplifiers offer an exceptional 500V/ s slew 
rate and 8MHz bandwidth which allows them to be used with 
many high performance op amps in precision data recording 
and high speed coaxial cable driver designs. 2.0M ohm input 
resistance and 2 ohm output resistance coupled with i400mA 
output current make HA-2630 and HA-2635 ideal components 
in high fidelity audio output amplifier designs. 

HA-2630 and HA-2635 are available in an electrically isolated 
TO-8 type can for ease of mounting with or without a heat 
sink. HA-2630 is specified over the -550C to +1250C range. 
HA-2635 is specified from QOC to +750C. 



O 

■D 

C 

o 
o 

"e 

(D 
CO 

^(0 
*v_ 

CO 



PINOUT 



SCHEMATIC 



Section 1 1 for Packaging 



TOP VIEW 




* Optional Current 
Limiting Resistor 




3230 See Pages 3287-3291 for Package Information. © ic master 1983 



SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS 

Voltage Between \/+ and V- Terminals AOV 

Input Voltage Range ±V Supply 

Output Current (Note 2) ±700mA 

Internal Power Dissipation (Note 6) Free Air: 1W 

In Heat Sink: 4W 



Operating Temperature R'ange: 

-550c < Ta< +125°C 

o°c < Ta^ +75OC 

Storage Temperature Range: 

-650c < Ta < +150°C 



(HA-2630) 
(HA-2635) 



ELECTRICAL CHARACTERISTICS 

^Supply ^ ±15 Volts RL = 50 0hms 



R 1 = R2 = Ohms Unless otherwise specified. 







HA-2630 
-55°C to+1250C 


HA-2635 
0°C to +75OC 




PARAMETER 


TEMP. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


INPUT CHARACTERISTICS 


















Bias Current 


+25OC 
Full 




on 


1 r;n 
1 bU 

200 




oU 


lt)U 
200 


yA 

yA 


Input Resistance 


+25°C 




2.0 






2.0 




Mii 


Input Capacitance 


+25OC 




5.0 






5.0 




pF 


TRANSFER CHARACTERISTICS 


















Voltage Gain (Note 1) 


Full 


.85 


.95 




.85 


.95 




\//\J 


Offset Voltage (Vqut - V||\|) 


+25°C 
Full 




70 


+200 
±300 




70 


±200 
±300 


mV 
mV 


Bandwidth (-3dB) 


+25OC 




8.0 






8.0 




MHz 


OUTPUT CHARACTERISTICS 


















Output Voltage Swing 


Full 


±10 


+12 




±10 


+12 




V 


Output Current (Note 1) 


Full 


+ 300 


+ 400 




+ 300 


+ 400 




mA 


Output Resistance 


+25OC 




2.0 






2.0 






Full Power Bandwidth (Note 1) 


+25OC 




8.0 






8.0 




MHz 


TRANSIENT RESPONSE 


















Rise Time (Note 3) 


+25OC 




30 






30 




ns 


Slew Rate (Note 4) 


+25OC 


200 


500 




200 


500 




V/ys 


POWER SUPPLY CHARACTERISTICS 


















Supply Current 


Full 




15 


20 




15 


23 


mA 


Supply Voltage Range 


Full 


±5 




±20 


±5 




±20 


V 


Power Supply Rejection Ratio (Note 5) 


Full 




66 






66 




dB 



NOTES: 1 . Vq = ±1 OV 

2. Heat sink is required for continuous short circuit 
protection, regardless of current limit setting. 

3. Vq = 0.4V p-p. 

4. Vq = 10V p-p. 



5. AVsuPPLY = +5V. 

6. Without heat sink, derate by 14mW/°C ambient 
temperature above 100°C ambient, with heat 
sink, derate by 67mW/°C case temperature above 
1 1 5°C case. 
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HA-2640/2645 

High Voltage 
Operational Amplifier 



FEATURES 



DESCRIPTION 



• OUTPUT VOLTAGE SWING 

• SUPPLY VOLTAGE 

• OFFSET CURRENT 

• BANDWIDTH 

• SLEW RATE 



±35V 
±10V TO±40V 
5nA 
4MHz 
5V/A/S 



• COMMON MODE INPUT VOLTAGE SWING 

• OUTPUT OVERLOAD PROTECTION 



±35V 



APPLICATIONS 



• INDUSTRIAL CONTROL SYSTEMS 

• POWER SUPPLIES 

• HIGH VOLTAGE REGULATORS 

• RESOLVER EXCITATION 

• SIGNAL CONDITIONING 



HA-2640 and HA-2645 are monolithic operational amplifiers 
which are designed to deliver unprecedented dynamic specifica- 
tions for a high voltage internally compensated device. These 
dielectrically isolated devices offer very low values for offset 
voltage and offset current coupled with large output voltage 
swing and common mode input voltage. 

For maximum reliability, these amplifiers offer unconditional 
output overload protection through current limiting and a chip 
temperature sensing circuit. This sensing device turns the 
amplifier "off", when the chip reaches a certain temperature 
level. 

These amplifers deliver ±35V common mode input voltage 
swing, ±35V output voltage swing, and up to ±40V supply range 
for use in such designs as regulators, power supplies, and indus- 
trial control systems. 4MHz gain bandwidth and 5V//Ltsslew 
rate make these devices excellent components for high perfor- 
mance signal conditioning applications. Outstanding input and 
output voltage swings coupled with a low 5nA offset current 
make these amplifiers excellent components for resolver excit- 
ation designs. 

HA-2640 and HA-2645 are available in metal can (TO-99) 
packages and can be used as high performance pin-to-pin 
replacements for many general purpose op amps. HA-2640 is 
specified from -550C to +1250C and HA-2645 is specified over 
the OOC to +750C range. 



PINOUT 



SCHEMATIC 



COMPENSATION Section 11 for Packaging 



BALANCE 



TOP VIEWS 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals lOOV 
input Voltage Range ±37V 
Output Current/Full Short Circuit Protection 
Internal Power Dissipation 680mW' 

♦Derate by 4.6mW/°C above +25°C 



Operating Temperature Range 

-55°C <Ta <+1250C (HA-2640) 
0°C<Ta<+75OC (HA-2645) 

Storage Temperature Range 
-650C< Ta<+150OC 



ELECTRICAL CHARACTERISTICS 

Vsupply ^ ±40V, Rl = 5K, Unless Otherwise Specified. 







HA-2640 
-55°C to+1250C 


HA-2645 
0°C to-t-750C 




PARAMETER 


TEMP. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


INPUT CHARACTERISTICS 
Offset Voltage 


Full 




2 


4 

□ 




2 


6 

7 
/ 


mV 
mV 


Offset Voltage Average Drift 


Full 




1 R 






1 J 




yv/oc 


Bias Current 


+25OC 
Full 




10 


25 
50 




12 


30 
50 


nA 
nA 


Offset Current 


+25°C 

Cult 

ruli 




5 


12 

35 




15 


30 
50 


nA 

n A 


input Resistance (Note 10) 


1 c p 


50 


250 




40 


200 




IVI u 


Common Mode Range 


run 


±35 






±35 






V 


TRANSFER CHARACTERISTICS 
Large Signal Voltage Gain (Note 8) 


Full 


100K 
75K 


200K 




100K 
75K 


200K 




v/v 

V/V 


Common Mode Rejection Ratio (Note 1) 


Full 


80 


100 




74 


100 




dB 


Unity Gain Bandwidth (Note 2) 


+25°C 




4 






4 




MHz 


OUTPUT CHARACTERISTICS 


















Output Voltage Swing 


Full 


±35 






±35 






V 


Output Current (Note 9) 


+25OC 


±12 


±15 




±10 


±12 




mA 


Output Resistance 


+25°C 




500 






500 






Full Power Bandwidth (Notes3&11) 


+25°C 




23 






23 




kHz 


TRANSIENT RESPONSE. (Note?) 


















Rise Time (Notes 4, 6) 


+25OC 




60 


100 




60 


100 


ns 


. Overshoot (Notes 4, 6) 


+25OC 




15 


30 




15 


40 


% 


Slew Rate (Note 6) 


+25°C 


+3 


+5 




+2.5 


+5 




V/Ms 


POWER SUPPLY CHARACTERISTICS 


















Supply Current 


+25°C 




3.2 


3.8 




3.2 


4.5 


mA 


Supply Voltage Range 


Full 


±10 




±40 


±10 




±40 


V 


Power Supply Rejection Ratio (Note 5) 


Full 


80 


90 




74 


90 




dB 



NOTES: 1 . " - 20V 

2. Vq = 90mV 

3. Vq = i35V 

4. Vq = +200mV 



1 OV to +40V 



6. A 

7. C, 



V 



- 50pF 

8. Vq = ±30V 

9. R, = 1 K 



10. This parameter based upon 
design calculations. 

11. Full power bandwidth 
guaranteed based upon 
slew rate measurement. 
FPBW = S.R./2TTVpeak. 
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HA-2650/2655 

Dual High Performance 
Operational Amplifier 



FEATURES 



DESCRIPTION 



• SLEW RATE BV/jus 

• BANDWIDTH 8MHz 

• BIAS CURRENT 35nA 

• AV. OFFSET VOLTAGE DRIFT 8/LiV/oC 

• POWER CONSUMPTION 75mW 

• SUPPLY VOLTAGE RANGE +2V TO +20V 



APPLICATIONS 



• VIDEO AMPLIFIERS 

• HIGH IMPEDANCE, WIDEBAND BUFFERS 

• INTEGRATORS 

• AUDIO AMPLIFIERS 

• ACTIVE FILTERS 



HA-2650/2655 contains two Internally compensated opera- 
tional amplifiers offering high slew rate and high frequency 
performance combined with exceptional DC characteristics. 
5V//i sec slew rate and 8MHz bandwidth make thfise amplifiers 
suitable for processing fast, wideband signals extending into the 
video frequency spectrum. Signal processing accuracy is en- 
hanced by front-end performance that includes 1.5mV offset 
voltage, 8/u V/OC offset voltage drift and low offset and bias 
current (InA and 35nA respectively). Offset voltage can be 
trimmed to zero on the devices offered in dual-in-line packages. 
Signal conditioning is further enhanced by 500Mfl input imp- 
edance. 

Applications for HA-2650/2655 include video circuit designs 
such as high impedance buffers, integrators, tone generators 
and filters. These amplifiers are also ideal components for 
active filtering of audio and voice signals. 

HA-2650/2655 are offered in 14 pin D.I. P. and metal TO-99 
packages and are also available in dice form. HA-2650 is spec- 
ified from -550c to +1250C. HA-2655. operates from QOC 
to+750C. 



PINOUT 



SCHEMATIC 



TOP VIEW 



Section 11 for Packaging 




NOTE: Case Connected lo V- 

TOP VIEW 




■ BIASNETWOAK ^ 



- ONE-HAIF HA-»M'H*-I6» - 




^ ^046 




NOTE: Bottom of package is connected to V-. 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS 

= +25°C Unless Otherwise Stated 

Voltage Between \l+ and V- Terminals 40.0\/ 

D ifferential I nput Voltage +30.0V 

Input Voltage (IMote 1) +15.0V 

Output Short Circuit Duration Indefinite 



Power Dissipation (Note 2) 



TO-99 
,T0-116 



300 mW 
300 mW 



Operating Temperature Range: 

HA-2650 -550c <Ta < +1250C 

HA-2655 0°C <Ta < +75°C 

Storage Temperature Range -65'^C f^Ty^ <+150°C 



ELECTRICAL CHARACTERISTICS 






HA-2650 




HA-2655 






V+= 15V V-= -15V 




-55 


°C to+125°C 


0° 


C to +75° 


C 




PARAMETER 


TEMP. 


MIN. 


TYP 
1 T r. 


MAY 
IvIM A. 


MIN. 


TYP. 


MAX. 


UNITS 


INPUT CHARACTERISTICS 


















Offset Voltage 


+25OC 




1.5 









2 


5 


mV 




Full 






5 






7 


mV 


Av. Offset Voltage Drift 


Full 




Q 







8 






Bias Current 


+25OC 




35 


100 




50 


200 


nA 




Full 












300 


nA 


Offset Current 


+25OC 




1 


ou 




2 


60 


nA 




Full 






60 






100 


nA 


Common Mode Range 


Full 


±13 






±13 






V 


Differential Input Resistance (Note 9) 


+25OC 


5 






5 


20 




N\n 


Common Mode Input Resistance 


+25°C 




500 






500 




M£7 


Input Capacitance 


+25°C 




5 






5 




pF 


TRANSFER CHARACTERISTICS 


















Large Signal Voltage Gain (Note 3ab) 


+25OC 


20 K 


40K 




15K 


40 K 




V/V 




Full 


15K 






10K 






V/V 


Common Mode Rejection Ratio (Note 4) 


+25°C 


80 


100 




/4 


100 




dB 




Full 


80 






74 






dB 


OUTPUT CHARACTERISTICS 


















*Output Voltage Swing (Note 3c) 


+25°C 


±13 


±14 




±13 


±14 




V 




Full 


±13 






±13 






V 


Full Power Bandwidth (Notes 5 &10) 


+25°C 


30 


80 




30 


80 




KHz 


Output Current (Note 3a) 


+25OC 




±20 






+18 




mA 


Output Resistance 


+25'^C 




100 






100 






TRANSIENT RESPONSE (Note 6) 


















Rise Time (Note 7) 


+25OC 




40 


80 




40 


90 


ns 


Overshoot (Note 7) 


+25OC 




15 


30 




15 


40 


% 


Slew Rate 


+25°C 


±2 


±5 




±2 


±5 




V/ais 


POWER SUPPLY CHARACTERISTICS 


















Supply Current 


+25°C 




2.5 


4 




3 


5 


mA 


Power Supply Rejection Ratio (Note 8) 


+25°C 


80 


100 




74 


100 




dB 




Full 


80 






74 






dB 



NOTES: 1. For supply voltages less than 115V, 
the absolute maximum input voltage 
is equal to the supply voltage. 

2. Derate at 4.7mW/°C at ambient tem- 
peratures above +1 1 0°C. 

3. (a) Vq = ±10V (b) Rl = 2K 
(c)Rl=10K 



4. = ±5.0V 

5. Ay = 1, R|_ = 2K, Vq = 20Vpp 

6. See transient response/slew rate 
circuit. 

7. Vjn = 200mV 

8. A V = t5.0V 



9. This parameter value based upon 
design calculations. 

10. Full power bandwidth guaranteed 
based upon slew rate measurement 
FPBW = S.R./2TTVpeak. 
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HA-2720/25 

Wide Range Programmable 
Operational Amplifier 



FEATURES 



DESCRIPTION 



• WIDE PROGRAMMING RANGE 

SLEW RATE 0.06 TO 6V/jLis 

BANDWIDTH 5kHz TO 10MHz 

BIAS CURRENT 0.4 TO 50nA 

SUPPLY CURRENT IjuA TO 1.5mA 

• WIDE POWER SUPPLY RANGE ±1.2TO±18V 

• CONSTANT AC PERFORMANCE OVER SUPPLY 

RANGE 



APPLICATIONS 



• ACTIVE FILTERS 

• CURRENT CONTROLLED OSCILLATORS 

• VARIABLE ACTIVE FILTERS 

• MODULATORS 

• BATTERY-POWERED EQUIPMENT 



HA-2720/2725 programmable amplifiers are internally compen- 
sated monolithic devices offering a wide range of performance, 
that can be controlled by adjusting the circuits' "set" current 
('set)- By means of adjusting an external resistor or current 
source, power dissipation, slew rate, bandwidth, output current 
and input noise can be programmed to desired levels. This 
versatile adjustment capability enables HA-2720/2725 to pro- 
vide optimum design solutions by delivering the required level 
of performance with minimum possible power dissipation. 
HA-2720 and HA-2725 can, therefore, be utilized as the stand- 
ard amplifier for a variety of designs simply by adjusting their 
programming current. 

A major advantage of HA-2720/2725 is that operating charac- 
teristics remain virtually constant over a wide supply range 
(±1.2V to ±15V), allowing the amplifiers to offer maximum 
performance in almost any system including battery-operated 
equipment. A primary application for HA-2720/2725 is in 
active filters for a wide variety of signals that differ in frequency 
and amplitude. Also, by modulating the "set" current, HA- 
2720/2725 can be used for designs such as current controlled 
oscillators modulators, sample and hold circuits and variable 
active filters. 

HA-2720 is guaranteed over -550C to +1250C. HA-2725 is 
specified from O^C to +750C. Both parts are available in TO-99 
cans or dice form. 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 

Differential Input Voltage 

Input Voltage (Note 1) 

ISET (Current at IsEj) 

VsET (Voltage to Gnd. at IsEj) 



45.0V Power Dissipation (Note 2) 300mW 

+30. OV Operating Temperature Range: 

+ 15 OV HA-2720 -550C < Ta ^ +1250C 

500/7A "^-2^2^ 0°C<Ta<+75°C 

V+ - 2 OV < VsET < V+ Storage Temperature Range -65°C < Ta ^ +150°C 



ELECTRICAL CHARACTERISTICS 

V+-+3.0V, V- = -3.0V 







HA-2720 
-55OC to+1250C 


HA-2725 
0°C to +75OC 








ISET= 


ISET- 


ISET= 1-5/iA 


ISET= 15/iA 




PARAMETER 


TEMP. 


Ml N 
ivi 1 w . 


TYP 

1 T r. 


MAX 

IVI rt A . 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


INPUT CHARACTERISTICS 






























Offset Voltage 


25OC 
Full 




2.0 


3.0 
5.0 




2.0 


3.0 
5.0 




2.0 


5.0 
7.0 




2.0 


5.0 
7.0 


mV 
mV 


Offset Current 


25°C 
Full 




0.5 


3.0 
7.5 




1.0 


10 
20 




U.b 


b.U 
7.5 




1 n 
1 .U 


1 n 
1 U 

20 


nA 
nA 


Bias Current 


25°C 
run 




2.0 


5.0 
10 




8.0 


20 
40 




2.0 


10 
10 




8.0 


30 
40 


nA 
nA 


Input Resistance (Note 10) 


25°C 




50 






5 






50 






5 




Mi^ 


Input Capacitance 


25°C 




3.0 






3.0 






3.0 






3.0 




pF 


TRANSFER CHARACTERISTICS 






























Large Signal Voltage Gain (Note 9) 


ocOp 
ZD L 

Full 


15K 
10K 


40K 




15K 
10K 


40K 




15K 
10K 


40K 




15K 
10K 


40K 




V / V 

V/V 


Common Mode Rejection Ratio (Note 4) 


Full 


80 






80 






74 






74 






dB 


OUTPUT CHARACTERISTICS 






























Output Voltage Swing (Note 3) 


25°C 
Full 


±2.0 
±2.0 


±2.2 




±2.0 
±1.9 


±2.2 




±2.0 
±2.0 


±2.2 




±2.0 
±2.0 


±2.2 




V 
V 


Output Current (Note 5) 


25°C 




±0.2 






±2.0 






±0.2 






±2.0 




mA 


Output Resistance 


250c 




2K 






500 






2K 






500 




Q 


Output Short-Circuit Current 


25°C 




2.8 






14 






2.8 






14 




mA 


TRANSIENT RESPONSE 






























Rise Time (Note 6) 


25OC 




2.5 






0.25 






2.5 






0.25 




/is 


Overshoot (Note 6) 


25°C 




5 






10 






5 






10 




% 


Slew Rate (Note 7) 


25OC 




0.07 






0.70 






0.07 






0.70 






POWER SUPPLY CHARACTERISTICS 






























Supply Current 


25°C 
Full 




15 


25 




170 


250 




15 


25 




170 


250 


^^ 

/7A 


Power Supply Rejection Ratio (Note 8) 


Full 


100 






100 






150 






150 






/iV/V 
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SPECIFICATIONS 



ELECTRICAL CHARACTERISTICS 

V+ = +15.0V, V- = -15.0V 







HA-2720 
-550c to +125OC 


HA-2725 
O^C to+75°C 








ISET- 1-5/iA 


ISET= 15/iA 


ISET= 1.5/iA 


ISET= 15/^A 




PARAMETER 


TEMP. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


INPUT CHARACTERISTICS 






























Offset Voltage 


250c 
Full 




2.0 


3.0 
5.0 




2.0 


3.0 
5.0 




2.0 


5.0 
7.0 




2.0 


5.0 
7.0 


mV 
mV 


flffcQt l^iirrDnt 


ocOp 
Co \j 

Full 




0.5 


3.0 
7.5 




1.0 


10 
20 




0.5 


5.0 
7.5 




r.o 


10 
20 


nA 

nA 


Bias Current 


25OC 
Full 




2.0 


5.0 
10 




8.0 


20 
40 




2.0 


10 
10 




8.0 


30 
40 


nA 
nA 


Input Resistance (Note 10) 


25°C 




50 






5 






50 






5 






Input Capacitance 


250c 




3.0 






3.0 






3.0 






3.0 






TRANSFER CHARACTERISTICS 






























Large Signal Voltage Gain (Notes 3& 9) 


25OC 
Full 


30K 


100K 




30K 
2GK 


120K 




25K 
20K 


100K 




25K 
20K 


120K 




\JN 
\JN 


Common Mode Rejection Ratio (Note 4) 


25OC 
Full 


80 


90 




80 


90 




74 


90 




74 


90 




dB 
dB 


OUTPUT CHARACTERISTICS 






























Output Voltage Swing (Note 3) 


25OC 
Full 


+ 12 
±10 


±13.5 




±12 
±1P 


±13.5 




±12 
±10 


±13.5 




±12 
±10 


±13.5 




V 
V 


Output Current (Note 5) 


25°C 




±0.5 






±5.0 






±0.5 






±5.0 




mA 


Output Resistance 


25°C 




2K 






500 






2K 






bOU 






Output Short-Circuit Current 


25OC 




3.7 






19 






3.7 






19 




mA 


TDAMCICMT DCCDDMCC 

InANoltNl ntorUIMot 






























Rise Time (Note 6) 


25OC 




2.0 






0.2 






2.0 






0.2 




/ys 


Overshoot (Note 6) 


250c 




5 






15 






5 






15 




% 


Slew Rate (Note 7) 


25OC 




0.1 






0.8 






0.1 






0.8 






POWER SUPPLY CHARACTERISTICS 






























Supply Current 


25°C 
Full 




20 


50 




210 


450 




20 


50 




210 


450 


^^ 


Power Supply Rejection Ratio(Note8) 


Full 


100 






100 






150 






150 






/yv/v 



NOTES: 1 . For supply voltages less than ±1 5.0V, the absolute maximum Input voltage is equal to supply voltage. 
2. Derate at 6.8mW/°C for operation ambient temperatures above 75°C. 



'SUPPLY 



= ±3.0V 



VSUPPLY = *15.0V 



3. 


T = +25°C and Full 


T = +25°C 








T = Full 


"l = - 


4. 




VcM= ±5.0V 




5. 


Vq = 12.0V 


Vq = 110.0V 




6. 




Ay = +1, V,|,g = 400mV, = 


5K, Cl = lOOpF 


7. 


Vq = ±2.0V 


Vq = 110.0V 




8. 


AV = ±1.5V 


Av = 15.0V 




9. 


Vq = ±1 .OV 


Vq = 110.0V 




10. 


This parameter based upon design calculations. 





ISET= ""5^^ 
R, = 5KS2 
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HA-2730/35 



Wide Range Dual Programmable 
Operational Amplifier 



FEATURES 



DESCRIPTION 



■ 



• WIDE PROGRAMMING RANGE 

SET CURRENT 0.1 TO 100/LiA 

SLEW RATE 0.06TO6V//Lts 

BANDWIDTH BkHzTO 10MHz 
BIAS CURRENT 0.4 TO 50nA 

SUPPLY CURRENT 1/l/A TO 1.5mA 

• WIDE POWER SUPPLY RANGE ±1.2TO±18V 

• CONSTANT AC PERFORMANCE OVER SUPPLY 

RANGE 



APPLICA TIONS 



• ACTIVE FILTERS 

• CURRENT CONTROLLED OSCILLATORS 

• VARIABLE ACTIVE FILTERS 

• MODULATORS 

• BATTERY-POWERED EQUIPMENT 



HA-2730/2735 Dual Programmable Amplifiers are internally 
compensated monolithic devices offering a wide range of perfor- 
mance, that can be controlled by adjusting the circuits' "set" 
current dSET)- By means of adjusting an external resistor or 
current source, power dissipation, slew rate, bandwidth, output 
current and input noise can be programmed to desired levels. 
Each amplifier on the chip can be adjusted independently. This 
versatile adjustment capability enables HA-2730/2735 to pro- 
vide optimum design solutions by delivering the required level 
of performance with minimum possible power dissipation. 
HA-2730/2735 can, therefore, be utilized as the standard 
amplifier for a variety of designs simply by adjusting their 
programming current. 

A major advantage of HA-2730/2735 is that operating charac- 
teristics remain virtually constant over a wide supply range 
(±1.2V to ±15V), allowing the amplifiers to offer maximum 
performance in almost any system including battery-operated 
equipement. A primary application for HA-2730/2735 is in 
active filters for a wide variety of signals that differ in frequency 
and amplitude. Also, by modulating the "set" current, HA- 
2730/2735 can be used for designs such as current controlled 
oscillators, modulators, sample and hold circuits and variable 
active filters. 

HA-2730 is guaranteed over -550C to +1250C. HA-2735 is 
specified from QOC to +750C. Both parts are available in 14 
lead D.I. P. package or dice form. 
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SPECIFICATIONS 



8S 



ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- Terminals 

D iff erential lnput Voltage 

Input Voltage (Note 1) 

ISET (Current at IsEj) 

VSET (Voltage to Gnd. at IsEj) 



45.0V 
±30.0V 
+ 15.0V 
500/^A 



Power Dissipation (Note 2) 500mW 

Operating Temperature Range: 

HA-2730 -550c < Ta <+125°C 
HA-2735 0°C < Ta < +750C 



V+ - 2 OV < VgEj < V+ Storage Temperature Range -65°C ^ Ta ^ +150°C 



ELECTRICAL CHARACTERISTICS (Each Side) 
V+ = +3.0V, V- = -3.0V 







HA-2730 
-55OC to+1250C 


HA-2735 
0°Cto +75OC 








ISET=1-5/iA 


ISET= 


ISET= 1.5/iA 


ISET= 15/iA 




PARAMETER 


TEMP. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


INPUT CHARACTERISTICS 






























Offset Voltage 


25°C 
Full 




2.0 


3.0 
5.0 




2.0 


3.0 
b.O 




2.0 


5.0 
7.0 




2.0 


5.0 
7.0 


mV 
mV 


Offset Current 


25°C 
Full 




0.5 


3.0 
7 R 




1.0 


10 




0.5 


5.0 
7 ^ 




1.0 


10 

9n 
m 


nA 
nA 


Bias Current 


25OC 
Full 






^ n 

U.U 

10 




o.u 


40 




9 n 


in 

1 u 
10 




o.u 


40 


nA 
nA 


Input Resistance (Note 10) 


250c 




50 






5 






50 






5 




Mi? 


Input Capacitance 


25OC 




3.0 






3.0 






3.0 






3.0 




pF 


TRANSFER CHARACTERISTICS 






























Large Signal Voltage Gain (Notes 3 & 9) 


25°C 
Full 


1 1\ 

lOK 






10K 






lOK 


nny 




10K 






\1N 
MN 


Common Mode Rejection Ratio (Note 4) 


Full 


80 






80 






74 






74 






dB 


OUTPUT CHARACTERISTICS 






























Output Voltage Swing (Note 3) 


25OC 
Full 


±2.0 
±2.0 


±2.2 




±2.0 
±1.9 


±2.2 




+2.0 
±2.0 


±2.2 




±2.0 
±2.0 


±2.2 




V 
V 


Output Current (Note 5) 


250c 




±0.2 






±2.0 






±0.2 






±2.0 




mA 


Output Resistance 


250c 




2K 






500 






2K 






500 






Output Short-Circuit Current 


250c 




2.8 






14 






2.8 






14 




mA 


TRANSIENT RESPONSE 






























Rise Time (Note 6) 


250c 




2.5 






0.25 






2.5 






0.25 




^% 


Overshoot (Note 6) 


25°C 




5 






10 






5 






10 




% 


Slew Rate (Note 7) 


25OC 




0.07 






0.70 






0.07 






0.70 




V//ys 


POWER SUPPLY CHARACTERISTICS 






























Supply Current (Each Amp) 


25OC 
Full 




15 


25 




170 


250 




15 


25 




170 


250 


^^ 


Power Supply Rejection Ratio(Note 8) 


Full 


100 






100 






150 






150 






/yv/v 
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SPECIFICATIONS 



ELECTRICAL CHARACTERISTICS 

V+ = +15.0V, V- = -15.0V 



(Each Side) 







HA-2730 
-55°Cto+1250C 


HA-2735 
O^Cto +75OC 








ISET= 


ISET= 15/iA 


ISET= 1.5/iA 


ISET=15/^A 




PARAMETER 


TEMP. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


INPUT CHARACTERISTICS 






























Offset Voltage 


25°C 
Full 




2.0 


3.0 




2.0 


3.0 
R n 

D.U 




2.0 


5.0 
1 n 




2.0 


5.0 
/.u 


mV 
mV 


Offset Current 


25°C 
Full 




0.5 


3.0 
7.5 




1.0 


10 
20 




0.5 


5.0 
7.5 




1.0 


10 
20 


nA 
nA 


Bias Current 


25°C 
Full 




2.0 


5.0 
10 




8.0 


20 
40 




2.0 


10 
10 




8.0 


30 
40 


nA 
nA 


IlipUl ntiblSldlltc Vl«Ulc 






50 






5 






50 






5 




M 

IVI 


Input Capacitance 


25OC 




3.0 






3.0 






3.0 






3.0 




pF 


TRANSFER CHARACTERISTICS 






























Large Signal Voltage Gain (Notes 3 & 9) 


25OC 

Full 


30K 
20K 


lOOK 




30K 
20K 


120K 




25K 
20K 


lOOK 




25K 
20K 


120K 




V/V 
V/V 


Common Mode Rejection Ratio (Note 4) 


250c 
Full 


80 


90 




80 


90 




74 


90 




74 


90 




dB 
dB 


OUTPUT CHARACTERISTICS 






























Output Voltage Swing (Note 3) 


25°C 
Full 


+ 12 
+ 10 


±13.5 




+ 12 
+ 10 


±13.5 




+ 12 
+10 


±13.5 




+ 12 
+ 10 


±13.5 




V 
V 


Output Current (Note 5) 


25°C 




±0.5 






±5.0 






±0.5 






±5.0 




mA 


Output Resistance 


250c 




2K 






500 






2K 






500 




Q 


Output Short-Circuit Current 


250c 




3.7 






19 






3.7 






19 




mA 


TRANSIENT RESPONSE 






























Rise Time (Note 6) 


250c 




2.0 






0.2 






2.0 






0.2 




/ys 


Overshoot (Note 6) 


25°C 




5 






15 






5 






15 




% 


Slew Rate (Note 7) 


25OC 




0.1 






0.8 






0.1 






0.8 






POWER SUPPLY CHARACTERISTICS 






























Supply Current (Each Amp) 


25OC 
Full 




20 


50 




210 


450 




20 


50 




210 


450 


/iA 

^^ 


Power Supply Rejection Ratio(Note8) 


Full 


100 






100 






150 






150 









NOTES: 1 . For supply voltages less than ±1 5.0V, the absolute maximum input voltage is equal to supply voltage. 
2. Derate at 4.7mW/°C at ambient temperai s above 68°C. 
^SUPPLY = *3.0V 



VSUPPLY = *''5.0V 



3. 


T = +25°C and Full 


T = 


+25°C 






T = 


Full 


4. 




VCM = 


±5.0 V 


5. 


Vq = ±2.0V 


^0 = 


±10.0V 


6. 






400mV, Rl = 5K, 


7. 


Vq = ±2.0V 




±10.0V 


8. 


Av = ±1.5V 


Av = 


±5.0V 


9. 


Vq = ±1.0V 


^0 = 


±10.0V 



R|_ = 75KS7 
R, = 75Kn 



5K^ 



R, 



CO 
X 



10. This parameter value based upon design calculations. 
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HA-2740 

Quad Programmable 
Operational Amplifier 



FEATURES 



DESCRIPTION 



• WIDE PROGRAMMING RANGE 

► SLEW RATE 

► BANDWIDTH 

► BIAS CURRENT 

► SUPPLY CURRENT 

• WIDE POWER SUPPLY RANGE 

• CONSTANTAC PERFORMANCE OVER 
SUPPLY RANGE 



0.8V/iUs 
IMHz 
8nA 
250a<A 



APPLICATIONS 



• ACTIVE FILTERS 

• CURRENT CONTROLLED OSCILLATORS 

• VARIABLE ACTIVE FILTERS 

• MODULATORS 

• BATTERY-POWERED EQUIPMENT 



The Harris HA-2740 programmable amplifier is an internally compensated 
monolithic device offering a wide range of performance, that can be con- 
trolled by adjusting the circuit "set" current (IsET)- By means of adjust- 
ing an external resistor or current source, power dissipation, slew rate, 
bandwidth, output current and input noise can be programmed to desired 
levels. This versatile adjustment capability enables the HA-2740 to provide 
optimum design solutions by delivering the required level of performance 
with minimum possible power dissipation. The HA-2740 can, therefore, 
be utilized as the standard amplifier for a variety of designs simply by 
adjusting programming current. 

A major advantage of the HA-2740 is that operating characteristics remain 
virtually constant over a wide supply range (±1.2V to ±18V), allowing 
the amplifier to offer maximum performance in almost any system includ- 
ing battery-operated equipment. A primary application for the HA-2740 
is in active filters for a wide variety of signals that differ in frequency 
and amplitude. Also, by modulating the "set" current, the HA-2740 
can be used for designs such as current controlled oscillators, modulators, 
sample and hold circuits and variable active filters. 

The HA-2740-2 is guaranteed over -550C to +1250C. The HA-2740-5 
is specified from 0°C to +750C. Both parts are available in a 16 pin 
dual-in-line package. 



PINOUT 



SCHEMATIC 



Section 11 for Packaging 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS (Note 1) 



Voltage Between V+ and V- Terminals 45.0\/ 
Differential Input Voltage ± 30.0V 

Input Voltage (Note 2) ' ± 15.0V 

ISET (Current at Iset) 500A/A 
VsET (Voltage to Gnd. at IsEj) V+ - 2.0< VsET< V+ 



Power Dissipation 

Operating Temperature Range: 
HA-2740-2 
HA-2740-5 

Storage Temperature Range 



300mW 

-550C < Ta < +1250C 
0OC<Ta<+75OC 

-650C <Ta<+150OC 



ELECTRICAL CHARACTERISTICS V+ = +15.0V, V-=-15.0V 











HA-2740-2 
550c to +1 250c 




HA-2740-5 
OOC to +750C 








ISET= 1-5pA 


ISET=15juA 


■'ISET=1-5mA 


ISET= 15a<A 




PARAMETER 


TEMP 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


INPUT CHARACTERISTICS 






























Offset Voltage 


250C 
Full 




2.0 


3.0 
5.0 




2.0 


3.0 
5.0 




2.0 


5.0 
7.0 




2.0 


5.0 
7.0 


mV 
mV 


Offset Current 


250C 
Full 




0.5 


3.0 
7.5 




1.0 


10 
20 




0.5 


5.0 
7.5 




1.0 


10 
30 


nA 
nA 


Bias Current 


250C 
Full 




2.0 


5.0 
10 




8.0 


20 
40 




2.0 


10 
10 




8.0 


30 
40 


nA 
nA 


Input Resistance (Note 3) 


250C 




50 






5 






50 






5 




Mn 


Input Capacitance 


250C 




3.0 






3.0 






3.0 






3.0 






TRANSFER CHARACTERISTICS 






























Large Signal Voltage Gain (Note 4) 


250C 
Full 


30K 
20K 


100K 




30K 
20K 


120K 




25K 
20K 


100K 




25K 
20K 


120K 




V/V 
V/V 


Common Mode Rejection Ratio (Note 5) 


250c 
Full 


80 


100 




80 


100 




74 


100 




74 


100 




dB 
dB 


nilTPIIT PHARAf'TFRI'sTirt; 
UU IrU I- unMnMUl cniol lUo 






























Output Voltage Swing (Note 6) 


250c 
Full 


±12 
±10 


±14 




+ 12 
±10 


+ 14 




+ 12 
+ 10 


+ 14 




+ 12 
±10 


+ 14 




V 
V 


Channel Separation (Note 7) 


250c 




110 






110 






110 






110 




dB 


Output Current (Note 8) 


250c 




±0.5 






±5.0 






±0.5 






±5.0 




mA 


Output Resistance 


250c 




2K 






500 






2K 






500 






Output Short Circuit Current 


250c 




3.6 






16 






3.6 






16 




mA 


TRANSIENT RESPONSE 






























Rise Time (Note 9) 


250c 




2.0 






0.2 






2.0 






0.2 




/JS 


Overshoot (Note 9) 


250c 




2 






10 






2 






10 




% 


Slew Rate (Note 10) 


250c 




0.1 






0.8 






0.1 






0.8 




V//JS 


POWER SUPPLY CHARACTERISTICS 






























Supply Current (each amp) 


250c 
Full 




25 


50 




250 


450 




25 


50 




250 


450 


Hk 


Power Supply Rejection Ratio (Note 11) 


Full 


100 








100 




150 






150 









NOTES: 



1. Absolute maximum ratings are limiting values, 
applied individually, beyond which the service- 
ability of the circuit may be impaired. Functional 
operability under any of these conditions is not 
necessarily implied. 

2. For supply voltages less than + 1 5V, the absolute 
maximum input voltage is equal to the supply 
voltage. 

3. This parameter based upon design calculations. 

4. Vo=±10V, Rl = 5K(9>IseT = 15/jA 

RL = 75K@IseT = 1-5mA 



5. 


VCM 


= ±5V 


6. 


Rl = 


5kr2 @ IsET = 15pA, Rl = 75K @ IsET = 


7. 


RS = 


IkSi, f = lOOHz. 


8. 


Vo = 


±10V 


9. 


AV = 


1, VIN = 2OO1 .V, RL = 5k, CL = lOOpF. 


10. 


Vo = 


±10V,Rl = 5K@Iset=15/jA, 




Rl = 


20K(5)|SET= 1-5aiA 


11. 


AV = 


1 5V. 
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HA-4156 

High Performance Quad 
Operational Amplifier 



FEATURES 



DESCRIPTION 



• 


SLEW RATE 


1.6 V/^S<TYP.) 


• 


BANDWIDTH 


3.5 MHzlTYP.) 


• 


INPUT VOLTAGE NOISE (f = IKHz) 


9NV/y,^(TYP. 


• 


INPUT OFFSET VOLTAGE 


0.5 mV (TYP.) 


• 


INPUT BIAS CURRENT 


60 nA (TYP.) 


• 


SUPPLY RANGE 


t2V tot 20V 


• 


NO CROSSOVER DISTORTION 




• 


STANDARD QUAD PIN-OUT 





The HA-4156 contains four general purpose operational 
amplifiers on a monolithic chip. The performance of each 
amplifier is equal to or better than the 741 type amplifier 
in all respects. Its superior bandwidth, slew rate and noise 
characteristics make it an excellent choice for active filter 
or audio amplifier applications. 

The HA-4156-5 is guaranteed over QOC to +750C. 



PI/VOUT 



SCHEMATIC 



PIN OUT Section 11 for Packaging 



Inputs 
1 

V + 



Inputs 
2 

Out 
2 



1x 



Out 
4 

Inputs 
4 



V- 



Inputs 
3 

Out 
3 



it- 



• . 12.8 



'RS 
?80 



OUT 



-0-v 



(%) HA-4156 
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See Pages 3287-3291 for Package Information. 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS 

Ta = +250C Unless Otherwise Stated 

Voltage Between \/+ and V- Terminals 

Differential Input Voltage 

Input Voltage (Note 1) 

Output Short Circuit Duration (Note 2) 



40.0V 
+30.0V 
± 15.0V 
Indefinite 



Power Dissipation (Note 3) 
Operating Temperature Range 

HA-4156-5 

Storage Temperature Range 



880mW~ 

0OC<Ta<+75OC 
■65OC<Ta<+150OC 



ELECTRICAL CHARACTERISTICS 







HA-4156-5 




V+= 15V, V- =-15V 




OOQ to+750C 




PARAMETER 


TEMP. 


MIN. 


TYP. 


MAX. 


UNITS 


INPUT CHARACTERISTICS 












Offset Voltage 


+250C 




1.0 


5.0 


mV 




Full 




5.0 


6.5 


mV 


Av. Offset Voltage Drift 


Full 




5 




/iV/^C 


Bias Current 


+25°C 




60 


300 


nA 




Full 






400 


nA 


Offset Current 


+25°C 




30 


50 


nA 




Full 






100 


nA 


Common Mode Range 


Full 


±12 






V 


Differential Input Resistance 


+25°L 




5 






Input Noise Voltage (f = iKHz) 


+25°C 




g 




nV/VHz 


(f = 20Hz to 20kH2) 


+250C 




1.4 


2.0 


/iVRMS 


TRANSFER CHARACTERISTICS 












Large Signal Voltage Gain (Note 4) 


+250C 


25K 


50 K 




V/V 




Full 


15K 






v/v 


• • 

Common Mode Rejection Ratio (Note 8) 


+250C 


80 






dB 




Full 


74 






dB 


Channel Separation (Note 5) 


+250C 




-108 




dB 


Small Signal Bandwidth 


+250C 


2.8 


3.5 




MHz 


OUTPUT CHARACTERISTICS 












Output Voltage Swing (Rl = 10K) 


Full 


±12 


±13.7 




V 


(Rl = 2K) 


Full 


±10 


±12.5 




V 


Full Power Bandwidth (Note 4) 


+250C 


20 


25 




KHz 


Output Current (Note 6) 


Full 


±5 


±15 




mA 


Output Resistance 


+250C 




300 




n 


TRANSIENT RESPONSE (Note 7) 












Rise Time 


+250C 




75 




ns 


Overshoot 


+250C 




25 




% 


Slew Rate 


+250C 


1.3 


±1.6 






POWER SUPPLY CHARACTERISTICS 












Supply Current (I"*" or H 


+250C 






7.0 


mA 


Power Supply Rejection Ratio (Note 8) 


Full 


80 






dB 



NOTES: 1. For supply voltages less than ± 1 5V, the absolute 
maximum input voltage Is equal to the supply 
voltage. 

2. One amplifier may be shorted to ground indefinitely. 

3. Derate 5.8mW/oc above = +25°C. 



VOUT = ^0, Rl = 2K 

Referred to input; f = lOKHz, Rs = 1 K 

VoUT = -10 

See pulse response characteristics 
Av = ±5.0V 
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HA-4600/02/05 

High Performance 
Quad Operational Amplifier 



FEATURES 



DESCRIPTION 



• 


LOW OFFSET VOLTAGE 


0.3mV 


• 


HIGH SLEW RATE 


+4V/^s 


• 


WIDE BANDWIDTH 


8MHz 


• 


LOW DRIFT 


2AiV/0C 


• 


FAST SETTLING (0.01%, 10V STEP) 


4.2/is 


• 


LOW POWER CONSUMPTION 


35mW/AMP 


• 


SUPPLY RANGE 


±5V TO ±20V 



APPLICATIONS 



HIGH Q.WIDE BAND FILTERS 

INSTRUMENTATION AMPLIFIERS 

AUDIO AMPLIFIERS 

DATA ACQUISITION SYSTEMS 

INTEGRATORS 

ABSOLUTE VALUE CIRCUITS 

TONE DETECTORS 



The HA-4600 series are high performance dielectrically isolated 
monolithic quad operational amplifiers with superior specifica- 
tions not previously available in a quad amplifier. These amp- 
lifiers offer excellent dynamic performance coupled with low 
values for offset voltage and drift, input noise voltage and 
power consumption. 

A wide range of applications can be achieved by using the 
features made available by" the HA-4600 series. With wide 
bandwidth (8MHz), low power (35mW/amp), and internal 
compensation, these devices are ideally suited for precision 
active filter designs. For audio applications these amplifiers 
offer low noise (8nV/yTiz) and excellent full power bandwidth 
(60kHz). The HA-4602/4605 is particularly useful in designs 
requiring low offset voltage (0.3mV) and drift (2juV/0C), such as 
instrumentation and signal conditioning circuits. The high slew 
rate (4V//l(s) and fast settling time (4.2/JS to 0.01%, 10V step) 
makes these amplifiers useful compoinents in fast, accurate data 
acquisition systems. 

The HA-4600 series are available in 14 pin CERDIP packages 
which are interchangeable with most other quad op amps. 
HA-4600/4602-2 is specified from -550C to +1250C and 
HA-4600/4605-5 is specified over O^C to +750C range. 



O 
=J 
■D 
C 

o 
o 

"e 

CD 

CO 

(n 

*^ 
i_ 

CO 

X 



PINOUT 



SCHEMATIC 



Section 1 1 for Packaging 



TOP VIEW 



Out 1 
1 



Inputs 
1 3 



Inputs 
2 6 



Out _7_ 
2 



T 







14 Out 
4 

13 

Inputs 
12 4 



11 



Inputs 
3 ■ 



8 Out 
3 




ONE FOURTH ONLY (HA-4600) 
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SPECIFICATIONS 



SI 



ABSOLUTE MAXIMUM RATINGS (Note 1) 
Ta = +25°C Unless Otherwise Stated 

Voltage Between V+ and V- Terminals 40.0V 
Differential Input Voltage i7V 
Input Voltage (Note 2) ±15.0V 
Output Short Circuit Duration (Note 3) Indefinite 



Power Dissipation (Note 4) 
Operating Temperature Range 
HA-4600/4602-2 
HA-4600/4605-5 
Storage Temperature Range 



880mW 



-550C<Ta<+1250C 
0°C<Ta <+750C 
-65°C<Ta<+150°C 



ELECTRICAL CHARACTERISTICS V+ = +15V, V- = -15V 



HA-4600-2 
HA-4600-5 



PARAMETER 


TEMP 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


INPUT CHARACTERISTICS 


















Offset Voltage 


+2 50 c 
Full 




0.3 


2.5 
3.0 




3.0 


9 

10 


mV 
mV 


Av. Offset Voltage Drift 


Full 




2 






5 




MV/oC 


Bias Current 


+250C 
Full 




130 


200 
325 




200 


400 
500 


nA 
nA 


Offset Current 


+250C 
Full 




30 


75 
125 




70 


150 
175 


nA 
nA 


Common Mode Range 


Full 


±12 






±12 






V 


Input Noise Voltage (f = 1 kHz) 


+250C 




8 






8 






Input Resistance 






500 






500 






TRANSFER CHARACTERISTICS 


















Ldigc oignai voiidgc uain vi>uie 3/ 


Pull 

run 


IUUI\ 


ZuUlx 




/ 0I\ 






V/ V 


Common Mode Rejection Ratio (Note 9) 


Full 


86 






80 






dB 


Channel Separation (Note 6) 


+250C 




-108 






-108 




dB 


Small Signal Bandwidth 


+2 50 c 




8 






8 




MHz 


OUTPUT CHARACTERISTICS 


















Output Voltage Swing (Rl = lOK) 
(RL = 2K) 


Full 
Full 


±12 
±10 


±13 
±12 




±12 
±10 


±13 
±12 




V 
V 


Full Power Bandwidth (Note 5) 


+2 50 c 




60 






60 




kHz 


Output Current (Note 7) 


Full 


±10 


±15 




±8 


±15 




mA 


Output Resistance 


+250C 




200 






200 






TRANSIENT RESPONSE (Note 8) 


















Rise Time 


+250C 




50 






50 




ns 


Overshoot 


+250C 




30 






30 




% 


Slew Rate 


+250C 


1 


±4 






±4 






Settling Time (Note 10) 






4.2 






4.2 




MS 


POWER SUPPLY CHARACTERISTICS 


















Supply Current 


+250C 




4.6 


5.5 




5.0 


7.5 


mA 


Power Supply Rejection Ratio (Note 9) 


Full 


86 






74 






dB 



HA-4602-2 
HA-4605-5 
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HA-4620/22/25 

Wideband, High Performance 
Quad Operational Amplifier 



FEATURES 



DESCRIPTION 



• 


Wide Gain Bandwidth Product 


70IV1HZ 


• 


High Slew Rate 


±20V/jUs 


• 


Low Offset Voltage 


0.3mV 


• 


Fast Settling (0.01%, 10V Step) 


2.5ms 


• 


Total Harmonic Distortion <.0r/o to 30kHz 


• 


Low Drift 


2/LiV/oc 


• 


Low Power Consumption 


35mW/Amp 


• 


Supply Range 


±5V to ±20V 


APPLICATIONS 


• 


High Q Wide Band Filters 




• 


Pulse Amplifiers 




• 


Audio Amplifiers 




• 


Data Acquisition Systems 




• 


Absolute Value Circuits 




• 


Video and R.F. Amplifiers 





The HA-4620 series are wide band quad operational amplifiers fea- 
turing high slew rate, wide bandwidth and fast settling time specifica- 
tions complemented by low input offset voltage, low drift and input 
noise voltage. 

These dielectrically isolated devices are optimized to offer excellent 
features suitable for applications where a gain of 10 or greater is to be 
used. The 35mW/amp and a 70MHz gain-bandwidth-product make 
these monolithic amplifiers valuable components for many active filter 
circuits. HA-4620 series offers 0.3mW offset voltages and 2/LtV/oC 
offset voltage drift for very accurate signal conditioning designs. In 
high performance audio applications, these amplifiers deliver 260kHz 
full power bandwidth and 8nVy Hz noise voltage. For fast accurate 
data acquisition systems HA-4620 series offer 20V;l(s slew rate and 
settling time of 2.5/jsecs to 0.1% 10V step. 

HA-4620 series are available in 14 pin CERDIP packages and are 
interchangeable with most other quad op amps. HA-4625 is also 
available in chip form. HA-4620/4622-2 is specified from -550C to 
+1250C and HA-4620/4625-5 is specified over O^C to +750C range. 



PINOUT 



SCHEMATIC 



Section 11 for Packaging 
TOP VIEW 



Out 
1 



Inputs 
1 



V+ 



Inputs 
2 

Out 
2 



Out 
4 



Inputs 
4 



V- 



Inputs 
3 

Out 
3 




ONE FOURTH ONLY (HA-4620) 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS (Note 1) 



Ta = +250C Unless otherwise stated. 

Voltage between V+ and V- Terminals 

Differential Input Voltage 

Input Voltage (Note 2) 

Output Short Circuit Duration (Note 3) 



Power Dissipation (Note 4) 
40.0V Operating Temperature Range 

+ 7V HA-4620/4622-2 
± 15.0V HA-4620/4625-5 
Indefinite Storage Temperature Range 



880mW 

-550C.<Ta<+1250C 
0°C<Ta<+75oC 
-65OC<Ta<+150OC 



ELECTRICAL CHARACTERISTICS 





HA-4620-2 
HA-4620-5 


HA-4622-2 
HA-4625-5 




PARAMETER 


TEMP 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


IMPIITrHARArTPRI<?Tir<i' 
iiMiUi u mm nMu 1 c n 10 1 1 uo 




















nffcQt \/nltanD 


Full 




u.o 


9 R 

3.0 




o.u 




9 

10 


mV 

m\/ 

m V 


Av. Offset Voltage Drift 


Full 




2 






5 






1 1\/ /OP 


Bias Current 


+250C 
Full 




130 


200 
325 




200 




400 
500 


nA 

nA 


Offset Current 


+250C 
Full 




30 


75 
125 




70 




150 
175 


nA 
nA 


nnmmnn MnHp Rannp 


Full 


±12 






±12 








V 


Input Noise Voltage (f = 1 kHz) 


+250C 




8 






8 






nV/yRz 


Inntit Rocictanrp 


+250C 


/ 


JUU 






JUU 








TRAW^FFR PHARAPTFRI^Tir^ 
1 n/~\iMOiun unMnrAUi unioiiuo 




















Large Signal Voltage Gain (Note 5) 


Full 


100K 


250K 




75K 


250K 






MN 


Common Mode Rejection Ratio (Note 6) 


Full 


86 






80 








dB 


Channel Separation (Note?) 


+2 50 c 




-108 






-108 






dB 


Gain Bandwidth Products (Note 8) 


+250C 




70 






70 






MHz 


OUTPUT CHARACTERISTICS 




















Output Voltage Swing (Rl = 10K) 
(Rl = 2K) 


Full 
Full 


±12 
±10 


±13 
±12 




±12 
±10 


±13 
±12 






V 
V 


Full Power Bandwidth (Note 9) 


+2 50 c 




260 






260 






kHz 


Output Current (Note 7) 


Full 


±10 


±15 




±8 


±15 






mA 


Output Resistance 


+250C 




200 






200 








TRANSIENT RESPONSE (Note 11) 




















Rise Time 


+250C 




38 


60 




38 






ns 


Overshoot 


+250C 




45 


60 




45 






% 


Slew Rate 


+250C 


+12 


+20 




+12 


+20 








Settling Time (Note 10) 






2.5 






2.5 






US 


POWER SUPPLY CHARACTERISTICS 




















Supply Current 


+250C 




4.6 


5.5 




5.0 




7.5 


mA 


Power Supply Rejection Ratio (Note 9) 


Full 


86 






74 








dB 
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HA-4741 



Quad Operational A mplifier 



FEATURES 



DESCRIPTION 



• SLEW RATE 1.6V/)L(s (TYP.) 

• BANDWIDTH 3.5MHz (TYP.) 

• INPUT VOLTAGE NOISE 9nV/H7 (TYP.) 

• INPUT OFFSET VOLTAGE 0.5mV (TYP.) 

• INPUT BIAS CURRENT 60nA (TYP.) 

• SUPPLY RANGE ±2V TO +20V 

• NO CROSSOVER DISTORTION 

• STANDARD OUAD PIN-OUT 



APPLICA TIONS 



• UNIVERSAL ACTIVE FILTERS 

• 03 COMMUNICATIONS FILTERS 

• AUDIO AMPLIFIERS 

• BATTERY-POWERED EQUIPMENT 



O 
ZJ 
T3 
C 

o 
o 

E 

CD 
CO 



CO 
X 



The HA-4741, which contains four amplifiers on a monolithic 
chip, provides a new measure of performance for general purpose 
operational amplifiers. Each amplifier in the HA-4741 has 
operating specifications that equal or exceed those of the 741- 
type amplifier in all categories of performance. 

HA-4741 is well suited to applications requiring accurate signal 
processing by virtue of its low values of input offset voltage 
(0.5mV), input bias current (60nA) and input voltage noise 
(9nV/ /h7 at 1kHz). 3.5MHz bandwidth, coupled with high 
open-loop gain, allow the HA-4741 to be used in designs requir- 
ing amplification of wide band signals, such as audio amplifiers. 
Audio application is further enhanced by the HA-4741's neg- 
ligible output crossover distortion. These excellent dynamic 
characteristics also make the HA-4741 ideal for a wide range of 
active filter designs. Performance integrity of multi-channel 
designs is assured by a high level of amplifier-to-amplifier 
isolation (108dB at 1kHz). 

A wide range of supply voltages (±2V to ±20V) can be used to 
power the HA-4741, making it compatible with almost any 
system including battery-powered equipment. 

The HA-4741 has guaranteed operation over -550C to +125^0 
and can be furnished to meet MIL-STD-883 (HA-4741-8). 
The HA-4741-5 is guaranteed over O^C to +750C and is avail- 
able in ceramic and plastic dual-in-line packages and in dice 
form. 



PINOUT 



SCHEMA TIC 



Section 11 for Packaging 




QUAD OP AMP 




{'A) HA-4741 



3250 
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SPECIFICATIONS 



S3 



ABSOLUTE MAXIMUM RATINGS 

Ta = +250C Unless Otherwise Stated 

Voltage Between \J+ and V- Terminals 

Differential Input Voltage 

Input Voltage (Note 1) 

Output Short Circuit Duration (Note 2) 



40.0V 
±30.0V 
± 15.0V 
Indefinite 



Power Dissipation For 
Epoxy Package. (Note 3) 
Operating Temperature Range 

HA-4741-2 

HA-4741-5 

Storage Temperature Range 



880mW 

■550C<Ta< + 1250C 
0OC<Ta<+75OC 
■65OC<Ta<+150OC 



ELECTRICAL CHARACTERISTICS 









HA-4741-2 


HA-4741-5 




V+ = 15V, V- = - 15V 




-550C to+125oC 


QOC to-H750C 




PARAMETER 


TEMP. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


INPUT CHARACTERISTICS 


















Offset Voltage 


+250C 




0.5 


3.0 




1.0 


5.0 


mV 




Full 




4.0 


5.0 




5.0 


6.5 


mV 


Av. Offset Voltage Drift 


Full 




5 






5 




/iV/oC 


Bias Current 


+250C 




60 


200 




60 


300 


nA 




Full 






325 






400 


nA 


Offset Current 


+250C 




15 


30 




30 


50 


nA 




Full 






75 






100 


nA 


Common Mode Range 


Full 


i 12 






±12 






V 


Differential Input Resistance 


+250C 




5 






5 




Mi7 


Input Noise Voltage (f = IKHz) 


+250C 




g 






9 




nv/ynT 


THANSrcH l/HAnALTcnlSTICS 


















Large Signal Voltage Gain (Note 4) 


+250C 


50K 


100K 




25K 


50K 




V/V 




Full 


25K 






15K 






V/V 


Common Mode Rejection Ratio (Note 8) 


+250C 


80 






80 






dB 




Full 


74 






74 






dB 


Channel Separation (Note 5) 


+250C 


90 


-108 




90 


- 108 




dB 


Small Signal Bandwidth 


+250C 


2.5 


3.5 




2.5 


3.5 




MHz 


OUTPUT CHARACTERISTICS 


















Output Voltage Swing (Rl = 10K) 


Full 


±12 


±13.7 




±12 


±13.7 




V 


(Rl = 2K) 


Full 


±10 


±12.5 




±10 


±12.5 




V 


Full Power Bandwidth (Notes 4 & 9) 


+250C 


14 


25 




14 


25 




kHz 


Output Current (Note 6) 


Full 


±5 


±15 




±5 


±15 




mA 


Output Resistance 


+250C 




300 






300 






TRANSIENT RESPONSE (Notes 7 &10) 


















Rise Time (Note 1 1) 


+250C 




75 


140 




75 


140 


ns 


Overshoot (Note 11) 


+250C 




25 


40 . 




25 


40 


% 


Slew Rate (Note 12) 


+250C 




±1.6 






±1.6 






POWER SUPPLY CHARACTERISTICS 


















Supply Current 


+250C 






5.0 






7.0 


mA 


Power Supply Rejection Ratio (Note 8) 


Full 


80 






80 






dB 



1 . For supply voltages less than ± 1 5 V, the absolute 
maximum input voltage is equal to the supply 
voltage. 

One amplifier may be shorted to ground indefinitely. 
Derate 5.8mW/°C above = +25°C. 
VOUT = ^0. Rl = 2K 
Referred to input; f = lOKHz, Rs =. 1 K 
VrM.-r = ±10 



OUT 



7. See pulse response characteristics 

8. Av = +5.0V 

9. Full power bandwidth guaranteed based upon 
slew rate measurement FPBW = S.R./21TVpeak 

10. Rl = 2K, Cl = 50pf. 
II'^OUT = ±200mV 
12. VouT = i5V 



© IC MASTER 1983 



3251 





HA-5062 Series 




Low Power JFET Input 


Preliminary 


Dual Operational Amplifiers 



FEATURES 



DESCRIPTION 



• 


HIGH INPUT IMPEDANCE 


10l2n 


• 


LOWINPUTBIASCURRENT 


200pA 


• 


LOW INPUT OFFSET CURRENT 


lOOpA 


• 


VERY LOW POWER CONSUMPTION 






TYPICALSUPPLY CURRENT 


200iuA 


• 


INTERNAL FREQUENCY COMPENSATION 




• 


HIGH SLEW RATE 


4V/.US 


• 


PIN COMPATIBLE WITH LM1458 




• 


DIRECT REPLACEMENT FOR TL062 





APPLICATIONS 



• ACTIVE FILTERS 

• INSTRUMENTATION AMPLIFIERS 

• AUDIO AMPLIFIERS 

• BATTERY OPERATED EQUIPMENT 

• SIGNAL CONDITIONING 



The HARRIS HA-5062 operational amplifiers are a series 
of dual monolitfiic JFET-input amplifiers featuring low 
input bias and offset currents, high input impedence and 
very low power operation. In addition to being a direct 
replacement for the TL062 series, the HA-5062 series 
offers improved performance with a minimum open loop 
gain 20K V/V and a slew rate of 4v//l(s. 

This improved performance is a result of the HARRIS 
FET/Bipolar technology and makes the HA-5062 series 
of amplifiers ideally suited for applications in industrial 
control, communication, and battery powered instru- 
mentation equipment. 

The HA-5062-2 is characterized for operation over the 
full military temperature range of -55°C to +1250C. 
The HA-5062A-5, HA-5062B-5 and HA-5062-5 are 
all characterized over the commercial temperature range 
of OOCto +750C. 



PINOUT 



SIMPLIFIED SCHEMATIC 




NOTE: Case Connected to V- V- 



TOP VIEWS 



[ 



3 



3 




H-OOUT 



(ONE HALF ONLY) 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS (Notel) 

Voltage Between \/+ and V- Terminals ± 20V 

Differential Input Voltage + 40V 

Input Voltage (Note 2) +15.0V 

Output Short Circuit Duration Indefinite 



Power Dissipation BOOmW* 
Operating Temperature Range: 
HA-5062-2 -550C<Ta<+1250C 
HA-5062-5 0OC<Ta<+75OC 
Storage Temperature Range -65OC<Ta£+150OC 

* To-99 Derate by 6.75mW/0C above +850C 
Dip Derate by 5.57mW/0C above +650C 



ELECTRICAL CHARACTERISTICS 

V+=15V V-=15V 



Parameters are guaranteed at indicated 




HA-5062-2 


HA-5062A-5 


HA-5062B-5 


HA-5062-5 




ambient temperature after warm-up. 




-550Cto+1250C 


0OCto75OC 


OOC to 750C 


OOC to +750C 




PARAMETER 


TEMP. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


1 1 M ITC 
UIMI 1 


INPUT CHARACTERISTICS 






























Offset Voltage (Note 3) 


+250C 




3 


6 




3 


6 




2 


3 




3 


15 


mV 




Full 






9 






7.5 






5 






20 


mV 


Av. Offset Voltage Drift 


Full 




10 






10 






1 n 
lU 






1 n 
lU 




MV/oC 


Bias Current 


+250C 




on 


ZUU 




on 


onn 




on 


onn 




on 
jU 


^ nn 


pA 




Full 






OU 






/ 






7 
/ 






1 n 
1 u 


nA 


Offset Current 


+250C 




b 


1 nn 
1UU 




b 


1 nn 
lUU 




c 

b 


1 nn 
1UU 




c 
U 


onn 
zuu 


pA 




Full 






20 






3 






3 






5 


nA 


Common Mode Range 


Full 


+10 


±12 




+10 


112 




+10 


112 




110 


±12 




V 


Input Resistance 


+250C 




101^ 






10'^ 






10'^ 






101^ 




Mn 


TRAW<;FPR PHARarTFRI9Tir9 
1 riMiiiorcri unMnMui cnioi loo 






























1 Qrna Cinnnl \/nltono f^oin iMnto A) 
Ldiyc oiyrial VUlldyc udlll \l«Ulc H-/ 


+250C 


20K 


25K 




20 K 


25K 




20K 


25K 




10K 


25K 




V/V 




Full 


10K 






15K 






15K 






5K 






v/v 


Common Mode Rejection Ratio (Note 5) 


Full 


80 


86 




80 


86 




80 


86 




70 


76 




dB 


OUTPUT CHARACTERISTICS 






























Output Voltage Swing (Note 6) 


+250C 


+10 


+12 




±10 


+12 




+10 


±12 




110 


±12 




V 




Full 


+10 






+10 






±10 






+10 






V 


Unity Gain Bandwidth (Note 6) 


+250C 




1 






1 






1 






1 




MHz 


Full Power Bandwidth (Note 7) 


+250C 




63 






63 






63 






63 




KHz 


TRANSIENT RESPONSE 






























Rise Time (Note 8) 


+250C 




80 






80 






80 






80 




nsec 


Overshoot (Note 8) 


+250C 




10 






10 






10 






10 




% 


Slew Rate (Note 9) 


+250C 




4 






4 






4 






4 






Settling Time (Note 10) 


+250C 




3.5 






3.5 






3.5 






3.5 




/usee 


POWER SUPPLY CHARACTERISTICS 






























Supply Current (Note 11) 


+250C 






0.4 






0.4 






0.4 






0.5 


mA 


Power Supply Rejection Ratio (Note 12) 


Full 


80 


95 




80 


95 




80 


95 




70 


95 




dB 



NOTES: 

1. Absolute maximum ratings are limiting values, applied 
individually, beyond which the serviceability of the 
circuit may be impaired. Functional operability 
under any of these conditions is not necessarily implied. 

2. For supply voltages less than 115V, the absolute max- 
imum input voltage is equal to the supply voltage. 

3. Rs = 50n. 

4. RL>10Kn,V0 = 110V. 

5. AV||\|=±10V. 

6. RL = 10Kn. 



7. Rl =10K; Full power bandwidth guaranteed based on 

cnD.M SLEW RATE 
slew rate measurement usmg FPBW = 2 TTVpEAK ' 

8. V||\| = 50mV,CL= 50pF, Rl = lOKO. 

9. V||\| = 10V, Cl= 50pF, Rl= lOKQ. 

10. Settling time is measured to 0.1% of final value for a 
10 volt output step and Ay = -1. 

11. No load, No signal: 

12. VsUPP = i5V.D.C.to+15 V.D.C. 
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JULY 1982 



Preliminary 



HA-5064 Series 

Low Power, JFET Input 
Quad Operational Amplifiers 



FEATURES 



DESCRIPTION 



• 


LOW INPUT BIAS CURRENT 


lOOpA 


• 


LOW POWER DISSIPATION 


24mW/Pkg. 


• 


FAST SLEWING 


4V/prs 


• 


LOW VIO DRIFT 


10/nV/oC 


• 


HIGH INPUT IMPEDANCE 


ioi2n 


•' 


GOOD CHANNELSEPARATION 


120dB 


• POWER SUPPLY rANGE 


+5V TO +20V 



APPLICATIONS 



WHERE DENSITY AND POWER REQUIREMENTS 
ARE DEMANDING: 

• ACTIVE FILTERS 

• SIGNAL CONDITIONING 

• SIGNAL GENERATION 

• INSTRUMENTATION AMPLIFIERS 



The HARRIS HA-5064 series JFET Input monolithic, quad 
operational amplifiers feature very low power requirements 
coupled with excellent AC and DC characteristics. Maximum 
power dissipation of 24 mW/package is achieved by using com- 
plementary design, process, and layout techniques. 

A 4V//iS slew rate coupled with 1MHz gain-bandwidth makes 
these devices most suitable for active filter and signal conditioning 
designs. The HA-5064 series is ideally suited for those applica- 
tions demanding low power and high density without comprom- 
ising other performance characteristics. High input impedance 
and low drift also makes the HA-5064 series useful as instru- 
mentation amplifiers. 

The HA-5064 is packaged in a 14-pin DIP and is pin compatible 
with most other quad operational amplifiers. The HA-5064-2 
is specified for -550C to +1250C operation while the HA-5064 
A-5/HA-5064B-5/HA-5064-5 are specified over the QOC to 
+750C range. 



PINOUT 



SIMPLIFIED SCHEMATIC 



TOP VIEW 



OUT ± 
1 



INPUTS 
1 

V+ - 
INPUTS 



OUT 
2 




+1 



1+ 





14_ OUT 
4 

13 



-IN O 



12 



INPUTS 



11 

I — V- 
10^ 

INPUTS 
9 3 



1. OUT 
3 




1-0 OUT 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS 



Voltage Between V+ and V- 
Differential Input Voltage (Note 2) 
Output Current (Note 3) 
Internal Power Dissipation (Note 4) 
Storage Temperature Range 



40V 
+30V 
Continuous 
500mW 
-65OCto+150OC 



ELECTRICAL CHARACTERISTICS 



V+= 15VDC;V- = -15VDC 





HA-5064-2 
-55oCto+1250C 


HA-5064A-5 
0OCto+75OC 


HA-5064B-5 
0OCto+75OC 


HA-5064-5 
OOC to+750C 




PARAMETER 


TEMP 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


INPUT CHARACTERISTICS 
































+250C 




2 


6 




2 


6 




2 


3 






15 


mV 




Full 






9 






7.5 






5 






20 


mV 


Offset Voltage Average Drift 


Full 




10 






10 






10 






20 




piV/oC 


Bias Current 


+250C 






200 






200 






200 






400 


pA 




Full 






50 






7 






7 






10 


nA 


Offset Current 


+250C 






100 






100 






100 






200 


pA 




Full 






20 






3 






3 






5 


nA 


Input Resistance 


+250C 




lU 






in12 
ID 






ml? 
1 U ' ' 






ml ? 




f2 ' 


Common Mode Range 


Full 


iio 






iio 






110 






110 






V 


TRANSFER CHARACTERISTICS 






























Large Signal Voltage Gain (Note 5) 


+250C 


20K 


25K 




20K 


25K 




20K 


25K 




10K 


25K 




V/V 




Full 


10K 






15K 






15K 






5K 






V/V 


Common Mode Rejection Ratio (Note 6) 


Full 


80 






80 






80 






70 






dB 


Gain Bandwidth 


+250C 




1 






1 






1 






1 




MHz 


Channel Separation (Note 7) 


+250C 




120 






120 






120 






120 




dB 


OUTPUT CHARACTERISTICS 






























Output Voltage Swing (Note 8) 


+250C 


±10 


±12 




+10 


±12 




±10 


±12 




±10 


+12 




V 




Full 


iio 






iio 






iio 






iio 






V 


Output Current (Note 9) 


Full 


ii 






ii 






ii 






11 






mA 


Full Power Bandwidth (Note 10) 


+250C 




63 






63 






63 






63 




kHz 


Output Resistance (Note 11) 


+250C 




300 






300 






300 






300 




S2 


TRANSIENT RESPONSE (Note 12) 






























Rise Time (10% TO 90%) 


+250C 




80 






80 






80 






80 




. nsec 


Slew Rate 


+250C 


2 


4 




2 


4 




2 


4 




2 


4 




V/;o(sec 


Settling Time (Note 13) 


+250C 




3.5 






3.5 






3.5 






3.5 




^(sec 


POWER SUPPLY CHARACTERISTICS 

Supply Current 
P.S. R. R. (Note 14) 


+250C 
Full 


80 




.8 


80 




.8 


80 




.8 


70 




1 


mA 
dB 
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^ HARRIS 


HA-5082 Series 




JFET Input 


Preliminary 


Dual Operational Amplifiers 



FEATURES 



DESCRIPTION 



• 


HIGH INPUT IMPEDANCE 


ioi2n 


• 


LOW INPUT BIAS CURRENT 


200pA 


• 


LOW INPUT OFFSET CURRENT 


lOOpA 


• 


LOW POWER CONSUMPTION 






TYPICAL SUPPLY CURRENT 


3.5mA 


• 


HIGH SLEW RATE 


mi 11% 


• 


PIN COMPATIBLE WITH LM1458 




• 


DIRECT REPLACEMENT FOR TL082 





APPLICATIONS 



• ACTIVE FILTERS 

• INSTRUMENTATION AMPLIFIERS 

• AUDIO AMPLIFIERS 

• SIGNAL CONDITIONING 



The HARRIS HA-5082 operational amplifiers are a series 
of dual monolithic JFET-input amplifiers featuring low 
input bias and offset currents, high input impedance 
and, high slew rate. In addition to being a direct replace- 
ment for the TL082 series, the HA-5082 series offers im- 
proved performance with an input offset voltage of lm\l , 
a slew rate of 1 5V//is, and bandwidths of 4M Hz. 

This improved performance is a result of the HARRIS 
FET/Bipolar technology and makes the HA-5082 series 
of amplifiers ideally suited for applications in industrial 
control, communication, and computer peripheral equip- 
ment. 

The HA-5082-2 is characterized for operation over the 
full military temperature range of -550C to +1250C. 
The HA-5082A-5, HA-5082B-5 and HA-5082-5 are all 
characterized over the commercial temperature range of 
OOCto +750C. 



PINOUT 



SIMPLIFIED SCHEMATIC 




IN (3 J ' I 

NOTE: Case Connected to V- V- 



TOP VIEWS 



E 



E 



L3 




-OOUT 



(ONE HALF ONLY) 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS (Note 1) 

Voltage Between \/+ and V- Terminals +20V 

Differential Input Voltage ±40V 

Input Voltage (Note 2) +15.0V 

Output Short Circuit Duration Indefinite 



Power Dissipation 

Operating Temperature Range: 

HA-5082-2 

HA-5082-5 
Storage Temperature Range 



BOOmW 



-550C<Ta<+1250C 
0OC<Ta<+75OC 
-65OC<Ta<+150OC 

To-99 Derate by 6.75mW/0C above +850C 
Dip Derate by 5.57mW/0C above +650C 



ELECTRICAL CHARACTERISTICS 

V+=15V V-=-15V 



Parameters are guaranteed at indicated 
ambient temperature after warm-up. 


HA-5Q82-2 

-550c to +I250C 


HA-5082A-5 
OOC to 750c 


HA-5082B-5 
OOC to 750c 


HA-5082-5 

OOC to +750C 




PARAMFTFR 


TEMP 


MIN 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


INPUT CHARACTERISTICS 






























Offset Voltage (Note 3) 


+250C 




3 


5 




3 


5 






2 




5 


15 


mV 




Full 






8 






7 






4 






20 


mV 


Av. Offset Voltage Drift 


Full 




10 






10 






10 






10 




/jV/oC 


Bias Current 


+250C 




30 


200 




30 


200 




30 


200 




30 


400 


pA 




Full 






50 






8 






4 






10 


nA 


Offset Current 


+250C 




5 


100 




5 


100 




5 


100 




5 


200 


dA 




Full 






20 






4 






2 








nA 


Common Mode Range 


Full 


+ 10 


+ 12 




+ 10 


112 




+10 


i12 




iio 


±12 




v 


Input Resistance 


+250C 




IOI2 






IOI2 








IOI2 




IOI2 




Mfi 


TRAM^FFR rH A R APTF R KTI PS 






























Large Signal Voltage Gain (Note 4) 


+250C 


50K 


200K 




50 K 


200K 




50K 


200K 




25K 


200K 




V/V 




Full 


15K 






25K 






25K 






15K 






V/V 


Common Mode Rejection Ratio (Note 5) 


+250C 


80 


86 




80 


86 




80 


86 




70 


76 




dB 


Unity Gain Bandwidth 


+250C 




4 






4 






4 






4 




MHz 


OUTPUT CHARACTERISTICS 






























Output Voltage Swing (Note 6) 


+250C 


iio 


+12 




+ 10 


t12 




+10 


+ 12 




±10 


±12 




V 




Full 


iio 






±10 






no 






+10 






V 


Output Current (Note 7) 


Full 


+ 5 






+ 5 






+ 5 






+ 5 






mA 


Full Power Bandwidth (Note 8) 


+250C 




240 






240 






240 






240 




KHz 


TRANSIENT RESPONSE 






























Rise Time (Note 9) 


+250C 




60 






60 






60 






60 




nsec 


Overshoot (Note 9) 


+250C 




10 






10 






10 






10 




% 


Slew Rate (Note 10) 


+250C 




15 






15 






15 






15 






Settling Time (Note 11) 


+250C 




2 






2 






2 






2 




Ijsec 


POWER SUPPLY CHARACTERISTICS 

Supply Current (Note 12) 

Power Supply Rejection Ratio (Note 13) 


+250C 
+250C 


80 


3.5 

86 


5.6 


80 


3.5 

86 


5.6 


80 


3.5 

86 


5.6 


70 


3.5 

76 


5.6 


mA 
dB 



NOTES: 

1. Absolute maximum ratings are limiting values, applied 
individually, beyond which the serviceability of the 
circuit may be impaired. Functional operability 
under any of these conditions is not necessarily implied. 

2. For supply voltages less than ±15V, the absolute max- 
imum input voltage is equal to the supply voltage. 

3. Rs = 50n. 

4. Rl> 2Kn, V0-+10V. 

5. AV||\i=n0V. 

6. Rl= 2Ka 



7. VoUT = ±10V 

8. Rl =2K; Full power bandwidth guaranteed based on 

. nnm., SLEW RATE 
slew rate measurement usmg FPBW = 2 TT VpgAK 

9. V|M = 50mV,CL = lOOpF, Rl= 2Kr?. 

10. V|M = lOV, CL = 100pF, Rl= 2K fi. 

11. Settling time is measured to 0.1% of final value for a 
10 volt output step and Ay = -1- 

12. No load. No signal. 

^3. VsUPP = i5V.D.C.to±15 V.D.C. 
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Preliminary 



HA-5084 Series 

JFET Input 
Quad Operational Amplifiers 



FEATURES 



DESCRIPTION 



• 


LOW INPUT BIAS CURRENT 


200pA 


• 


HIGH SLEW RATE 


15V//is 


• 


WIDE BANDWIDTH 


4MHz 


• 


LOW DRIFT 


10/jV/oC 


• 


HIGH INPUT IMPEDANCE 


ioi2n 


• 


LOWSUPPLY CURRENT 


7..2mA 


• 


SUPPLY RANGE 


+5VTO+20V 


APPLICATIONS 


• 


HIGH Q, WIDEBAND FILTERS 




• 


INTEGRATORS 




• 


TONE DETECTORS 




• 


SAMPLE/HOLD CIRCUITS 




• 


DATA ACQUISITION SYSTEMS 




• 


ABSOLUTE VALUE CIRCUITS 





The Harris HA-5084 is a JFET input, monolithic, quad opera- 
tional amplifier featuring low input bias and offset currents, 
high input impedance, and high slew rate. Manufactured us- 
ing FET/Bipolar technology coupled with advanced layout 
considerations, these devices also feature excellent channel 
separation and offset voltage drift specifications. 

High slew rate (15V/ /js) coupled with excellent input bias 
(30pA) and offset current (3pA) make the HA-5084 ideally 
suited for high speed analog designs such as integrators, fast 
D/A converters, and sampie-and-hoid circuits. 

The HA-5084 is available in ceramic and plastic 14 pin DIP's 
and is pin compatible with the LM324, LM348, and MC3403 
quad operational amplifier pinout. 

The HA-5084-2 is specified from -550C to +1250C while 
the H A-5084-5 operates from O^C to +750C. 



PINOUT 



SIMPLIFIED SCHEMATIC 



Section 1 1 for Packaging 



TOP VIEW 



OUT Jl 
1 „ 



INPUTS 
1 

V+ - 

INPUTS 
2 

OUT 
2 





+1 





_T 



1^ OUT 
4 

13 



12 



INPUTS 



-IN a 



INPUTS 
9 3 



A OUT 
3 




p-OoUT 
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See Pages 3287-3291 for Package Information. 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS 



Voltage Between V+ and V- 
Differential Input Voltage (Note 2) 
Output Current (Note 3) 
Internal Power Dissipation (Note 4) 
Storage Temperature Range 



40V 
+40V 

Full Short Circuit Protection 
500mW 
-65OCto+150OC 



ELECTRICAL CHARACTERISTICS 

V+=.15VDC: V- = -15VDC 



HA-5084-2 
-550c to+1250C 



HA-5084A-5 
QOC to +750C 



HA-5084B-5 
QOC to +750C 



HA-5084-5 
0oCto+75OC 



PARAMETER 



TEMP 



MIN 



TYP 



MAX 



MIN 



TYP 



MAX 



MIIM 



TYP 



MAX 



MIM 



TYP 



MAX 



UNITS 



INPUT CHARACTERISTICS 
Offset Voltage 

Offset Voltage Average Drift 
Bias Current 



Offset Current 

Input Resistance 
Common Mode Range 



+250C 
Full 
Full 

+250C 
Full 

+250C 
Full 

+250C 
Full 



8.3 



1012 



200 
50 

100 
20 



8.3 



1012 



200 



100 
4 



8.3 



IOI2 



2 
4 

200 

4 
100 

2 



8.3 



IOI2 



15 
20 

400 
10 

200 
5 



iio 



+ 10 



iio 



+ 10 



mV 
mV 
pV/oC 
pA 
nA 
pA 
nA 

n 

V 



TRANSFER CHARACTERISTICS 
Large Signal Voltage Gain (Note 5) 

Common Mode Rejection Ration (Note 6) 
Unity Gain Bandwidth 
Channel Separation (Note 7) 



+250C 
Full 
Full 

+250C 



25K 
15K 
70 



50K 
25K 
80 



50K 
25K 
80 



25K 
15K 
70 



4 

-120 



4 

-120 



4 
-120 



4 
-120 



V/V 
MIM 

dB 
MHz 

dB 



OUTPUT CHARACTERISTICS 
Output Voltage Swing (NoteS) 

Output Current (Note 9) 

Full Power Bandwidth (Note 10) 

Output Resistance (Note 1 1) 



+25oC 
Full 
Full 
-^250C 
+250C 



10 
10 

±5 



10 
10 
15 



10 
10 
±5 



10 
10 

+5 



240 
300 



240 
300 



240 
300 



240 
300 



V 
V 

mA 
kHz 

n 



TRANSIENT RESPONSE (Note 12) 

Rise Time 
Slew Rate 

Settling Time (Note 13) 



+25oC 
+250C 
+250C 



60 
15 
2 



nsec 
V//isec 
;;sec 



POWER SUPPLY CHARACTERISTICS 

Supply Current 
P.S. R. R. (Note 14) 



+250C 
Full 



7.2 



7.2 



7.2 



7.2 



80 



80 



80 



70 



mA 
dB 
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HA-5100/5105 

Wideband, JFET Input 
Operational Amplifier 



FEATURES 



GENERAL DESCRIPTION 



• 


LOW INPUT OFFSET VOLTAGE 


0.5mV 


• 


LOW OFFSET DRIFT. . . 


5/iV/oC 


• 


LOW INPUT BIAS CURRENT 


50pA 


• 


LARGE VOLTAGE GAIN 


150K V/V 


• 


WIDE BANDWIDTH 


18MHz 


• 


HIGH SLEW RATE 


8V/jusec 


• 


FAST LARGE SIGNAL SETTLING TIME: 1.7/Ltsec 



APPLICATIONS 



© PRECISION, HIGH SPEED, DATA ACQUISITION 
SYSTEMS 

• PRECISION SIGNAL GENERATION 

• PULSE AMPLIFICATION 



The HA-5100/5105 are monolithic wideband operational amplifiers 
manufactured with FET/Bipolar technologies and dielectric isolation. 
Precision laser trimming of the input stage complements the amplifier 
high frequency capabilities with excellent input characteristics. 

The HA-5100/5105 offer a number of important advantages over 
similar FET input op amps from other manufacturers. In addition to 
superior bandwidth and settling characteristics the Harris devices 
have quite constant slew rate, bandwidth, and settling characteristics 
over the operating range. This provides the user predictable perform- 
ance in applications where settling time, full power bandwidth, closed 
loop bandwidth, or phase shift is critical. The slewing waveform is 
symmetrical to provide reduced distortion. Note also that Harris spe- 
cifies all parameters at ambient (rather than junction) temperature to 
provide the designer meaningful data to predict actual operating per- 
formance. 

Complementing HA-5100/5105's predictable and excellent dynamic 
characteristics are very low input offset voltage, very low input bias 
current, and extremely high input impedance. This ideal combination 
of features make these amplifiers most suitable for precision, high 
speed, data ^acquisition system designs and for a wide variety of signal 
conditioning applications.* 

• -2 denotes a range of -550C to +1250C and -5 denotes a OOC to 
+750C range. 
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SPECIFICATIONS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 



Voltage Between \/+ and V- 
Differential Input Voltage 
Peak Output Current 
Internal Power Dissipation (Note 2) 
Storage Temperature Range 



40V 
+40V 

Full Short Circuit Protection 
510mW 
-65oCto+150oC 



ELECTRICAL CHARACTERISTICS 





HA-51G0-2 
-550c to +I250C 


HA-5100-5 
OOC to +750C 


HA-5105-5 
OOC to +750C 




PARAMETER 


TEMP 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


INPUT CHARACTERISTICS 
























Offset Voltage 


+250C 
Full 




0.5 
0.50 


1.0 
2.0 




0.5 
0.50 


1.0 
2.0 




0.5 
0.75 


1.5 
3.5 


mV 
mV 


Offset Voltage Average Drift 


Full 




5 






10 






1 5 




/UV/OC 


Bias Current 


+250C 
Full 




20 
5 


50 
10 




20 


50 
10 




50 
10 


100 
20 


pA 

n A 

nM 


Offset Current 


+250C 
Full 




2 
2 


10 

5 




2 
2 


10 

5 




5 
5 


50 
10 


pA 
nA 


Input Resistance 


+250C 




1012 






1012 






IOI2 




n 


Common Mode Range 


Full 


±10 


±11 




±10 


±11 




+ 10 


+ 10.5 




V 


TRANSFER CHARACTERISTICS 
























Large Signal Voltage Gain (Note 3) 


+250C 
Full 


75K 
60K 


15GK 
lOOK 




75K 
60K 


150K 
lOOK 




50K 
40K 


lOOK 
80K 




v/v 

V/V 


Common Mode Rejection Ratio (Note 4) 


Full 


80 


86 




80 


86 




80 


86 




dB 


Gain Bandwidtfi Product at Ay = 10 


Full 




18 






18 






18 




MHz 


OUTPUT CHARACTERISTICS 
























Output Voltage Swing (Note 5) 


+250C 
Full 


±12 
±12 


±13 
±13 




±12 
±12 


±13 
±13 




+ 11 
±11 


±12 
±12 




V 
V 


Short Circuit Output Current (Note 6) 


Full 


±10 


±15 




±10 


±15 




±8 


±15 




mA 


Full Power Bandwidth (Note 7) 


+250C 


90 


150 




90 


150 




75 


125 




kHz 


Output Resistance (Note 8) 


+250C 




30 






30 






40 




n 


TRANSIENT RESPONSE (Note 9) 
























Rise Time 


+250C 




15 


35 




15 


35 




20 




nsec 


Slew Rate 


+250C 


6 


8 




6 


8 




5 


8 




V//jsec 


Settling Time (Note 10) 


+250C 










1.7 






2.0 




/J sec 


POWER SUPPLY CHARACTERISTICS 
























Supply Current 


Full 




5 


7 




5 


7 




6 


8 


mA 


P.S.R.R. (Note 11) 


Full 


80 


86 




80 


86 




80 


86 




dB 
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HA-5110/5115 

Wideband, JFET Input, 
Uncompensated, 
Operational Amplifier 



FEATURES 



DESCRIPTION 



• WIDE GAIN BANDWIDTH 60MHz 

• HIGH SLEW RATE 50V/)US 

• SETTLING TIME 850ns 

• POWER BANDWIDTH SOOKHz 

• OFFSET VOLTAGE 0.5mV 

• BIAS CURRENT 50pA 



APPLICATIONS 



• VIDEO AND RFAMPLIFIERS 

• DATA ACQUISITION 

• PULSE AMPLIFIERS 

• PRECISION SIGNAL GENERATION 



HA-51 10/51 15 are wideband, uncompensated, operational ampli- 
fiers manufactured with FET/Bipolar technologies and dielectric 
isolation. These monolithic amplifiers feature superior high fre- 
quency capabilities further enhanced by precision laser trimming of 
the input stage to provide excellent input characteristics. These 
devices are controlled at closed loop gains greater than 10 without 
compensation. 

With excellent dynamic and input characteristics, HA-51 10/51 15 
are well suited for many wideband, pulse, and video applications. 
These amplifiers are ideal components for video and RF circuitry 
requiring up to 60MHz gain-bandwidth-product and SOOKHz power 
bandwidth. 50V/jus slew rate and 850ns settling time make these 
devices useful in pulse amplification and data acquisition designs. 
HA-51 10/51 15's 0.5mV offset voltage, lOpA offset current, and 
extremely high impedance coupled with excellent AC parameters 
make these amplifiers ideal selections for accurate signal condition- 
ing designs. For applications requiring less critical input character- 
istics, HA-51 15 is available in untrimmed form. 

HA-51 10/51 15 are available in metal can (TO-99) packages. Suffix 
-2 denotes a range to -550C to +1250C and -5 denotes a OOC to 
+750C range. 
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SPECIFICATIONS ® 

ABSOLUTE MAXIMUM RATINGS 

Voltage Between V+ and V- 40V Internal Power Dissipation (Note 2) 510mW 

Differential Input Voltage i40V Storage Temperature Range -650C to +150OC 

Peak Output Current Full Short Circuit Protection 



ELECTRICAL CHARACTERISTICS 

V+= 15VDC; V- = -15VDC 



Parameters are guaranteed at indicated 
ambient temperature after warm-up. 


HA-5110-2 
-550Cto+1250C 


HA-5110-5 
OOCto +750C 


HA-5n5-5 
0OCto+75OC 




PARAMETER 


TEMP 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


INPUT CHARACTERISTICS 
























Offset Voltage 


Full 




U.o 
0.50 


1 n 
2.0 




U.u 

0.50 


1 n 

2.0 




n (i 
0.75 


3.5 


mV 
mV 


Offset Voltage Average Drift 


Full 




5 






10 






15 






Bias Current 


+250C 
Full 




20 
5 


50 
10 




20 


50 
10 




50 
10 


100 
20 


pA 
nA 


Offset Current 


+250C 
Full 




2 
2 


10 
5 




2 
2 


10 

5 




5 
5 


50 
10 


pA 
nA 


Input Resistance 


+250C 




101-^ 






10'^ 






1 n1 9 
10'^ 






Common Mode Range 


Full 


4- -f n 
^10 


4-1 1 
il 1 




4- 1 n 
ilO 


4-11 
^1 1 




4-1 n 


-1- 1 n c 
— lU.b 




V 


TRANSFER CHARACTERISTICS 
























Large Signal Voltage Gain (Note 3) 


+250C 
Full 


75K 
60K 


150K 
lOOK 




75K 
60K 


150K 
lOOK 




50K 
40K 


lOOK 
80K 




\//\/ 

V/ V 

V/V 


Common Mode Rejection Ratio (Note 4) 


Full 


80 


86 




80 


86 




80 


86 




dB 


Gain Bandwidth Product (Ay = 10) 


Full 




60 






60 






50 




MHz 


OUTPUT CHARACTERISTICS 
























Output Voltage Swing (Note 5) 


+250C 
Full 


±12 
±12 


±13 
±13 




±12 
±12 


±13 
±13 




±11 
±11 


±12 
±12 




V 
V 


Output Current (Note 6) 


+250C 


±10 


±15 




±10 


±15 




±8 


±15 




mA 


Full Power Bandwidth (Note 7) 


+250C 


550 


625 




550 


625 




550 


625 




kHz 


Output Resistance (Note 8) 


+250C 




30 






30 






40 




n 


TRANSIENT RESPONSE (Note 9) 
























Rise Time (Av = 10) 


+250C 




20 






20 






20 




nsec 


Slew Rate (Av= 10) 


+250C 


35 


50 




35 


50 




35 


40 




V/)Usec 


Settling Time (Note 10) 


+250C 




.85 






.85 






1.0 




)Lisec 


POWER SUPPLY CHARACTERISTICS 
























Supply Current 


Full 




5 


7 




5 


7 




6 


8 


mA 


Power Supply Rejection Ratio (Note 11) 


+250C 


80 


94 




80 


94 




80, 


94 




dB 



NOTES: 

1. Absolute maximum ratings are limiting values, applied individ- 
ually, beyond which the serviceability of the circuit may be 
impaired. Functional operability under any of these conditions 
is not necessarily implied. 

2. Derate at 6.8mW/oC for operation at ambient temperatures 8. Output resistance measured under open loop conditions, 
above +750C. g Refer to Test Circuits section of the data sheet. 

3. VquT -10V. Rl 2K Settling Time is measured to 0.1% of final value for a 10 volt 

4. VcM = -10 V.D.C. output step and A\/ = -10. 



VOUT = OV 

Rl = 2K; Full power bandwidth guaranteed, based on slew 

rate measurement using FPBW = ^o^.^. 

27rVpEAK 



5. Rl = 10K 



11- VsuPP=±10 V.D.C. toi20 V.D.C. 
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HA-5130/5135 

Precision 
Operational Amplifier 



FEATURES 



DESCRIPTION 



• LOW OFFSET VOLTAGE 25/iV 

• LOW OFFSET VOLTAGE DRIFT 0.4jjV/oC 

• LOW NOISE 9nV/yH7 

• OPEN LOOP GAIN 10? 

• BANDWIDTH (UNITY GAIN) 2.5MHz 

• ALL BIPOLAR CONSTRUCTION 



APPLICATIONS 



• HIGH GAIN INSTRUMENTATION 

• PRECISION DATA ACQUISITION 

• PRECISION INTEGRATORS 

• BIOMEDICAL AMPLIFIERS 

• PRECISION THRESHOLD DETECTORS 



HA-5130/5135 are precision operational amplifiers manufactured using a 
combination of key technological advancements to provide outstanding 
input characteristics. 

A Super Beta input stage is combined with laser trimming, dielectric isola- 
tion, and matching techniques to produce 25/iV (Max.) input offset volt- 
age and 0.4/iV/oC input offset voltage average drift. Other features en- 
hanced by this process include 9nV (Typ.) Input Noise Voltage, InA 
Input Bias Current, and 140d6 Open Loop Gain. 

These features coupled with 120dB CMRR and PSRR make HA-5130/ 
5135 an ideal device for precision DC instrumentation amplifiers. Excel- 
lent input characteristics in conjunction with 2.5MHz bandwidth and O.SV/^s 
slew rate, makes this amplifier extremely useful for precision integrator 
and biomedical amplifier designs. These amplifiers are also well suited for 
precision data acquisition and for accurate threshold detector applications. 

HA-5130/35 is packaged in an 8 pin (TO-99) can and an 8 lead Cerdip 
and is pin compatible with many existing op amp configurations. 

HA-5130/5135-2 is specified for -550C to +1250C operation while 
HA-5130/5135-5 operate from QOC to +750C. 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS (Note 1) 



Ta = +25PC Unless otherwise stated 

Voltage Between V+ and V- Terminals 40.07 

Differential Input Voltage ± 15.0V 

Output Short Circuit Duration Indefinite 



Power Dissipation (Note 2) 
Operating Temperature Range 
HA-5130/5135-2 
HA-5130/5135-5 
Storage Temperature Range 



300mW 

-550c <ta^ +1250C 

0OC<Ta<+75OC 
-65OC<Ta<+150OC 



ELECTRICAL CHARACTERISTICS V+ = 15V, V- = -15V 







HA-5130-2/-5 


HA-5135-2/-5 




PARAMETER 


TEMP. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


INPUT CHARACTERISTICS 


















Offset voltage 






10 


25 




10 


75 




Full 




(in 


UU 




50 


130 


pV 


Average Offset Voltage Drift 


Full 




0.4 


0.6 




0.4 


1.3 


/iV/oC 


Bias Current 


+250C 




+ 1 
— 1 


+ 9 




+ 1 
_ 1 


+ 4 


nA 




run 






±4 






+ 6 


nA 


Bias Current Average Drift 


Full 




0.02 


0.04 




0.02 


0.04 


nA/oC 


Offset Current 


+250C 






2 






4 


nA 




Full 






4 






5.5 


nA 


Offset Current Average Drift 


Full 




0.02 


0.04 




0.02 


0.04 


nA/oC 


Common Mode Range 


Full 


+ 12 






+ 12 






V 


Differential Input Resistance 


+250C 


20 


30 




20 


30 






Input Noise Voltage 


+250C 






0.6 






0.6 


pVp-p 


U.lnZtO lUn2(N0tej) 
















Input Noise Voltage Density (Note 3) 


4-9t;or 














n\l l\h\7 

1 1 V / V 


fO = 10Hz 






13 


18 




130 


18 




fO= lOOHz 






10.0 


13.0 




10.0 


13.0 




fO= 1000Hz 






9.0 


11.0 




9.0 


11.0 




Input Noise Current (Note 3) 


+25aC 




15 


30 




15 


30 


pAp-p 

1 — 


O.IHzto lOHz 
















Input Noise Current Density (Note 3) 


+250C 














pA/VHz 


fO=10Hz 






0.4 


0.8 




0.4 


0.8 




fO= 100Hz 






n 17 
u. 1 / 


23 




n 17 

U.I/ 






fO= 1000Hz 






0.14 


0!l7 




0.14 


0.17 




TRANSFER CHARACTERISTICS 


















Large Signal Voltage Gain (Note 4) 


+250C 


120 


140 




120 


140 




dB 


Full 


120 






120 






dB 


Common Mode Rejection Ratio (Note 5) 


Full 


110 


120 




106 


120 




dB 


Closed Loop Bandwidth (A\/CL = +1) 


+250C 


0.6 


2.5 




0.6 


2.5 




MHz 


OUTPUT CHARACTERISTICS 


















Output Voltage Swing (Note 6) 


+2 50 c 


+ 10 


+ 12 




+ 10 


+ 12 




V 




Full 


+ 10 






±10 






V 


Full Power Bandwidth (Note 7) 


+250C 


8 


10 




8 


10 




kHz 


Output Current (Note 8) 


+250C 


+ 25 


±30 




±25 


±30 




mA 


Output Resistance (Note 9) 


+250C 




45 






45 




a 


TRANSIENT RESPONSE (Note 10) 


















Rise Time 


+250C 




340 






340 




ns 


Slew Rate 


+250C 


0.5 


0.8 




0.5 


0.8 






Settling Time (Note 11) 


+250C 




11 






11 




n% 


POWER SUPPLY CHARACTERISTICS 


















Supply Current 


Full 




1.0 


1.3 




1.0 


1.7 


mA 


Power Supply Rejection Ratio (Note 12)- 


Full 


100 


130 




94 


130 




dB 



NOTES: 

1. Absolute maximum ratings are limiting values, applied individually 
beyond which the serviceability of the circuit may be impaired. 
Functional operability under any of these conditions is not 
necessarily implied. 

2. Derate at 6.8mW/0C for operation at ambient temp.'s above +750C. 

3. Not tested. 90% of units meet or exceed these specifications. 



7. Rl 



2k; Full power bandwidth guaranteed based on slew rate 
SLEW RATE 



measurement using FPBW 
VOUT=10V 



2Tr VpEAK 



4. VouT = i10V; RL = 2k. 

5. Vcivi=±10VDC 

6. Rl = 600S^ 



Gain dB = 20 logiQ Average 
••• 120dB = lOOOV/mV 
140dB = 10,000V/mV 



9. Output resistance measured under open loop conditions 
(f= 100Hz) 

10. Refer to test circuits section of the data sheet. 

11. Settling time is measured to 0.1% of final value for a lOV output 
step and A\/ = -1. 

12. VsUPP = ±5V DCto + 20V DC. 
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HA-5141/42/44 

Ultra-Low Power 
Operational Amplifier 



FEATURES 



DESCRIPTION 



• LOWSUPPLY CURRENT BO/iA 

• WIDE OPERATIMG VOLTAGE RANGE 2V to 30V 

• SINGLE SUPPLY OPERATION 

• HIGH SLEW RATE I.SV/jus 

• HIGH GAIN 100KV/V 

• AVAILABLE IN SINGLES, DUALS AND QUADS 



APPLICATIONS 



• PORTABLE INSTRUMENTS 

• METER AMPLIFIERS 

• TELEPHONE HEADSETS 

• MICROPHONE AMPLIFIERS 

• INSTRUMENTATION 



The HA-5141/42/44 ultra-low power operational amplifiers provide 
AC and DC performance characteristics similar to or better than 
most general purpose amplifiers while only drawing 1/30 of the 
supply current of most general purpose amplifiers. These amp- 
lifiers are well suited to applications which require low power 
dissipation and good electrical characteristics. 

The HA-5141/42/44 provides accurate signal processing by virtue 
of its low input offset voltage ( 0.5mV), low input bias current 
(50nA), high open loop gain (100KV/V) and low noise, for low 
power operational amplifiers (20nV;^/Frz). These characteristics 
coupled with 1.5V/jus slew rate and 400KHz bandwidth make 
the HA-5141/42/44 ideal for use in low power instrumentation, 
audio amplifier and active filter designs. The wide range of supply 
voltages (2V to 30V) also allow these amplifiers to be very use- 
ful in low voltage battery powered equipment. 

These amplifiers are available in singles (HA-5141, can or minidip), 
duals (HA-5142, can or minidip) or quads (HA-5144, 14 pin dip) 
with industry standard pinouts which allow the HA-5141/42/44 's 
to be interchangeable with most other operational amplifiers. 



PINOUTS 



TOP VIEW 





TOP VIEW 
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SCHEMATIC 




o +v 



OUTPUT 



O -V 



SPECIFICA TIONS 



ABSOLUTE MAXIMUM RATINGS 

Voltage Between \/+ and V- Terminals 40V 

Differentiallnput Voltage +7V 

Output Current S/C Protected 

Internal Power Dissipation 500mW 



Operating Temperature Range 0OC<Ta^+75OC 

-550C<Ta<+1250C 
Storage Temperature Range -65O<Ta<+150OC 



ELECTRICAL CHARACTERISTICS v+ = +5V 





HA-5141/42/44A 


HA-5141/42/44 




PARAMETER. 


TEMP. 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


INPUT CHARACTERISTICS 


















Offset Voltage 


+250C 




0.5 


6 




0.7 


7 


mV 




Full 






8 






9 


mV 


Bias Current 


+250C 




45 


75 




45 


100 


nA 




Full 






100 






125 


nA 


Offset Current 


+250C 




0.3 


10 




0.3 


10 


nA 




Full 






15 






20 


nA 


Common Mode Range 


Full 


to 4 






Oto 3 






V 


TRANSFER CHARACTERISTICS 


















Large Signal Voltage Gain 


+250C 


50 


100 




20 


100 




KV/V 


(Note 1) 


Full 


30 






15 






KV/V 


Common Mode Rejection 


Full 


80 


105 




77 


105 




dB 


OUTPUT CHARACTERISTICS 


















Output Voltage Swing 


Full 


to 4 






Oto 3 






V 


(Note 1) 


















TRANSIENT RESPONSE 


















Slew Rate 


+250C 


1 


1.5 




0.5 


1 




V/iLIS 


(Notes 1,2,3) 


















POWER SUPPLY CHARACTERISTICS 


















Supply Current (per Amplifier) 


+250C 




45 


65 




50 


80 


n^ 




Full 






75 






100 


pA 


Power Supply Rejection 


Full 


80 


105 




77 


105 




dB 


Ratio 



















NOTES: 

1. RL = 50K 

2. CL = 50pf 

3. VIN = +3V Pulse 
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HA-5160/5162 

Wideband, JFET Input, 
High Slew Rate, Uncompensated, 
Operational Amplifier 



FEATURES 



DESCRIPTION 



• 


WIDE GAIN BANDWIDTH 


100MHz 


• 


HIGH SLEW RATE 


120V//is 


• 


SETTLING TIME (0.2%) 


280ns 


• 


POWER BANDWIDTH 


1000kHz 


• 


OFFSET VOLTAGE 


1.0m V 


• 


BIAS CURRENT 


20pA 



APPLICATIONS 



• VIDEO AND RF AMPLIFIERS 

• DATA ACQUISITION 

• PULSE AMPLIFIERS 

• PRECISION SIGNAL GENERATION 



The HA-5160/5162 is a wideband, uncompensated, operational amplifier 
manufactured with FET/Bipolar technologies and dielectric isolation. This 
monolithic amplifier features superior high frequency capabilities further 
enhanced by precision laser trimming of the input stage to provide excel- 
ent input characteristics. This device has excellent phase margin at a closed 
loop gain of 10 without external compensation. 

The HA-5160/5162 offers a number of important advantages over similar 
FET input op amps from other manufacturers. In addition to superior 
bandwidth and settling characteristics, the HARRIS devices have nearly 
constant slew rate, bandwidth, and settling characteristics over the operating 
temperature range. This provides the user predictable performance in 
applications where settling time, full power bandwidth, closed loop band- 
width, or phase shift is critical. Note also that HARRIS specified all para- 
meters at ambient (rather than junction) temperature to provide the designer 
meaningful data to predict actual operating performance. 

Complementing the HA-5160/5162's predictable and excellent dynamic 
characteristics are very low input offset voltage, very low input bias current, 
and extremely high input impedance. This ideal combination of features make 
these amplifiers most suitable for precision, high speed, data acquisition 
system designs and for a wide variety of signal conditioning applications/ 
The HA-5160 provides excellent performance for applications which require 
both precision and high speed perfornance. The HA-51 62 meets or exceeds 
the performance specifications of National's hybrid op amp, the LH0062. 

* -2 denotes a range of -550C to +1250C and -5 denotes a O^C to +750C 
range. 



PINOUT 



SCHEMATIC 



Section 1 1 for Packaging 



COMPENSATION 



TOP VIEW 
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OUT 
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Case connected to V- 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS 

Voltage Between \/+ and V- 
Differential Input Voltage 
Peak Output Current 
Internal Power Dissipation (Note 2) 
Storage Temperature Range 



40V 
+ 40V 

Full Short Circuit Protection 
675mW 
-650C to+150OC 



ELECTRICAL CHARACTERISTICS V+ = +15V, V- = -15V 







HA-5160-2 


HA-5160 


-5 


HA-5162-5 








-550Cto+1250C 


OOC to+750C 


OOCto 750c 




PARAMETER 


TEMP 


M IN 


TYP 


MAX 


M IN 


TYP 


MAX 


MIN 


MAX 


TYP 


UNITS 


























INPUT CHARACTERISTICS 
























Offset Voltage 


+250C 




1.0 


3.0 




1.0 


3.0 




3 


15 


mV 




Full 




3.0 


5.0 




3.0 


5.0 




5 


20 


mV 


Offset Voltage Average Drift 


Full 




10 






20 






20 


35 


AtV/oC 


Bias Current 


+250C 




20 


50 




20 


50 




20 


65 


pA 




Full 




5 


10 






10 






10 


nA 


Offset Current 


+250C 




2 


10 




2 


10 




2 


10 


dA 




Full 




2 


5 




2 


5 




2 


5 


nA 


Input Resistance 


+250C 




IOI2 






IOI2 






IOI2 






Common Mode Range 


Full- 


±10 


±11 




±10 


±11 




±10 


+ 11 




V 


TRANSFER CHARACTERISTICS 
























Large Signal Voltage Gain (Note 3) 


+250C 


75K 


150K 




75K 


150K 




25K 


100K 




V/V 




Full 


60K 


100K 




60K 


100K 




25K 


75K 




V/V 


Common Mode Rejection Ratio (Note 4) 


Full 


74 


80 




74 


80 




70 


80 




dB 


Gain Bandwidth Product (Ay = 10) 


Full 




100 






100 






100 




MHz 


OUTPUT CHARACTERISTICS 
























Output Voltage Swing (Note 5) 


+250C 


±10 


±11 




±10 


±11 




+ 10 


±11 




V 




Full 


±10 


±11 




±10 


±11 




±10 


+ 11 




V 


Output Current (Note 6) 


+250C 


±15 


±20 




±15 


±20 




+ 15 


+ 20 




mA 


Full Power Bandwidth (Note 7) 


+250C 




1000 






1000 






1000 




kHz 


Output Resistance (Note 8) 


+250C 




50 






50 






50 






TRANSIENT RESPONSE (Note 9) 
























Rise Time (Ay = 10) 


+2 50c 




20 






20 






20 




ns 


Slew Rate (Ay = 10) 


+250C 


100 


120 




100 


120 




50 


70 




V//is 


Settling Time (Note 10) 


+250C 




280 






280 






400 




ns 


POWER SUPPLY CHARACTERISTICS 
























Supply Current 


Full 




8.0 


10 




8.0 


10 




8.0 


12 


mA 


Power Supply Rejection Ratio (Note 11) 


+250C 


74 


86 




74 


86 




70 


86 




dB 
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HA-5170 




Precision JFET Input 


Preliminary 


Operational Amplifier 



FEATURES 



DESCRIPTION 



• LOW OFFSET VOLTAGE 

• LOWOFFSET VOLTAGE DRIFT 

• LOW NOISE 

• OPEN LOOP GAIN 

• BANDWIDTH (UNITY GAIN) 



lOO/nV 
3AIV/0C 
12nV/\/Hz 
100K 
5MHz 



APPLICATIONS 



• HIGH GAIN INSTRUMENTATION 

• PRECISION DATA ACQUISITION 

• PRECISION INTEGRATORS , 

• PRECISION THRESHOLD DETECTORS 



The Harris HA-5170 is a precision, JFET input, operational amplifier 
which features low noise, low offset voltage and low offset voltage drift. 
Constructed using FET/Bipolar technology, the Harris Dielectric Isolation 
(Dl) process, and laser trimming this amplifier offers low input bias and 
offset currents. This operational amplifier design also completely elimin- 
ates the troublesome errors due to warm-up drift. 

Complementing these excellent input characteristics are dynamic perfor- 
mance characteristics never before available from precision operational 
amplifiers. An 8V//i s slew rate and 5MHz bandwidth allow the designer 
to extend precision instrumentation applications in both speed and band- 
width. These characteristics make the HA-5170 well suited for precision 
integrator amplifier designs. 

The superior input characteristics also make the HA-5170 ideally suited 
for transducer signal amplifiers, precision voltage followers and precision 
data acquisition systems. 

Packaged in an 8-pin (TO-99) can or an 8 lead Minidip, the HA-5170 
is pin compatible with most existing op amp configurations. 



PINOUT 



SCHEMATIC 



Section 1 1 for Packaging 



TOP VIEW 

N/C 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS (Note 1) 



Ta = +250C Unless otherwise stated 

Voltage Between V+ and V-Terminals 44.0V 

Differential Input Voltage ±30.0V 

Output Short Circuit Duration Indefinite 



Power Dissipation (Note 2) 
Operating Temperature Range 

HA-5170-2 

HA-5170-5 
Storage Temperature Range 



675mW 

-550C<Ta<+1250C 
0°C<Ta<+75OC 
-65OC<Ta<+150OC 



ELECTRICAL CHARACTERISTICS V+ = 15V, V- = -15V 







HA-5170-2 


HA-5170-5 




PARAMETER 


TEMP. 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


INPUT CHARACTERISTICS 


















Offset Voltage 

Average Offset Voltage Drift 
Bias Current 

Bias Current Average Drift 
Offset Current 

Offset Current Average Drift 
Common Mode Range 
Differential Input Resistance 
Input Noise Voltage (f = 1kHz) 
Input Noise Current (f = 1kHz) 


+250C 
Full 
Full 
+250C 
Full 
Full 
+250C 
Full 
Full 
Full 
+250C 
+250C 
+250C 


±10 


0.1 
3 

20 
3 

6x10l0 
12 
0.01 


0.5 
1 
5 

30 
10 

30 
5 


±10 


0.1 
3 

20 
0.04 

6x1011 
12 
0.01 


0.5 
0.75 
5 

60 
0.1 
3 

60 
0.1 
1 


mV 

mV 
MV/oC 

pA 

nA 
pA/oC 

pA 

nA 
pA/oC 

V 

Mn 

pA/\/Hz 


TRANSFER CHARACTERISTICS 


















Large Signal Voltage Gain (Note 3) 

Common Mode Rejection Ratio (Note 4) 
Closed Loop Bandwidtfi (Ay/CL = +1) 


+250C 
Full 
Full 

+250C 


100K 
80K 
100 


5 




BOK 
50K 
90 


5 




V/V 
V/V 
dB 
MHz 


OUTPUT CHARACTERISTICS 


















Output Voltage Swing (Note 5) 
Full Power Bandwidth (Note 6) 
Output Current (Note 7) 
Output Resistance (Note 8) 


+250C 
+250C 
+250C 
+250C 


±10 
±10 


110 

45 




±10 
±10 


110 
45 




V 

kHz 

mA 

n 


TRANSIENT RESPONSE 


















Rise Time 
Slew Rate 

Settling Time (Note 9) 


+250C 
+250C 
+250C 


5 


45 
8 
1 


100 


5 


45 

8 
1 


100 


ns 
V//is 

/iS 


POWER SUPPLY CHARACTERISTICS 


















Supply Current 

Power Supply Rejection Ratio (Note 10) 


Full 
Full 


100 


1.9 


2.1 


90 


1.9 


2.1 


mA 
dB 



NOTES: 



1. Absolute maximum ratings are limiting values, applied 
individually beyond which the serviceability of the circuit 
may be impaired. Functional operability under any of 
these conditions is not necessarily implied. 

2. Derate at 6.8 mW/oC for operation at ambient temper- 
atures above +750C. 

3. VoUT = ±10V;RL = 2k. 

4. VcM =±10V D. C. 

5. Rl= 2kn. 



6. R|. = 2k; Full power bandwidth guaranteed based on 

SLEW RATE 



slew rate measurement using FPBW =- 



7. VOUT = 10V. 



27rVpEAK 



8. Output resistance measured under open loop conditions 
(f= 100Hz). 

9. Settling time is measured to 0.1% of final value for a lOV 
output step and Av = -1. 

10. VsUPP = ±5VD. C.to±20VD.C. 
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VFRRIS 


HA-51 80/51 80A 






Low Bias Current, Low Power 




Preliminary 


JFET Input Operational Amplifier 


APRIL 1982 



FEATURES 



DESCRIPTION 



• ULTRA LOW BIAS CURRENT 250fA 

• LOW POWER SUPPLY CURRENT 0.8mA 

• LOW OFFSET VOLTAGE 0.5mV (max.) 
•BANDWIDTH 2 MHz 
•SLEW RATE 7V//L(S 



APPLICATIONS 



• ELECTROMETER AMPLIFIER DESIGNS 

• PHOTO CURRENT DETECTORS 

• PRECISION. LONG-TERM INTEGRATORS 

• LOW DRIFT SAMPLE & HOLD CIRCUITS 

• VERY HIGH IMPEDANCE BUFFERS 

• HIGH IMPEDANCE BIOLOGICAL MICRO PROBES 



The HARRIS HA-5180/5180A is an ultra low input bias current, JFET 
input, monolithic operational amplifier which also features low power, 
low offset voltage and excellent AC characteristics. Employing 
FET/Bipolar construction coupled with dielectric isolation this 
operational amplifier offers the lowest input bias currents (250fA 
typ.) available in any monolithic operational amplifier. The HA- 
5180/5180A has another unique feature in which the offset bias 
current may be nulled by externally adjusting the offset voltage. For 
applications which require precision performance the HA-5180A of- 
fers an input offset voltage of 0.5 mV (max) while the HA-5180 offers 
3 mV (max.) 

The HA-5180/5180A also offers excellent AC performance not 
previously available in similar hybrid or monolithic op amp designs. 
The 2 MHz bandwidth and 7\J/^s slew rate of the HA-5180/5180A 
extends the bandwidth and speed for applications such as very low 
drift sample and hold amplifiers and photo-current detectors. Other 
applications include use in electrometer designs, pH/lon sensitive 
electrodes, low current oxygen sensors, long term precision in- 
tegrators and very high impedance buffer measurement designs. 

The HA-5180/5180A is patkaged in an 8-pin (TO-99) can and an 8- 
lead cerdip and is pin compatible with most existing op amp con- 
figurations. The case of the 10-99 package is internally connected to 
pin 8 so that it may be connected to the same potential as the input. 
This feature helps minimize stray leakage to the case, helps shield 
the amplifier from external noise and reduces common mode input 
capacitance. 



PINOUT 



SCHEMATIC 





-O +vcc 



-O VOUT 



o 

Balance 



-O -vcc 



Balance 



BALANCE 



Copyright (C) Harris Corporation 1982 



3272 



See Pages 3287-3291 for Package Information. 



® IC MASTER 1983 



SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS (Note 1) 

T/^= +25°C Unless otherwise stated 

Voltage Between V+ and V- Terminals 40. OV 

Differential Input Voltage ±40V 

Output Sfiort Circuit Duration Indefinite 



Power Dissipation (Note 2) 
Operating Temperature Range 
HA-5180/5180A-2 
HA-5180/5180A-5 
Storage Temperature Range 



300mW 

55°C<T;^ <+125°C 
0°C<T/^ <+75°C 
-65°C<Ta<+150°C 



ELECTRICAL RATINGS 



V+ = 15V, V- = -15V 









5180A-2 




5180A-5 




PARAMETER 


TEMP. 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


INPUT CHARACTERISTICS 


















Offset Voltage 




















+ 25°C 




0.1 


0.5 




0.1 


0.5 


mV 




Full 






1 






1 


mV 


Average Offset Voltage Drift 


Full 




5 






5 




PV/°C 


Bias Current (Note 3) 


+ 25°C 




250 


1000 




250 


1000 


fA 




Full 




1 nn 


Z)\JV 




c 
D 


oU 


pA 


Offset Current (Note 3) 


+ 25°C 




30 


200 




30 


200 


fA 




Full 




6 


30 




1 


5 


pA 


Common Mode Range 


Full 


±10 


±12- 




±10 


±12 




V 


nifforontiQl Inniit RocictQnpo 
UIMclclUldl IlipUl ncblbldllLc 






10'^ 






10'^ 






Inniil NnKP Vnltpnp (\ — ^k\-\7\ 


+ 25°C 




f u 






70 




nV/\/Hz 


Input Noise Current (f = 1kHz) 


+ 25°C 




0.01 






0.01 




pA/vC 


TRANSFER CHARACTERISTICS 


















Large Signal Voltage Gain (Note 4) 


+ 25°C 


200k 


1M 




200k 


1M 




V/V 




Full 


150k 






150k 






V/V 


Common Mode Rejection Ratio (Note 5) 


Full 


90 


no 




90 


110 




dB 


Closed Loop Bandwidth (AyQ|_= + 1) 


+ 25°C 




2 






2 




MHz 


OUTPUT CHARACTERISTICS 


















Output Voltage Swing (Note 6) 


+ 25°C 


±10 


±12 




±10 


±12 




V 




Full 


±10 






±10 






V 


Full Power Bandwidth (Note 7) 


+ 25°C 




110 






110 




kHz 


Output Current (Note 8) 


+ 25°C 


±10 


±15 




±10 


±15 




mA 


Output Resistance (Note 9) 


+ 25°C 




25 






25 




il 


TRANSIENT RESPONSE 


















Rise Time 


+ 25°C 




75 






75 




ns 


Slew Rate 


+ 25°C 


4 


7 




4 


7 






Settling Time (Note 10) 


+ 25°C 




2 






2 




yus 


POWER SUPPLY CHARACTERISTICS 


















Supply Current 


Full 




7 


1 




8 


1 


mA 


Power Supply Rejection Ratio (Note 11) 


Full 


85 


105 




85 


105 




dB 
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SPECIFICATIONS (Continued) 



ELECTRICAL RATINGS 



V+ = 15V, V- = -15V 



PARAMETER 


TEMP. 


MIN 


5180A-2 
TYP 


MAX 


MIN 


5180A-5 
TYP 


MAX 


UNITS 


INPUT CHARACTERISTICS 


















Offset Voltage 


+ 25°C 




1 


3 




1 


3 


mV 




Full 






4 






4 


mV 


















mV 


















mV 


Average Offset Voltage Drift 


Full 




5 






5 




A'V/°C 


Bias Current (Note 3) 


+ 25°C 




250 


1000 




250 


1000 


fA 




Full 




100 


500 




6 


30 


pA 


Offset Current (Note 3) 


+ 25°C 




30 


200 




30 


200 


fA 




Full 




6 


30 




•| 


5 


nA 


Common Motie Range 


Full 


±10 


. ±12 




±10 


±12 




V 


Differential Input Resistance 


+ 25°C 




10'^ 






10" 




11 


Input Noise Voltage (f = 1kHz) 


+ 25°C 




70 






70 




nV/v/RT" 


Input Noise Current (f = 1kHz) 


+ 25°C 




01 






o'oi 




pa/\/h7~ 


TRANSFER CHARACTERISTICS 


















Large Signal Voltage Gain (Note 4) 


+ 25°C 


200k 


1M 




200k 


1M 




v/v 




Full 


150k 






150k 






v/v 


Common Mode Rejection Ratio (Note 5) 


Full 


90 


110 




90 


110 




dB 


Closed Loop Bandwidtfi (AyQL= + 1) 


+ 25°C 




2 






2 




MHz 


OUTPUT CHARACTERISTICS 


















Output Voltage Swing (Note 6) 


+ 25°C 


±10 


±12 




± 10 


±12 




V 




Full 


±10 






±10 






V 


Full Power Bandwidtfi (Note 7) 


+ 25°C 




110 






110 




kHz 


Output Current (Note 8) ■ 


+ 25°C 


±10 


±15 




±10 


±15 




mA 


Output Resistance (Note 9) 


+ 25°C 




25 






25 






TRANSIENT RESPONSE 

Rise Time 
Slew Rate 

Settling Time (Note 10) 


+ 25°C 
+ 25°C 
+ 25°C 


4 


75 
7 
2 




4 


75 
7 
2 




ns 
V//US 

/JS 


POWER SUPPLY CHARACTERISTICS 
Supply Current 

Power Supply Rejection Ratio (Note 11) 


Full 
Full 


85 


0.7 
105 


1 


85 


0.8 
105 


1 


mA 
dB 



NOTES: 

1. Absolute maximum ratings are limiting values, applied individually 
beyond whichi tfie serviceability of ttie circuit may be impaired. Fun- - 
ctional operability under any of tfiese conditions is not necessarily 
implied. 

2. Deraie at 6.9 mW/°C for operation at ambient temperatures above 
+ 75°C. 

3. This parameter is guaranteed by design and is not 100% tested 



4. Vouj=±10V; RL = 2k. GaindB = 20 log ^qAv. 

5. VcM = ±10VD.C. 

6. R| = 2k 



7. R|_ = 2k; Full power bandwidth guaranteed based on slew rate 
measurement using FPBW = SLEW RATE 

8. Vr 



2 7rVpE^^K 



'OUT 



10V. 



9, Output resistance measured under open loop conditions (f = lOOHz.) 

10. Settling time is measured to 0.1% of final value for a 10V output 
•step and Ay = - 1. 



11. V 



SUPP 



= + 5V D C. to ±20V D.C. 
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Wideband, Fast Settling 
Operational Amplifier 



FEATURES 



GENERAL DESCRIPTION 



o 


FAST SETTLING TIME 


70ns 





VERY HIGH SLEW RATE 


200V//is 


• 


WIDE GAIN-BANDWIDTH 


150MHz 


• 


POWER BANDWIDTH 


6.5MHz 


• 


LOW OFFSET VOLTAGE 


5mV 


o 


INPUT VOLTAGE NOISE 


15nV/\/Hz 


o 


MONOLITHIC BIPOLAR CONSTRUCTION 





APPLICATIONS 



o FAST, PRECISE D/A CONVERTERS 
o HIGHSPEED SAMPLE-HOLD CIRCUITS 

• PULSE AND VIDEO AMPLIFIERS 

• WIDEBAND AMPLIFIERS 

• REPLACE COSTLY HYBRIDS 



SCHEMATIC 




HA-5190/5195 are monolithic operational amplifiers featuring 
an ultimate combination of speed, precision, and bandwidth. 
Employing monolithic bipolar construction coupled with di- 
electric isolation, these devices are capable of delivering an un- 
paralleled 200V/ p s slew rate with a settling time of 70ns (0.1%, 
5V output step). These truly differential amplifiers are designed 
to operate at gains > 5 without the need for external compensa- 
tion. Other outstanding HA-5190/5195 features are 150MHz 
gain-bandwidth-product and 6.5MHz full power bandwidth. In 
addition to these dynamic characteristics, these amplifiers also 
have excellent input characteristics such as 5mV offset voltage 
and 15nV input voltage noise (at 1kHz). 

With 200V/ 11% slew rate and 70ns settling time, these devices 
make ideal output amplifiers for accurate, high speed D/A con- 
verters or the main components in high speed sample/hold cir- 
cuits. 150MHz gain-bandwidth-product, 6.5MHz power band- 
width, and 5mV offset voltage make HA-5190/5195 ideally 
suited for a variety of pulse and wideband video amplifier appli- 
cations. 

At temperatures above +750C, a heat sink is required for HA- 
5190. (See note 2). HA-5190 is specified over the -55^0 to 
+1250C range while HA-5195 is specified from O^C to +750C. 



PINOUTS 



TOP VIEW 



Section 1 1 for Packaging 



TOP VIEW 




CASE TIED TO V- 
LH0032 PINOUT 
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ABSOLUTE MAXIMUM RATINGS (Note 1) 




Voltage between V+ and V- Terminals 


35V 


Differential Input Voltage 


6V 


Output Current 


50mA (Peak) 


Internal Power Dissipation (Note 2) 


870mW (Cerdip); 1W (TO-8) Free Air 


Operating Temperature Range: (HA-5190) 


-550C<Ta<+1250C 


(HA-5195) 


0oC<Ta<+75OC 


Storage Temperature Range 


-65oC<Ta<+150oC 



SPECIFICATIONS 



ELECTRICAL CHARACTERISTICS VsuPPLY =i 15 Volts; Rl= IK ohms, unless otherwise specified. 





HA-5190 
-550C to+1250C 


HA-5195 
0oCto+75oC 




PARAMETER 


TEMP 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


INPUT CHARACTERISTICS 


















Uiiset Voltage 


FULL 




3.0 


5.0 
10.0 




0.0 


6 
10.0 


mV 
mV 


Average Offset Voltage Drift 


FULL 




20 






20 




/jV/oC 


Bias Current 


+250C 
FULL 




5 


15 
20 




5 


15 
20 


pA 
u A 


Offset Current 


+250C 
FULL 




1 


4 
6 




1 


4 
6 


/;A 

ma 


Input Resistance 


+250C 




10 






10 




Kohms 


Input Capacitance 


+250C 




1.0 






1.0 




pF 


Common Mode Range 


FULL 


±5 






-1-5 






V 


Input Noise Voltage (f = 1kHz, Rg = 0S7) 


+250C 




15 






15 




nV/yRz 


TRANSFER CHARACTERISTICS 


















Large Signal Voltage Gain (Note 3) 


+250C 
FULL 


15K 
5K 


30K 




10K 
5K 


30K 




V/V 
V/V 


Common-Mode Rejection Ratio (Note 4) 


FULL 


74 






74 






dB 


Gain-Bandwidth-Product (Notes 5 & 6) 


+250C 




150 






150 




MHz 


OUTPUT CHARACTERISTICS 


















Output Voltage Swing (Note 3) 


FULL 


±5 


±8 






±8 




V 


Output Current (Note 3) 


+250C 


25 


30 




25 


30 




mA 


Output Resistance 


+250C 




30 






30 




Ohms 


Full Power Bandwidth (Note 3 & 7) 


+250C 


5 


6.5 




5 


6.5 




MHz 


TRANSIENT RESPONSE (Note 8) 


















Rise Time 


+250C 




13 


18 




13 


18 


ns 


Overshoot 


+250C 




8 






8 




% 


Slew Rate 


+250C 


160 


200 




160 


200 




V//HS 


Settling Time: 

5V Step to 0.1% 

5V Step to 0.01% 
2.5V Step to 0.1% 
2.5V Step to 0.01% 


+250C 
+250C 
+250C 
+250C 




70 
100 
50 
80 






70 
100 
50 
80 




ns 
ns 
ns 
ns 


POWER REQUIREMENTS 


















Supply Current 


FULL 




19 


28 




19 


28 


mA 


Power Supply Rejection Ratio (Note 9) 


FULL 


70 


90 




70 


90 




dB 
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JUL Y 1982 



HA-5320 

High Speed 
Precision Monoiithic 
Sample and Moid Ampiifier 



FEATURES 



DESCRIPTION 



GAIN, dc 

ACQUISITION TIME 
DROOP RATE 

APERTURE TIME 
PEDESTAL ERROR 
INTERNAL HOLD CAPACITOR 
FULLY DIFFERENTIAL INPUT 
TTL COMPATIBLE 



2x 106 V/V 
1.0 lis (0.01%) 
0.08AiV/iis(25°C) 
17 jjV/jus (FULL TEMP) 
25ns 
1.0 mV 



APPLICATIONS 



PRECISION DATA ACQUISITION SYSTEMS 
D/A CONVERTER DEGLITCHING 
AUTO-ZERO CIRCUITS 
PEAK DETECTORS 



The HA-5320 was designed for use in precision, high speed data 
acquisition systems. 

The circuit consists of an input transconductance amplifier capable of 
providing large amounts of charging current, a low leakage analog switch, 
and an output integrating amplifier. The analog switch sees virtual 
ground as its load; therefore, charge injection on the hold capacitor is 
constant over the entire input/output voltage range. The pedestal 
voltage resulting from this charge injection can be adjusted to zero by 
use of the offset adjust inputs. The device includes a hold capacitor. 
However, if improved droop rate is required at the expense of acquisi- 
tion time, additional hold capacitance may be added externally. 

This monolithic device is manufactured using the Harris dielectric 
isolation process, minimizing stray capacitance and eliminating SCR's. 
This allows higher speed and latch-free operation. The HA-5320 requires 
+15V, and is available in a ceramic or plastic 14-pin DIP. 



PINOUT 



FUNCTIONAL DIAGRAM 



TOP VIEW 



-INPUT I 
♦INPUT I 



'I 

'I 
OFFSET ADJ. 

OFFSET ADJ. ^ 

REF GNd[^ 
OUTPUT ^ 



^ S/H CONTROL 
^ SUPPLY GND 

] N.C. 

□ EXTERNAL 
HOLDCAPACITOI 

^ N.C. 
]- 

~] INTEGRATOR 
COMPENSATION 



Copyright (c) Harris Corporation 1982 



OFFSET 
ADJUST 



Q Q 



-INPUT O- 
flNPUT O- 



S/H CONTROL O 



■Si 



"XT 

SUPPLY V- 
GND 



-O OUTPUT 



^6 ^_ 

REF INTEGRATOR 
GND COMPENSATION 



EXTERNAL 

HOLD 
CAPACITOR 
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SPECIFICATIONS ffi 



ABSOLUTE MAXIMUM RATINGS Internal Power Dissipation 450mW(Note2) 

Voltage between V"*" and V~ terminals 40V Operating Temperature Range 

Differential Input Voltage ±24V HA-5320-2/8 -BB^C < TA < +125°C 

Digital Input Voltage (Pin 14) +8V,-1BV HA-B320-B 0^0 <TA < +7B0C 

Output Current, continuous +20mA (Note 1) Storage Temperature Range -6B°C < TA 5.+150°C 



ELECTRICAL CHARACTERISTICS Test Conditions (unless otherwise specified) 

V Supply = +1 BV; Ch - Internal; Digital Input (Pin 14), Val = +0-8V (sample), Vah = +2.0V (hold). 



PARAMETER 




HA-5320-2/8 


HA-5320-5 


UNITS 


TEMP 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


INPUT CHARACTERISTICS 


Input Voltage Range 


Full 


±10 






±10 






V 


Input Resistance 


2B0C 


1 


5 




1 


5 




Mn 


Input Capacitance 


2B0C 






3 






3 


PF 


Offset Voltage 


2B0C 




0.2 


0.5 




0.5 


1.0 


mV 




Full 






2.0 






1.5 


mV 


Bias Current 


25OC 




70 


200 




100 


300 


nA 




Full 






200 






300 


nA 


Offset Current 


250c 




30 


100 




30 


300 


nA 




Full 






100 






300 


nA 


Common Mode Range 


Full 


±10 






±10 






V 


CMRR(Note3) 


2B0C 


80 


90 




72 


90 




dB 


Offset Voltage T.C. 


Full 




5 


15 




5 


20 


UV/OC 



TRANSFER CHARACTERISTICS 



Gain, dC 


250c 


106 


2x106 




3x105 


2x106 




V/V 


Gain Accuracy, Av = +1 


250c 




.5x10-4 






.5x10-4 




%FSR 


Gain Accuracy, T.C. 


Full 




+.6 






+.6 




ppm/°C 


Gain Bandwidth Product 


250c 
















(Note 4, 5) CH= lOOpF 






2.0 






2.0 




MHz 


CH = 1000pF 






.18 






.18 




MHz 


OUTPUT CHARACTERISTICS 


Output Voltage 


Full 


+10 






+10 






V 


Output Current 


250c 


±10 






±10 






mA 


Full Power Bandwidth 


250c 




600 






600 




KHz 


(Note 4, 6) 


















Output Resistance 


2b°C 




1.0 






1.0 






(Hold mode) 


















Total Output Noise, DC to 10 MHz 


















Sample 


250c 




125 


200 




12B 


200 


juV RMS 


Hold 


25OC 




125 


200 




125 


200 


uV RMS 
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SPECIFICATIONS (continued) 
liiiiiiiiiiiMiiiii—— n— 



PARAMETER 




HA-5320-2/8 


HA-5320-5 


UNITS 


TEMP 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 



TRANSIENT RESPONSE 



Rise Time 


250c 




100 






100 




nS 


Overshoot 


250c 




15 






15 




% 


Slew Rate (Note?) 


250c 




45 






45 




V/ys 


DIGITAL INPUT CHARACTERISTICS 


Input Voltage (High), V^H 


Full 


2.0 






2.0 






V 


Input Voltage (Low), V A L 


Full 






0.8 






0.8 


V 


Input Current (Val= OV) 


Full 






4 






4 


wA 


Input Current (Vah^ +5V) 


Full 






0.1 






0.1 


uA 


SAMPLE/HOLD CHARACTERISTICS 


Acquisition Time (.1%) 


25OC 




.8 






.8 




uS 


(Note?) 


















Acquisition Time (.01%) 


25°C 




1.0 






1.0 




jjS 


(Note?) 


















Aperture Time 


250c 




25 






25 




nS 


Aperture Delay Time 


25°C 




30 






30 




nS 


Aperture Uncertainty 


25OC 




1 






1 




nS 


Droop Rate 


25OC 




.08 






.08 




<uV/us 


Droop Rate 


Full 




17 






1.2 




juV/us 


Drift Current (Note 8) 


25OC 




8 






8 




pA 


Drift Current (Note 8) 


Full 




1.7 






.12 




nA 


Charge Transfer (Note 8) 


250c 




0.1 






0.1 




pC 


Hold Mode Settling Time (.01%) 


Full 




185 






185 




nS 


Hold Mode Feedthrough 


Full 




2 






2 




mV 


(lOVp-p, lOOKHz) 


















POWER SUPPLY CHARACTERISTICS 


Positive Supply Voltage 


Full 


+14.5 


+15 


+16 


+14.5 


+15 


+16 


V 


Negative Supply Voltage 


Full 


-14.5 


-15 


-IB 


-14.5 


-15 


-16 


V 


Positive Supply Current 


250c 




11 


13 




11 


13 


mA 


Negative Supply Current 


250c 




-11 


-13 




-11 


-13 


mA 


Power Supply Rejection V"*" 


Full 


80 






80 






dB 


(Note 9) V- 


Full 


65 






65 






dB 



5. Vq = lOOmVpp. 

6. Vq = 20Vpp. 

7. Vq = 10V step. 

8. Vjn = OV, Vah = +3.5V, < 50ns (Val to Vah)- 

9. Based on a one volt delta in each supply, ie: 1 5V + 0.5VDC. 

WARNING: This device cannot tolerate even a momentary short 
circuit to ground or either supply. 



NOTES: 

1. Internal Power Dissipation may limit Output Current 
below +20 mA. 

2. Derate power dissipation by 4.3 mW/°C above 105°C ambient. 

3. Vcm = +5VDC 

4. Av = +1; Ri_ = IKH ; Cl = 50pF 
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APPLYING THE HA-5320 



The HA-5320 has the uncommitted differential inputs of an op 
amp, allowing the Sample/Hold function to be combined with 
many conventional op amp circuits. See Harris' Application Note 
#AN517fora collection of circuit ideas. (Note, however, these apply 
to a different Sample/Hold amplifier. The HA-5320 is not necessarily 
plug-in compatible.) 



ed between pins 7 and 1 1 . This external hold capacitance will reduce 
droop rate at the expense of acquisition time, and provide other 
trade-offs as shown in the Performance Curves. 

If an external hold capacitor Ch is used, then a noise bandwidth 
capacitor of value 0.1 Ch should be connected from pin 8 to ground. 
Exact value and type are not critical. 



LAYOUT 

A printed circuit board with ground plane is recommended for 
best performance. Bypass capacitors (.01 to 0.1/jF, ceramic) should 
be provided from each power supply terminal to the Power Gnd 
terminal on pin 13. 

The ideal ground connections are pin 6 (Reference Ground) directly 
to the system Signal Ground, and pin 13 (Supply Ground) directly 
to the system Supply Common. 



The hold capacitor Ch should have high insulation resistance and 
low dielectric absorption, to minimize droop errors. Polystyrene 
dielectric is a good choice for operating temperatures up to +S5°C. 
Teflon and glass dielectrics offer good performance to +125°C and 
above. 

The hold capacitor terminal (pin 11) remains at virtual ground 
potential. Any PC connection to this terminal should be kept short 
and "guarded" by the ground plane, since nearby signal lines or 
power supply voltages will introduce errors due to drift current. 



HOLD CAPACITOR 



POWER SUPPLIES 



The HA-5320 includes a 100 pF MOS hold capacitor, sufficient for 
most high speed applications (the Electrical Characteristics section is 
based on this internal capacitor). Additional capacitance may be add- 



The HA-5320 is designed for operation with +15V supplies, and 
these levels should be maintained within ±0.5V. It will not function 
properlywith + 12V supplies. 



APPLICATIONS 



Figure 6 shows the HA-5320 connected as a unity gain noninverting 
amplifier - its most widely used configuration. As an input device 
for a fast successive — approximation A/D converter, it offers the 
highest throughput rate available from a monolithic IC sample /hold 
amplifier. Also, the HA-5320's pedestal error is adjustable to zero 
using the Offset Adjust potentiometer, to deliver a 12 bit accurate 
output from the converter. 

The application may call for an external hold capacitor Ch as shown. 
As mentioned earlier, O.ICh is then required at pin 8 to maintain 



stability in the output buffer. The RC network on pin 14 introduces 
a delay to insure that the sample-to-hold transient has settled before 
a conversion begins. 

The HA-5320 output circuit does not include short circuit pro- 
tection, and consequently its output impedance remains low at 
high frequencies. Thus; the step changes in load current which occur 
during an A/D conversion are absorbed at the S/H output with 
minimum voltage error. However, the unprotected output cannot 
tolerate even a brief short circuit to ground or either supply. 



OFFSET 
ADJUST 
+15mV 



V|N O- 



S/H CONTROL , 



±j — v_ 



-15V +15V 

lOKn o o 



ft; 



Ill 




500 pF 



•<7 

SYSTEM 
POWER 
GROUND 



-i-i 



t7 

SYSTEM 
SIGNAL 
GROUND 



START 
CONVERT 



ANALOG 
PWR. GND 




DIGITAL 
OUTPUT 



Figure 6 

TYPICAL HA-5320 COIMNECTIOIMS; NONINVERTING UNITY GAIN MODE. 
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PERFORMANCE CURVES 



VSUPPLY = ±15VDC 

TYPICAL SAMPLE AND HOLD PERFORMANCE 
AS FUNCTION OF HOLDING CAPACITOR 




ACQUISITION TIME 
^ FOR 10V STEP TO +0.01% 
MICROSECONDS 
I I 
VOLTAGE DROOP 
DURING HOLD MODE, 
MILLIVOLTS/100 
MILLISECONDS 



1000. 



100. — 



10. -- 



1.0 -- 



SAMPLE-TO-HOLD 
OFFSET (PEDESTAL) 
ERROR, MILLIVOLTS 



100 1000 10K 100K 

Ch value, PICOFARADS 



DRIFT CURRENT 
VS. TEMPERATURE 



Ch = lOOpF, INTERNAL 



-25 +25 +50 +75 +100 +125 
TEMPERATURE, °C 



OPEN LOOP GAIN AND PHASE RESPONSE 



GAIN, 
dB 



120 
100 
80 
60 
40 
20 














































































































(Ch = 


lOOpF) 






(C 


H= IIOOpF 


) 


G 

















































45 
90 
135 
180 



PHASE. 
DEGREES 



10 100 



IK 



10K 100K 1M 10M 



TYPICAL SAMPLE-TO-HOLD OFFSET 
(PEDESTAL) ERROR 

PEDESTAL VS. LOGIC (Vah) VOLTAGE 



PEDESTAL VS. INPUT VOLTAGE 



Ta = +250C 



PEDESTAL 
VOLTAGE 
(MILLIVOLTS) 



1.0 



0.1 



0.01 



H 1- 



-10 -8 -6 -4 -2 



Ch = 100 pF 



Ch = 1000 pF 



Ch = .OIuF 



-I h 



2 4 



8 10 



DC INPUT (VOLTS) 



3.0 -• 



> 
E 

uj 2.5 1 
O 
< 
I- 
-I 

o 

> 2.0 - 



V) 
UJ 

O 

UJ 1.5t 

0. 



1.0 



Ch = 100 pF 



+750C 




1 1_ 

3 4 

Vah (VOLTS) 
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rgl HARRIS 


HA-8023 




m # If^l w Is If r # If r ^# 




Programrr^abie 


Preliminary 


Operational Amplifier 



FEATURES 



DESCRIPTION 



■ LOW INPUT OFFSET VOLTAGE (MAX) 3mV 

• LOW INPUT BIAS CURRENT (MAX) 30nA 

• WIDE POWER SUPPLY RANGE ±2VTO±18V 

• INTERNALLY COMPENSATED 



APPLICATIONS 



• BATTERY-POWERED EQUIPMENT 

I CURRENT CONTROLLED OSCILLATORS 

• ACTIVE FILTERS 

• VARIABLE ACTIVE FILTERS 



The HA-8023 triple programmable amplifiers are Internally 
compensated, monolithic devices which offer a wide range 
of performance characteristics that can be controlled by 
adjusting the circuits' "SET" current. Each amplifier on 
the chip can be adjusted independently, and by adjusting 
an external resistor or current source, the electrical char- 
acteristics can be programmed to the desired levels. This 
versatile adjustment capability enables the HA-8023 to 
provide optimum design solutions by delivering the required 
level of performance with minimum power dissipation. 

The HA-8023-2 performance specifications are guaranteed 
over the -550C to +1250C temperature range and the 
HA-8023-5 over the O^C to +750C temperature range. 



PINOUT 



SCHEMATIC 



Section 11 for Packaging 



INVERTING 
INPUT A 



NC [T[ 

[I 



NON-INVERTING 
INPUT A 



QUIESCENT 
CURRENT SET C 



INVERTING 
INPUT C 



NON-INVERTING 
INPUT C 



UTB I 4 



[I 



QUIESCENT 
CURRENT SET A 




3 

js] + DC SUPPLY A 
OUTPUT A 





3 
I] 

m 

3° 
3 



NON-INVERTING 
INPUT B 



INVERTING 
INPUTS 



QUIESCENT 
CURRENT SETS 



UTPUTC 
-DC SUPPLY 
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SPECIFICATIONS 



ABSOLUTE MAXIMUM RATINGS 

Voltage Between M+ and V- 
Differential Input Voltage 
Input Voltage (Note 2) 
Peak Output Current 
Internal Power Dissipation 
Storage Temperature Range 



(Note 1] 



±22V 
±15V 
±15V 

Full Short Circuit Protection 
300mW 
-65oCto+150oC 



ELECTRICAL CHARACTERISTICS Vs = ±6V, Iq = 30a/A, unless otherwise specified Iq = Quiescent Supply Current 



HA-8023-2 
-550Cto+1250C 



PARAMFTFR 
rrMiMlvic 1 t n 


TFMP 


MIN 

IVl 1 IV 


TYP 


MAX 

IVl MA 


MIN 


TYP 


MAX 


UNITS 


INPUT CHARACTERISTICS 


















Offset Voltage (Note 3) 


+250C 




2 


3.0 




2 


6 


mV 




Full 




2 


4 




2 


7.5 


mV 


Offset Voltage Average Drift 


Full 




5 






5 




/jV/oC 


Bias Current 


+250C 




3 


30 




3 


30 


nA 




Full 




5 


50 




5 


50 


nA 


Offset Current 


+250C 




3 


10 




3 


10 


nA 




Full 




1 


15 




1 


15 


nA 


Input Resistance 




Q 


in 







in 
1 u 




IVl ^ L 


Input Voltage Range (Note 4) 






± '"J 




-1. 19 
± 1^ 


4.1*3 




V 


TRANSFER CHARACTERISTICS 


















Large Signal Voltage Gain (Note 5) 


hull 


CI/ 


lUtv 




Ol\. 


1 Ul\ 




\/ /\/ 
V/ V 


Channel Separation (Note 6) 


+25OC 




105 






105 




dB 


Common iVIode Rejection Ratio (Note 7) 


+25OC 


70 


100 




70 


100 




dB 


Unity Gain Bandwidth (Note 8) 


+25OC 




270 






270 




kHz 


OUTPUT CHARACTERISTICS 


















Output Voltage Swing (Note 9) 


+25OC 


±11 


±13 




±11 


±13 




V 




Full 


±10 


±13 




±10 


±13 




V 


Output Voltage Swing (Note 10) 


+25OC 


±12 


±14 




±12 


±14 




V 


Output Voltage Swing (Note 11) 


+25OC 


±4 


±5 




±4 


±5 




V 




Full 


±4 


±5 




±4 


±5 




V 


Output Short Circuit Current 


+250C 




±4 






±4 




mA 


Full Power Bandwidth (Note 12) 


+250C 




3.5 






3.5 




kHz 


Output Resistance 


+250C 




2 






2 




Kn 


TRANSIENT RESPONSE (Note 13) 


















Rise Time 


+250C 




700 






700 




ns 


Slew Rate 


+250C 




.1 






.1 




V//US 


Overshoot 


+250C 




12 






12 




%. 


POWER SUPPLY CHARACTERISTICS 


















Supply Current 


+250C 




30 


40 




30 


50 


iuA 


Power Consumption (Note 14) 


+250C 




360 


480 




360 


600 




Power Supply Rejection Ratio (Note 15) 


+250C 


76 


100 




76 


100 




dB 



HA-8023-5 
OOC to +750C 
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HA-4900/02/05 

Precision Quad Comparator 



FEATURES 



DESCRIPTION 



FAST RESPONSE TIME 

LOW OFFSET VOLTAGE 

LOW OFFSET CURRENT 

SINGLE OR DUAL-VOLTAGE SUPPLY 
OPERATION 

SELECTABLE OUTPUT LOGIC LEVELS 

ACTIVE PULL-UP/PULL-DOWN OUTPUT 
CIRCUIT- NO EXTERNAL RESISTORS 
REQUIRED 



130ns 
2.0mV 
lOnA 



APPLICATIONS 



• THRESHOLD DETECTOR 

• ZERO-CROSSING DETECTOR 

• WINDOW DETECTOR 

• ANALOG INTERFACES FOR MICROPROCESSORS 

• HIGH STABILITY OSCILLATORS 

• LOGIC SYSTEM INTERFACES 



The HA-4900 series are monolithic, quad, precision compar- 
ators offering fast response time, low offset voltage, low 
offset current, and virtually no channel-to-channel crosstalk 
for applications requiring accurate, high speed, signal level 
detection. These comparators can sense signals at ground 
level while being operated from either a single +5 volt supply 
(digital systems) or from dual supplies (analog networks) up 
to +15 volts. The HA-4900 series contains a unique current 
driven output stage which can be connected to logic system 
supplies (VLogic+ and VLogjc-) to make the output levels 
directly compatible (no external components needed) with 
any standard logic or special system logic levels. In com- 
bination analog/digital systems, the design employed in the 
HA-4900 series input and output stages prevents trouble- 
some ground coupling of signals between analog and digital 
portions of the system. 

These comparators' combination of features makes them 
ideal components for signal detection and processing in data 
acquisition systems, test equipment, and microprocessor/ 
analog signal interface networks. 

All devices are available in 16 pin dual-in-line ceramic pack- 
ages. The HA-4900/4902-2 operates from -550C to +1250C 
and the HA-4905-5 operates over aO^C to +750C temp- 
erature range. 



PINOUT 



SCHEMATIC 



Section 1 1 for Packaging 



Top View 



vlogicW 





V+ 





Vlogic(-) 



16 



15 



14 



11 



10 




ONE FOURTH ONLY (HA-4900 SERIES) 
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SPEC IF I CA TIONS 



ABSOLUTE MAXIMUM RATINGS (Note 1] 



Voltage Between V+ and V- 

Voltage Between Vi_ogic(+) and VLogic(-) 

Differential Input Voltage 

Peak Output Current 

Internal Power Dissipation (Note 7, 8) 

Storage Temperature Range 



33V 
18V 
+15V 
+50mA 
880mW 
-650C <Ta< 150OC 



ELECTRICAL CHARACTERISTICS V+ = +15.0V, V- = -15.0V, VLogic(+) = 5.0V, VLogic(-) = GND. 







HA-4900-2 
-550Cto+1250C 


HA-4902-2 
-550Cto+1250C 


HA-4905-5 
OOCto +750C 




PARAMETER 


TEMP 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


INPUT CHARACTERISTICS 
























Offset Voltage (Note 2) 


250C 
Full 




2 


3 
4 




2 


5 
8 




4 


/.b 
10 


mV 
mV 


Offset Current 


250c 
Full 




10 


25 
35 




10 


35 
35 




25 


50 
70 


nA 
nA 


Rlat fliirrpnt (IMntp 


250c 
Full 




50 


75 
150 




50 


150 
200 




100 


150 
300 


nA 
nA 


Input Sensitivity (Note 4) 


250c 
Full 






Vio +.3 
Vio +.4 






Vio +.5 
Vio +.6 






Vio +.5 
Vio +.7 


mV 
mV 


Common Mode Range 


Full 


V- 




V+ -2.4 


V- 




V++2.4 


V- 




V++2.4 


V 


TRANSFER CHARACTERISTICS 
























Large Signal Voltage Gain 


250c 




400K 






400K 






400K 




\//\/ 

v/ V 


Response Time (TpjO) (Note 5) 


250c 




130 


200 




130 


200 




130 


200 


ns 


Response Time (Tpjl) (Note 5) 


250c 




180 


215 




180 


215 




180 


215 


ns 


OUTPUT CHARACTERISITICS 
























Output Voltage Level 
























Logic "Low State" (Vql) (Note 6) 


Full 




0.2 


0.4 




0.2 


0.4 




0.2 


0.4 


V 


Logic "High State" (Vqh) (Note 6) 


Full 


3.5 


4.2 




3.5 


4.2 




3.5 


4.2 




V 


Output Current 
























■sink 


Full 


3.0 






3.0 






3.0 






mA 


'Source 


Full 


3.0 






3.0 






3.0 






mA 


POWER SUPPLY CHARACTERISTICS 
























Supply Current, Ips (+) 


250c 




6.5 


20 




6.5 


20 




7 


20 


mA 


Supply Current , Ips (-) 


250c 




4 


8 




4 


8 




5 


8 


mA 


Supply Current, Ips (Logic) 


250c 




2.0 


4 




2.0 


4 




2.0 


4 


mA 


Supply Voltage Range 
























VLogic (+) (Note 7) 


Full 







+15.0 







+15.0 







+15.0 


V 


VLogic (-)(Note7) 


Full 


-15.0 







-15.0 







-15.0 







V 
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Harris Selection Guide to 

Industry Standard 
Operational Amplifiers 



LM108/LM308' 

LM118/LIVI318* 

LM143/LM343* 

LM146/LIVI346 

LIVI148/LIVI348* 

LM1458/LM1558' 

LM4250/LM4250C 

LF155 Series 

LF156 Series 

LF157 Series 

LF347 

OP 07 



*Harris also offers these product types with improv- 
ed electrical specifications. Improved versions are 
identif ied by an "A" suffix, i.e. LM143A/LM343A. 
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Harris Analog Package Selection Guide 





PACKAGE CONFIGURATION (See Note) 












LEADLESS 


rAn 1 IMU. 


CAN 


PLASTIC 


CERDIP 


SIDE BRAZE 


CHIP CARRIER 


HA-1608 


R 


G 


L 






HA-2400/04/05 








B 




HA-2420/25 




H 


D 




X 


HA-2500/02/05 


R 


G 


L 






iiM— 1 yji 1 ^/ lu 


R 


G 


L 






HA-2520/22/25 


R 


G 


L 






HA-2530/35 


R 










HA-2539 




H 


D 




X 


HA-2540 




H 


D 






w A-9Rnn/n9/nR 

nM— ZUUU/ UZ/ U3 


R 


G 


L 






HA-2620/22/25 


R 


G 


L 






. HA-2630/35 


V 










HA-2640/45 


R 




L 






HA-2650/55 


R 


G 


L 






HA-2720/25 


R 




L 






HA-2730/35 






D 






HA-2740 




J 


E 






HA-4156 




H 


D 






HA-4600/02/05 




H 


D 










H 


D 






HA-4741 




H 


D 




X 


HA-4900/02/05 






E 




X 


HA-5062 


R 


G 


L 






HA-5064 




H 


D 






HA-5082 


R 


G 


L 






HA-5084 




H 


D 








R 


G 


L 






HA-51 02/51 12 




G 


L 






HA-51 04/51 14 




H 


D 




X 


HA-5107E 


R 


G 


L 






HA-51 10/15 


R 


G 


L 






HA-51 30/35 


R 


G 


L 




X 


HA-51 60/62 


R 










HA-51 70 


R 


G 


L 




X 


11 A c 1 on 
M A-b loU 


R 


G 


L 






HA-51 90/95 


V 




D 






HA-8023 




J 


E 






HC-5502 






M 






HC-5510 






M 






HC-5511 




* 








HC-551 2/551 2A 






E 






HC-55516 








A 




HD-0165 






M 






H 1-200 


T 


H 


D 






HI-201 




J 


E 




X 


HI-201HS 




J 


E 






HI -300/30 1/304/305 


T 


H 


D 







NOTE: "Package Configuration" references drawings on the following pages. Package designations to be used 
in constructing the part number are explained in the Ordering Information in the Part number guide. 

Plastic DIP packages are not available for military temperature range. 

Consult factory for information on ordering and availability of products with package configurations other 
than those indicated in the chart. 

Solder-dipped parts add +0.003 inches to "dimension B" in plastic DIP and "dimension G" in metal cans. 
* Contact factory for packaging. 
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Harris Analog Package Seleetion Guide (continued) 





PACKAGE CONFIGURATION (See Note) 












LEADLESS 


PART NO. 


AM 


PI ACTIP 




cine RPA7P 




n l-oU^/oUo/oUD/oU/ 




u 
n 


n 






Ut TPI /'?P/l/'?R7/'5Qn 

n i-oo 1 /oO'f/oo/ /oyu 












OQ1 l'3Q~l 
OO 1 lOOl 


T 


J 


E 






ooA /Tan 




J 


E 






H 1-506/507 




p 

r 


M 

IM 




Y 

T 


n l-OUOM/OU/ r\ 




P 

r 


M 

IM 




Y 

T 


n I— □uo/ouy 




J 


E 




X 


Ml RnPA/RHQA 

n i-ouoM/ouyM 




J 


E 




X 


HI-516 




P 


N 




Y 


HI-518 




K 


F 






H 1-524 




K 


F 






n l-ooo 




J 


E 






HI-562A 








C 


Y 


HI-1818A/1828A 




J 


E 






H 1-5040 thru 5051 




J 


E 






HI -5043/5045 






E 




X 


H 1-5610 








c 




HI-5618A/18B 




K 


F 






HI-5712/12A 




(MC) LCC's on Ceramic Substrate 




H 1-5900 




(MB) LCCs on Ceramic Substrate 




ni-byui 




(MB) LCCs on Ceramic Substrate 




H 1-7541 




K 




z 


Y 
A 


n V- 1 uuu/uo/ 1 u 




J 








i_ r«DOo 


n 


G 


L 






Lr loo/ 1 ooA/JotD/oooA/oooD 


R 


G 


L 








R 


G 


L 






LF157/157A/357/357A/357B 


R 


G 


L 










D 


H 






LIVI 1 Uo/oUo 


n 


G 


L 






UIVI 1 UoA/oUoA 


R 


G 


L 






L.IVI 1 1 O/ O 1 O 


R 


G 


L 






LM118A/318A 


D 

n 


G 


L 






LM 143/343 


R 


G 


L 






LM 143 A/343 A 


R 


G 


L 






LM 146/346 




J 


E 






LM 148/348 




H 


D 






LM148A/348A 




H 


D 






LM 1458/1 558A 


R 


G 


L 






LM2908 




H 


D 






LM4250/4250C 


R 


G 


L 






OP-07 


R 


G 


L 







NOTE: "Package Configuration" references drawings on the following pages. Package designations to be used 
in constructing the part number are explained in the Ordering Information in the Part number guide. 

Plastic DIP packages are not available for military temperature range. 

Consult factory for information on ordering and availability of products with package configurations other 
than those indicated in the chart. 

Solder-dipped parts add +0.003 inches to "dimension B" in plastic DIP and "dimension G" in metal cans. 
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Package Configuration 



D TYPE SIDE BRAZED CERAMIC 



Q t- 




PKG. 
TYPE 


LEAD 
COUNT 


DIM. 
A 


DIM. 
B 


DIM. 
C 


DIM. 
D 


DIM. 
E 


DIM. 
F 


DIM. 
G 


DIM. 
H 


DIM. 
L 


DIM. 
Q 


DIM. 
S 


A 


14 


300 


.014 


.008 


785 


.220 


.290 


.030 


.100 


.125 
!200 


.015 
!060 




.023 


.015 


.310 


.320 


.070 


BSC 


.098 


B 


16 


.200 


.014 
.023 


.008 
.015 


i40 


.220 


.290 


.030 
.070 


.100 


.125 


.015 




.310 


.320 


BSC 


.200 


.060 


.098 


Z 


18 


.200 


.014 
.023 


.008 
.015 


iio 


.220 


.290 


.030 
.070 


.100 


.125 
.200 


.015 




.310 


.320 


BSC 


.060 


.098 



DIMENSIONS IN INCHES 



D TYPE SIDE BRAZED CERAMIC 



H 

-A s 



PKG. 
TYPE 


LEAD 
COUNT 


DIM. 
A 


DIM. 
B 


DIM. 
C 


DIM. 
D 


DIM. 
E 


DIM. 
F 


DIM. 
G 


DIM. 
H 


DIM. 
L 


DIM. 
Q 


DIM. 
S 


C 


24 


.225 


.014 
.023 


.008 
.015 




.500 


.590 
.620 


.030 
.070 


.100 
BSC 


.120 
.200 


.015 
.075 


.098 


1.290 


.610 



DIMENSIONS IN INCHES 



D E 



G H 



J-8 TYPE 

Q 



J TYPE CERDIP DUAL-IIM-LINE 

N TYPE PLASTIC DUAL-IN-LINE 

8 PIN MINI-CERDIP 

D 



WWW 




PKG. 
TYPE 


LEAD 
COUNT 


DIM. 
A 


DIM. 
B 


DIM. 
C 


DIM. 
D 


DIM. 
E 


DIM. 
F 


DIM. 
G 


DIM. 
H 


DIM. 
L 


DIM. 
Q 


DIM. 
S 


DIM. 

a 


G,L 


8 


.200 


.014 
.023 


.008 
.015 


.395 


.220 
.310 


.290 
.320 


.030 
.070 


.100 
BSC 


.125 
.200 


.015 
.060 


.060 


0° 
15° 


D,H 


14 


.200 


.014 
.023 


.008 
.015 


.790 


.220 
.310 


.290 
.320 


.030 
.070 


.100 
BSC 


.125 
.200 


.015 
.060 


.098 


OO 
15° 


E,J 


16 


.200 


.014 
.023 


.008 
.015 


.790 


.220 
,310 


.290 
.320 


.030 
.070 


.100 
BSC 


.125 
.200 


.015 
.060 


.060 


OO 
15° 


F, K 


18 


.200 


.014 
.023 


.008 
.015 


.950 


.220 
.310 


.290 
.320 


.030 
.070 


.100 
BSC 


.125 
.200 


.015 
.060 


.060 


0° 
15° 



DIMENSIONS IN INCHES 
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S3 



Package Configuration 



M N 



J TYPE CERDIP DUAL-IN-LINE 
N TYPE PLASTIC DUAL-IN-LINE 

D- 




PKG. 
TYPE 


LEAD 
COUNT 


DIM. 
A 


DIM. 
B 


DIM. 
C 


DIM. 
D 


DIM. 
E 


DIM. 
F 


DIM. 
G 


DIM. 
H 


DIM. 
L 


DIM. 
Q 


DIM. 
S 


DIM. 

a 


M 


24 


.225 


.014 
.023 


.008 
.015 




.500 

^iTo 


.590 


.030 
370 


.100 


.120 

loo 


.015 




0° 
15° 


1.290 


.620 


BSC 


.075 


N,P 


28 


.225 


.014 
.023 


.008 
.015 


1.490 


.500 
.610 


.590 
.620 


,030 
.070 


.100 
BSC 


.120 
.200 


.015 
.075 


.098 


0° 
150 



DIMENSIONS IN INCHES 



H TYPE METAL CAN, TO-99 (8 PIN) OR TO-100 (10 PIN) 




PKG. 
TYPE 


LEAD 
COUNT 


DIM. 
A 


DIM. 
B 


DIM. 
C 


DIM. 
D 


DIM. 
E 


DIM. 
F 


DIM. 
G 


DIM. 
J 


DIM. 
K 


R 


8 


.335 
.370 


.165 
.185 


.040 


.010 
.045 


.500 
.550 


.200 
BSC 


.016 
.021 


.027 
.045 


.027 
.034 


T 


10 


.335 
.370 


.165 
.185 


.040 


.010 
.045 


.500 
.550 


.230 
BSC 


.016 
.021 


.027 
.045 


.027 
.034 



DIMENSIONS IN INCHES 



o 

=3 
T3 
C 

o 
o 

E 

(D 
CO 

U) 
CO 

X 



H TYPE METAL CAN, TO-8 
(HA-5190/95 AND HA-2630/35 ONLY) 




PKG. 
TYPE 


LEAD 
COUNT 


DIM. 
A 


DIM. 
B 


DIM. 
C 


DIM. 
E 


DIM. 
F 


DIM. 
G 


DIM. 
H 


DIM. 
J 


DIM. 
K 
























V 


12 


.585 


.130 




.500 


.400 


.016 


.100 


.027 


.027 


.615 


.150 


.040 


.550 


BSC 


.021 


BSC 


XI45 


334 



DIMENSIONS IN INCHES 



3290 



© 10 MASTER 1983 



Package Configuration 



LEADLESS CARRIER 




f—CH 



PKG. 
TYPE 


LEAD 
COUNT 


DIM. 
A 


DIM. 
B 


DIM. 
C 


DIM. 
D 


DIM. 

E 


DIM. 
F 


DIM. 
G 


DIM. 
H 


X 


20 


.017 
.066 


.020 


.064 


.342 
.358 


.342 
.358 


,060 


.050 


.040 


.034 


,100 


0.090 


BSC 


.055 


Y 


28 


.017 


.020 


.064 


.442 


.442 


.060 


.050 


.040 


.066 


.034 


.100 


.458 


.458 


0,090 


BSC 


.055 



NOTE; MIN. 

MAX. 



DIMENSIONS IN INCHES 



HI-5712/12A MODULE 



LEAD SPACING ON 
0.100 MIL CENTERS TYP. 




0.200 



n 

0.005 0.180 
0.050 0.255 



0.070 



HI-5900/5901 MODULE 



LEAD SPACING ON 
0.100 MIL CENTERS TYP. 




W 0.030 
0.070 



ITT 

0.005 0.180 
0.050 0.255 
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Op Amps & Volt References 



MICRO 

POWER 

SYSTEMS 



Note: See other MPS parts in Interface and Military Sections. 



Precision Operational Amplifiers 

□ Second som-ce to PMI □ Improved long-term stability 

□ Lowest noise in the industry □ High slew rate DAC follower 



Noise 







Vos 


'B 


(hv/VhT 


Gain 


CMRR 


Slew Rate 




Model 


Type 


(Max) 


(Max) 


at 10 Hz) 


(Min) 


(Min) 


(typ) 


Replaces 


MP4136 


Quad (741 Type) 


6mV 


1.5M 




50 V/mV 


70 dB 


1 .5 V//ysec 


PM4136 


MP5501/OP01 


DAC Follower, Hi-speed 


1 mV 


50 nA 




30 V/mV 


85 dB 


1 8 V/yL/sec 


OP01 


MP5502/OP02 


Low Noise, Gen. Purpose 


.5mV 


30 nA 


25 


lOOV/mV 


85 dB 


.5 V//usec 


OP02 


MP5505/OP05 


Low Noise, Instrumentation 


.24 mV 


4nA 


10 (max) 


200V/mV 


IIOdB 


.1 V/fjsec 


OP05 


MP5507/OP07 


Low Noise, Low Vos Instrumentation 


eO/iV 


4nA 


10 (max) 


200 V/mV 


106dB 


.1 V//isec 


OP07 


MP5508/OP08 


Low Bias Current 


.35 mV 


3nA 


22 


300V/mV 


104dB 


.1 2 V//L/sec 


OP08 


MP5509/OP09 


Quad Matched 


1 mV 


40 nA 


18 


50 V/mV 


lOOdB 


0.7 y/fjsec 


OP 09 


MP5510/OP10 


Dual5505/OP05 


.3mV 


6nA 


10 (max) 


200V/mV 


IIOdB 


.1 y/fjsec 


OP ID 


MP5511/OP11 


Quad Matched 


1 mV 


40 nA 


18 


50 V/mV 


lOOdB 


0.7 V//isec 


0P11 


MP5512/OP12 


Low Bias Current 


,35 mV 


2nA 


22 


300 V/mV 


104 dB 


.12V/yLisec 


OP 12 


MP5524/OP24 


Ultra Low Noise 


170 mV 


85 nA 


9.5 (max) 


500 V/mV 


lOOdB 


2.8V//isec 


OP24 


MP5527/OP27 


Ultra Low Noise 


25 /iV 


40 nA 


4.5 (max) 


lOOOV/mV 


114dB 


2.8V//isec 


OP27 


MP5534/OP34 


Ultra Low Noise 


170 mV 


85 nA 


9.5 (max) 


500 V/mV 


lOOdB 


17 V//7sec 


OP34 


MP5537/OP37 


Ultra Low Noise, High Speed 


25 fjV 


40 nA 


4.5 (max) 


lOOOV/mV 


114dB 


17 V//isec 


OP37 



Note: All specifications: -55°C to +125°C 

Precision \bltage References 

□ Second som-ce to PMI 

□ Low temperatm'e coefficient 

□ Guaranteed long-term stability 

□ Low noise 



Model 



Packages 



Output 
Voltage 



Regulating 
Current 



Tennp 
Coefficient 
(max, full tennp) 



Reverse 
Dynannic 

Innpedance Noise 



Replaces 



MP5010 

MP5532/REF 01 
MP5531/REF 02 



All 



All 
All 



1.22V 

10V 
5V 



50 juA - 500 mA 

1 .4 mA - 10 nnA 
1 .4 mA - 10 mA 



50 ppm/C° 

8.5 ppm/C° 
8.5 ppm/C° 



2 ohm 



5mV 

20 mV P-P 
20 mV P-P 



ICL8069 

LM113 

ZN423 

REF 01 

REF 02 



All Micro Power Systems' IC's are available with 883 B 
processing, in dice form, or to customer's specifications. 



MICRO 

POWER 

SYSTEMS 
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^ MOTOROLA 

SEMICONDUCTORS 

P.O. BOX 20912 • PHOENIX, ARIZONA 85036 



AMPLIFIERS 



TRIMFET FAMILY OF JFET 
INPUT OPERATIONAL AMPLIFIERS 

This family of low-cost TRIMFET operational amplifiers 
combines two state-of-the-art linear tech no logics on a 
single monolithic integrated circuit. Each internally com- 
pensated operational amplifier has well matched high volt- 
age JFET input devices with a laser trimmed input offset 
voltage. The BIFET technology provides wide bandwidths 
and fast slew rates with low input bias currents, input offset 
currents, and supply currents. The laser trimming tech- 
nology provides input offset voltage specification options 
which range from 2.0 to 10 millivolts maximum. 

The Motorola TRIMFET family offers single, dual and 
quad operational amplifiers which are pin-compatible with 
the industry standard MCI 741 , MCI 458, and the MC3403/ 
LM324 bipolar devices. The MC35001/35002/35004 series 
arespecified over the military operating temperature range 
of -SS^C to +125°C and the MC34001/34002/34004 series 
are specified from 0° C to +70° C. 



MC34001, MC35001 
MC34002, MC35002 
MC34004, MC35004 



Features 

• Laser Trimmed Input Offset Voltage Options of 2.0, 5.0, 

and 10 mV Maximum 

• Low Input Bias Current — 40 pA 

• Low Input Offset Current — 10 pA 

• Low Input Noise Voltage — 16 nV/VHz 
o Wide Gain Bandwidth — 4 MHz 

o High Slew Rate — 13 V/|jls 

• Low Supply Current — 1.8 mA per Amplifier 
o High Input Impedance — 10^^ q 

• High Common-Mode and Supply Voltage Rejection Ratios 

— lOOdB 
o Industry Standard Pinouts 



General Purpose Op-Amps 



GENERAL OP-AMP SELECTOR GUIDE 

Wide Bandwidth 





Single 


Dual 


Quad 


Compensated 


MCI 741 


MCI 458 


MC4741 




LM107 


MCI 747 


LM124 




LF155 


MC34002 


MC3403 




LF156 


LM158 


MC34004 




LF157 


MC3458 






MC34001 


MC4558 




Uncompensated 


MC1709 
MCI 748 
LM101A 


MC1537 





Bandwidth (MHz) 


100 


20 


5.0 


4.0 


3.0 


NE592 
MCI 733 


LF357A 


MC3401 
MC34001 
MC34002 
MC34004 

LF356A 


MC34022 


MC4558 



Low Offset Voltage 



JFET (BIFET) INPUT — High Impedance 


Single 


Dual 


Quad 


LF355 
LF356 
LF357 
MC34001 


MC34002 
MC34022 


MC34004 



V|o Max (;.V) 


^500 


2000 


MC34Q22A 




MC34001A 




LM101A 


LM308A 




MC34002A 




LF355A 


LM11 




MC34004A 




LF356A 


OP-27 








LF357A 


OP-37 








LM107 










LM108 



High Slew Rate 



Low Drift Over Temperature (TCV|o) 



Slew Rate (V/|xs) 


5.0 


13 


15-17 


50 


LF355A 


MC34022 
LF356A 


MC34001 
MC34002 
MC34004 
MCI 741 8 
MC1558S 
OP-37 


LF357A 



Programmable 

Adjustable bias current varies noise bandwidth, power con- 
sumption, etc. 



Single 


Quad 


MCI 776 
MC3476 


TCA3002 
TCA3003 



TRMFET is a trademark of Motorola Inc. 
BoU Part NumiMn Indicats New Products 



TCVio s 5 plV/°C Max* 


MC34022 


LF357A 


LF355A 


LM308A 


LF356A 


LM11 




OP-27 




OP-37 


'Input offset voltage temperature coefficient 


Single-Supply 




Dual 


Quad 


LM358 


LM324 


LM2904 


LM2902 


MC3458 


MC3301 


MC3405 


MC3401 




MC3403 


Low Noise 



Input Noise Voltage g 0.25 /nV p-p 



OP-27 
OP-37 



© IC MASTER 1983 



3293 



'M) MOTOROLA 

SEMICONDUCTORS 

P.O. BOX 20912 • PHOENIX, ARIZONA 85036 



VOLTAGE 
REGULATORS 



VOLTAGE REGULATOR SELECTOR GUIDE 
Fixed Voltage, 3-Terminal Regulators for, Positive or Negative Polarity Power Supplies 



^out 

Volts 


Tol.t 
Volts 


lo 

mA 
Max 


Device Type 
Positive Output 


Device Type 
Negative Output 




^out 

Volts 


Tol.t 
Volts 


lo 
mA 
Max 


Device Type 
Positive Output 


Device Type 
Negative Output 


3 


±0.15 


100 




MC79L03AC 




12 


±1.2 


100 


MC78L12C 


MC79L12C 




±0.3 


— 


MC79L03C 






±0.6 




MC78L12AC 


MC79L12AC 


5 


±0.5 


100 


MC78L05C 


MC79L05C 








500 


IVIC78M12C 






±0.25 




MC78L05AC 


MC79L05AC 








1500 


MC7812* 








500 


MC76M05C 


_ 










MC7812C 


MC7912C 




±0.4 


1500 


LM109* 









±0.5 




MC7812A* 










LM209 













MC7812AC 


MC7912AC 




±0.25 




LM309 


_ 






±0.6 




LM 140-1 2* 






±0.35 




MC7805* 


_ 










LM340-12 






±0.25 




MC7805C 


MC7905C 






±0.6 


3000 


MC78T12* 






±0.2 




MC7805A* 













MC78T12C 










MC7805AC 


MC7905AC 










MC78T12A* 






±0.25 




LM140-5* 








±0.5 




MC78T12AC 










LM340-5 






15 


±1.5 


100 


MC78L15C 


MC79L15C 




±0.25 


3000 


MC78T05* 








±0.75 




MC78L15AC 


MC79L15A 








MC78T05C 










500 


MC78M15C 






±0.2 




MC78T05A* 










1500 


MC7815* 










MC78T05AC 












MC7815C 


MC7915C 




±0.4 




LM123,A 








±0.6 




l\/IC7815A* 










LM223,A 












MC7815AC 


MC7915AC 




±0.25 




LM323,A 








±0.75 




LM140-15* 




5.2 


±0.26 


1500 




MC7905.2C 










LM340-15 




6 


±0.3 


500 


MC78M06C 








±0.75 


3000 


MC78T15* 






±0.35 


1500 


MC7806* 












MC78T15C 






±0.3 




MC7806C 


I^C7906C 






±0.6 




MC78T15A* 






±0.24 




MC7806A* 












MC78T15AC 










MC7806AC 






18 


±1.8 


100 


MC78L18C 


MC79L18C 




±0.3 




LM 140-6* 








±0.9 




MC78L18AC 


MC79L18AC 








LM340-6 










500 


MC78M18C 






±0.3 


3000 


MC78T06* 










1500 


MC7818* 










MC78T06C 












l\/!C7818C 


MC7918C 


8 


±0.8 


100 


MC78L08C 








±0.7 




MC7818A* 










MC78L08AC 












MC7818AC 






±0.4 


500 


MC78M08C 








±0.9 




LM140-18* 








1500 


MC7808* 












LM340-18 










MC7808C 


MC7908C 






±0.9 


3000 


MC78T18* 






±0.3 




MC7808A* 












MC78T18C 










MC7808AC 






20 


±1.0 


500 


MC78M20C 






±0.4 




LM 140-8* 






24 


±2.4 


100 


MC78L24C 


MC79L24C 








LM340-8 








±1.2 




MC78L24AC 


MC79L24AC 




±0.4 


3000 


MC78T08* 










500 


MC78i\/124C 










MC78T08C 










1500 


MC7824* 


















IVIC7824C 


MC7924C 


*Tj = -55 to +150°C 

tOutput Voltage Tolerance for Worst Case 

Bold Part Numbers Indicate New Products 






±1.0 




MC7824A* 












MC7824AC 








±1.2 




LM 140-24* 


















LM340-24 














±1.2 


3000 


MC78T24' 


















MC78T24C 
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Variable Output Voltage Regulators 



Positive Output Regulators 



■o 

mA 
Max 


Device 

TVDB 


S 
U 
F 
F 
1 

X 


^out 

Volts 


v,„ 

Volts 


v,„- 

Differ- 
ential 
Volts 
Min 


Pd 
Watts 
Max 


Regulation 

% Vou, @ 

Ta = 25»C 
Typ 


TCVou, 
Typ 


Tj = 
Max 


Case 


Min 


Max 


Min 


Max 


Tc = 
25»C 


Tc = 
25»C 


Line 


Load 


100 


LM317L 


H.Z 


1.2 


37 


5.0 


40 


3.0 


Internally 
Limited 


0.04 


n s 


0.006 


125 


29,79 


LM217L 


0.02 


0.3 


0.004 


150 


LM117L* 


0.003 


150 


MCI 723 


CP 


2.0 


37 


9.5 


40 


3.0 


0.65 




0.1 


0.3 


0.003 


150 


646 


CG 


0.8 


2.1 


0.1 


0.003 


603C 


G 


0,2 


0.002 


CL 


1.0 




0.1 


0.003 


175 


632 


L 




0.2 


0.002 


250 


MCI 469 


G 


2.5 


32 


9.0 


35 


3.0 


0.68 


1.8 


0.03 


0.13 


0.002 


150 


603 


MCI 569* 


37 


8.5 


40 


2.7 


0.015 


500 


LM317M 


T 


1.2 


37 


5.0 


40 


3.0 


Internally 
Limited 


0.02 


0.1 


0.0056 


125 


221 A 


LM317M 


R 


080 


LM217M 


0.004 


150 


LM117M* 


0.0036 


600 


MCI 469 


R 


2.5 


32 


9.0 


35 


3.0 


3.0 


14.0 


0.03 


0.05 


0.002 


150 


614 


MCI 569* 


37 


8.5 


40 


2.7 


0.015 


1500 


LM317 


T 


1.2 


37 


5.0 


40 


3.0 


Internally 
Limited 


0.07 


1.5 


0.006 


125 


221 A 


LM317 


H, K 


79,1 


LM217 


0.004 


150 


LM117* 


0.05 


1.0 


0.003 


3000 


LM350 


T 


1.2 


33 


5.0 


36 


3.0 


Internally 
Limited 


0.02 


0.1 


0.008 


125 


221 A 


LM350 
LM250 


K 


0.0057 


150 


1 


LM150* 


0.0051 



*Tj = -55°Cto +150°C. 



Negative Output Regulators 



lo 
mA 
Max 


Device 
Type 


S 
U 
F 
F 
1 

X 


^out 

Volts 


Volts 


V,n- 
^out 

Differ- 
ential 
Volts 
Min 


Pd 
Watts 
Max 


Regulation 

% Vo„, @ 
Ta = 25°C 

Typ 


TO V„„ 

Typ 

%/x 


Tj - 

»c 

Max 


Case 


Min 


Max 


Min 


Max 


Tc = 
25° 


Tc = 
25°C 


Line 


Load 


250 


MCI 463 


G 


-3.8 


-32 


-9.0 


-35 


3.0 


0.68 


1.8 


0.03 


0.05 


0.002 


150 


603 


MCI 563* 


-3.6 


-33 


-8.5 


-40 


2.7 


0.015 


0.13 


600 


MCI 463 


R 


-3.8 


-34 


-9.0 


-35 


3.0 


2.4 


9.0 


0.03 


0.05 


0.002 


150 


614 


MCI 563* 


-3.6 


-37 


-8.5 


-40 


2.7 


0.015 


1500 


LM337 


T 


-1.2 


-37 


-5.0 


-40 


3.0 


Internally 
Limited 


0.02 


0.3 


0.0048 


125 


221 A 


LM337 
LM237 


H, K 


0.0034 


150 


79,1 


LM137* 


0.0031 



*Tj = -55°Cto +150°C 
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M) MOTOROLA 



SPECIAL REGULATORS 

Floating Voltage and Current Regulators 

Designed for laboratory type power supplies. Voltage is limited only by the breakdown voltage of associated, external, series- 
pass transistors. 



^out 

Volts 


lo 
mA 
Max 


Device 
Type 


S 
U 
F 
F 
I 

X 


V 

*aux 

Volts 


Pd 
Watts 
Max 


AV«,/Vr.t 

% 


% 

Max 


TCV„^ 
%/°C 
Typ 


Case 


Min 


Max 


MIn 


Max 


Line 


Load 









MC1466 


L 


21 


30 


0.75 


0.015 


0.015 


0.2 


0.01 


632 


MCI 566 


L 


20 


35 


0.004 


0.004 


0.1 


0.006 



* Dependent on characteristics of external series pass elements. 



Dual ± 15 V Tracking Regulators 

Internally, the device is set for ±15 V, but an external adjustment can change both outputs simultaneously, from 8.0 V to 
20 V. 



o 

73 
C 

o 
o 

"e 

(D 
CO 

o 

X- 

O 

o 















S 


























U 








TC 






^out 

Volts 


■o 
mA 


Volts 


Device 


F 
F 
1 


Pd 
Watts 


Reg„n, 
mV 


R®9load 

mV 


%/»C 

(TiowtO 
Thigh) 

Typ 


•c 




MIn 


Max 


Max 


MIn 


Max 


Type 


X 


Max 


Case 


14.8 


15.2 


±100 


17 


30 


MCI 468 


G 


0.8 


10 


10 


3.0 


OtO +75 


603C 














L 


1.0 










632 














R 


2.4 










614 












MCI 568 


G 


0.8 








-55 to +125 


603C 














L 


1.0 










632 














R 


2.4 










614 
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A^) MOTOROLA 



SWITCHING REGULATORS 

Used as the control circuit in PWM, push-pull, bridge and series type switchmode supplies. The devices include the reference, 
oscillator, pulse-width modulator, phase splitter and output sections. Frequency and duty cycle are independently adjustable. 



lo 
±mA 
Max 


Vcc 
Volts 


kHz 


Device 
Number 


Suffix 




Case 


Min 


Max 


Min 


Max 


40 


10 


30 


2.0 


100 


MC3420 


- P 


to +70 


648 


L 


620 


MC3520 


L 


-55 to +125 


620 


250 


7.0 


40 


1 .0 


300 


MC34060 


P 


to +70 


646 


L 


632 


MC35060 


L 


-55 to +125 


632 


7.0 


40 


1.0 


300 


TL494 


CN 


to +70 


648 


CJ 


620 


IN 


-25 to +85 


648 


IJ 


620 


MJ 


-55 to +125 


620 


250 




>40* 


1.0 


300 


TL495 


CN 


to +70 


701 . 


CJ 


-25 to +85 


726 


IN 


701 


IJ 


726 


±400 


8.0 


40 


0.1 


400 


SG3525A 
SG3525A 
SG2525A 
SG2525A 
SG1525A 


N 


0° to +70 




J 


620 


N 


-25 to +85 


648 


J 


620 


J 


-55 to +125 


620 


8.0 


40 


0.1 


400 


SG3527A 
SG3527A 
SG2527A 
SG2527A 
SG1527A 


N 


to +70 


648 


J 


620 


N 


-25 to +85 


648 


J 


620 


J 


-55 to +125 


620 


±200 


8.0 


40 


0.001 


400 


SG3526 
SG3526 
SG2526 
SG2526 
SGI 526 


N 


to +70 


701 


J 


726 


N 


-25 to +85 


701 


J 


726 


J 


-55 to +125 


726 


1500 


5.0 


40 


1.0 


40 


/XA78S40 
/iA78S40 
/XA78S40 


PC 


to +70 


648 


DC 


620 


DM 


-55 to +125 



*TL495 features a 39 V zener for high voltage operation. 
Bold Part Numbers Indicate New Products 
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Mj MOTOROLA 

SEMICONDUCTORS 

3501 ED BLUESTEIN BLVD., AUSTIN. TEXAS 78721 



MOS 

Telecommunications 
Products 



MC14400/01/02/03/05 Monocircuit 

• On-Board Reference 

. • A-Law/Mu-Law Companding and D3/D4/CCITT Format 

• Synchronous and Asynchronous Operation 

• 16/18/22 Pin Packages 

MC14404/06/07 PCM Codec 

• Per-Channel Full-Duplex Capability 

• Power-Down Input 

• Mu-Law Digital Format (MC14406/07) 

• A-Law CCITT Digital Format (MC14404) 

MC14408/09 Binary to Pulse Dialer 

• On-Chip Oscillator 

• Dialing of Numbers Up to 16 Digits 

• Memory Storage and Re-Dialing of Last Telephone 
Number 

MC14410 Tone Encoder 

• Single-Tone Capability 

• Fast Oscillator Turn-On and Turn-Off Times 

MC14411 Baud Rate Generator 

• Sixteen Different Output Clock Rates 

• Programmable Time Bases for One-of-Four Multiple 
Output Rates 

• Buffered Outputs Compatible with Low-Power TTL 

MC14412 0-600 Baud Modem 

• Originate and Answer Mode 

• Simplex, Half-Duplex and Full-Duplex Operation 

MC14413/14/145414 PCM Low Pass/Bandpass Filter 

• Transmit Bandpass and Received Low Pass {MC14413) 

• Transmit and Receive Low Pass {MC14414/5414) 

• Single-Supply Capability 

• ±5 to ±8 Volt Power Supply Ranges 

• Two Operational Amplifiers Available 

MC14416/17/18 Time Slot Assigner Circuit 

• Independent Transmit and Receive Frame Syncs and 
Enables 

• Up to 64 Time Slots Per Frame 

• TTL and CMOS Level Compatibility 



MC14419 2-of-8 Tone Encoder 

• Suppressed Output for Illegal Input Codes 

• Codes for Numbers 0-9 Produce a Strobe Pulse 

MC142100/5100 Crosspoint Switch 

• Power-On Reset (MC145100 Only) 

• Large Analog Range 

MC145431 Tuneable Low Pass/ Bandpass Filter 

• Contains a 7-Pole Elliptic Low Pass Filter and a 4-Pole 
Bandpass Filter which can be Independently Tuned with 
the Externally-Applied Clock Frequency 

• TTL or CMOS Compatible Digital Inputs 

MC145433/34 Tuneable Notch/ Bandpass Filter 

• Independently Tuneable Notch and Bandpass Filter 
« Clock Output Pin 

• Includes an Uncommitted Op Amp Capable of Driving 
600 Loads 

• TTL or CMOS Compatible Digital Inputs 

• On Board Crystal Oscillator or External Clocks 

MC145440/441 300 Baud Modem Filter (Bell 103/CCITT) 

• Answer or Originate Mode 

• Low Band Bandpass Filter 

• High Band Bandpass Filter 

MC6860 0-600 bps Digital Modem 

• Originate and Answer Modes 

• Crystal or External Reference Control 

• Full-Duplex or Half-Duplex Operation 

• Automatic Answer and Disconnect 

MC6172 2400 bps Digital Modulator (Formerly 6862) 

• 511-Bit CCITT Test Pattern 

• CCITT and U.S. Phase Options (Bell 201) 

• 1200/2400 bps Operation 

• Answer-Back Tone 

MC6173 2400 bps Demodulator 

• Compatible with 6172 Modulator 

• CCITT and U.S. Phase Options 

• Compatible Functions for 201 B/C Data Sets 



Mono-Circuit 


Codec 


Filters 


TSAC 


Crosspoint 


Modems 


Dialers 


MC14400 


MC14404 


MC14413 


MC14416 


Switches 


MC14411 


MC14408 


MC14401 


MC14406 


MC14414 


MC14417 


MC142100 


MC14412 


MC14409 


MC14402 


MC14407 


MC145414 


MC14418 


MC145100 


MC6860 


MC14410 


MC14403 




MC145431 






MC6862 


MC14419 


MC14405 




MC145433 
MC145434 
MC145440 
MC145441 






MC6172 
MC6173 
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3-TERMINAL POSITIVE VOLTAGE REGULATORS 



Output 




Available 


VoUT 


Regulation^ 


V|N 


Ripple 


Currant 


Device 


VoUT 


Tel. 


Line (Note 1) 


Load (Note 2) 


(V) 


Rejection 


(A) 




(V) 


(±%) 


% Vout/Vin 


% Vout/Vin 


Max 


(dB) 


10 


LMige, LM396 


1.25 to 15 (Adjustable) 


N/A 


0.005 


0.1 


20 


74 


5 


LMloo, LM^oo 


1 to 62. (Adjustable) 


N/A 


0.005 


0.1 








L.1VIO0O 


1 .Z 10 *34 tMUJUSloDlcf 


N/A 


U.UUD 


n 1 

U. 1 


35 


86 


3 


LM150, LM250 


1 .2 to 32 (Adjustable) 


N/A 


0.005 


0.1 


35 


86 




LM350 


1 .2 to 32 (Adjustable) 


N/A 


u.uuo 


U.I 


35 


00 




LM123K, LM223K 


5 


6 


U.U 1 


U.D 


20 


75 




LM353K 


5 


4 


0.01 


0.5 


20 


75 


1 1^ 

1 .9 


1 Ml 1 7 t MOI 7 
L.1VI II/, ^mZ 1 / 


1 tr* '^7 / AHil ictsKlol 
1.^ 10 0/ \MUJUalaLllcf 


N/A 


0.01 


0.1 


40 


80 




LM317 


1.2 to 37 (Adjustable) 


N/A 


0.01 


0.1 


40 


80 




LM117HV, LM217HV 


1.2 to 57 (Adjustable) 


N/A 


0.01 


0.1 


60 


80 




LM317HV 


1.2 to 57 (Adjustable) 


N/A 


0.01 


0.1 


60 


80 




LM109K, LM209K 


5 


6 


0.004 


1.0 


35 


80 




LM309K 


5 


4 


0.004 


1.0 


35 


80 




LM140K 


5,12,15 


4 


0.02 


0.5 


35 


66-80 




LM140AK 


5,12, 15 


2 


0.002 


0.1 


35 


66-80 




LM340 


5,12, 15 


4 


0.02 


0.5 


35 


66-80 




LM340A 


5,12, 15 


2 


0.002 


0.1 


35 


66-80 




LM78XXC 


5,12,15 


4 


0.03 


0.5 


35 


66-80 


0.5 


LM117H, LM217H 


1.2 to 37 (Adjustable) 


N/A 


0.01 


0.1 


40 


80 




LM317H 


1.2 to 37 (Adjustable) 


N/A 


0.01 


0.1 


40 


80 




LM117HVH, LM217HVH 


1 .2 to 37 (Adjustable) 


N/A 


0.01 


0.1 


40 


80 




LM317HVH 


1.2 to 37 (Adjustable) 


N/A 


U.U I 


u. 1 


40 


80 




LM317M 


1 .2 to 37 (Adjustable) 


N/A 


0.01 


0.1 


40 


80 




LM341 


5,12,15 


4 


0.02 


0.5 


35 






LM78MXX 


5, 12, 15 


4 


0.03 


0.5 


35 




0.25 


LM342 


5, 12, 15 


4 


0.03 


0.5 


35 


53-64 


0.20 


LM109H, LM209H 


5 


6 


0.004 


0.4 


35 


80 




LM309H 


5 


4 


0.004 


0.4 


35 


80 




LM2930T 


5, 8 


ilO 






26V 


56 




LM330T 


5 


±6 






26V 


56 


0.15 


LM2931 


5 and Adjustable 


±5 


0.008 


0.02 


26 


80 


0.10 


LM140L, LM240L 


5, 12, 15 


2 


0.02 


0.25 


35 


48-62 




LM317L 


1.2 to 37 (Adjustable) 


N/A 


0.01 


0.1 


40V 


65 




LM340L 


5, 12, 15 


2 


0.02 


0.25 


35 


48-62 




LM78LXXA 


5, 12, 15 


4 


0.03 


0.25 


35 


45-60 



Note 1 : Line regulation is the change in output voltage for a change in input voltage. 

Note 2: Load regulation is the change in output voltage due to a change in load current from no load to full load. 



CO 

ro 

(O 



S Joqonpuoojujas leuoLjeN ^ 



apmo jo)e|nBay 96e)|OA 



National Semiconductor 



LINEAR 



National Semiconductor 



LM196/LM396K-STEEL 







ADJUSTABLE- 



15V 



LM13S/LM23I/LM33IK^TEEL 



AWUSTAltE- 



33V 



LM123/LM223/LM323K-STEEL 
LM1S0/LM2B0yLM3$0K-STEEL 



a. 



1.2V 



0- 



AOJUSTAIIE 



LM117/LM217/LM317KSTEEL 1.2V 
Utlltl7HV/LKI217HV/LM317HVK-STEEL t.2V 
LM317T 1.2 V 



^C? ADJUSTABLE 
/>l7 - AO'-IUSTABIE 
ADJUSTABLE 



I.MI9IK/LW2MK/LM30SK STEEL. LM309K (AL) 

LM140AK/LM340AK, LM140K/LM340K 
LM78XXCK (AL) 

UII34IT 
IM7IXXCT 





0' 



00 



LM317MP 1.2 V 

UI1t7HVH/LM217HVH/LM317HVH t.2V 

LM117H/LM217H/LM317H 1.2V 

LM341P 
UM7tMXXCP 



-ADJUSTABLE 



"^'^"^ W '■'"i^'P^ 

■ ^-ADJUSTABLE 



LM342P 

LM1MH/LIUI09H/LM309H 

tli2930T 

LM33fiT 



LM2931T& 
LM2931Z-5 
LM2931T 



3 0V 



-AOJ0STA8LE 



LM340LAH 

LU78LXXCH 

LU78LXXACH 

LM340LAZ 

LM78LXXC2 

LM7ILXXAC2 

LM317LZ 



1.2V 



^-A0JUSTA8LE 



5 8 12 15 

Vq - NOMINAL REGULATED OUTPUT VOLTAGE (V) 





PACKAGE 
DESIGNATOR 


PACKAGE 
TYPE 




K 

KC 

K STEEL 


TO-3* 
HERMETIC 




T 


TO-220 
PLASTIC 




P 


TO-202 
PLASTIC 




H 


TO-5, TO-39 
HERMETIC 


4> 


Z 


TO-92 
PLASTIC 



*AII devices with TO-3 pacloge desig- 
nators (K or K STEEL ) are supplied 
in steel TO-3 packages unless otherwise 
designated as (AL) aluminum TO-3 
package. All KC designated devices 
are supplied in aluminum TO-3. 



3-TERMINAL NEGATIVE VOLTAGE REGULATORS 


Output 




Available 


VoUT 


Regulation 




Ripple 


Current 


Device 


VouT 


Tel. 


Line (Note 1) 


Load (Note 2) 


(V) 


Rejection 


(A) 




(V) 


(±%) 


% Vout/V|N 


% Vout/Vjn 


Max 


(dB) 


3 


LM145K, LM245K 


-5.0, -5.2 


2 


0.008 


0.6 


20 


68 




LM345K 


-5.0, -5.2 


4 


0.008 


0.6 


20 


68 


1 5 




— 1 lO — o/ (MUJUbldDIc/ 


N/A 


0.006 


0.3 


40 


77 




LM337 


— 1 .2 to -37 (Adjustable) 


N/A 


0.007 


0.3 


40 


77 




1 M1T7I-I\/ 1 M9T7WV/ 


1 O tr\ A7 / AHil ictnHIp 1 
— 1 lO — *T / IMajUSldUlc/ 


M/A 


U.UUD 


U.o 


50 


77 




L.IVIOO / n V 


1 9 tn 47 / AiHii ictnKlA\ 
— 1 lO — *♦ / VMUJUStdDIc/ 


M/A 


0.007 


0.3 


50 


77 




LM120K 


—5 


2 


0.02 


0.3 


25 


64 






—12, —15 








35 (12V) 


80 














40 (15V) 


75 
















70 




LM320K 


-5 


4 


0.02 


0.3 


25 


64 






-12,-15 








35 (12V) 


80 














40 (15V) 


75 
















70 




LM320T 


-5 


4 


0.02 


0.3 


25 


64 






-12, -15 








35 (12V, 15V) 


75-80 
















70 




LM79XXC 


-5 


4 


0.03 


0.4 


35 


66-70 






-12, -15 












0.5 


LM137H, LM237H 


-1 .2 to -37 (Adjustable) 


N/A 


0.006 


0.3 


40 


77 




LM337H 


— 1.2 to -37 (Adjustable) 


N/A 


0.007 


0.3 


40 


77 




LM137HVH, LM237HVH 


-1 .2 to -47 (Adjustable) 


N/A 


U.UUD 


3 


50 


77 




1 (i/m7H\yn 
uivioj / n V n 


— 1 .Z lO — H/ VMQJUSldDlcr/ 


N/A 


0.007 


0.3 


50 


77 




LM337M 


-1.2 to -37 (Adjustable) 


N/A 


0.007 


0.3 


40 


77 




LM120H 


-5.0 


2 


u.u^ 


6 


25 


64 






— o.u 




0.02 


0.6 


25 


64 




LM320IVI 


—5 


4 


0.02 


0.6 




t)U — D'l 






— 12, —15 


4 






35 (12V, 15V) 


70-80 






—5. —1 2, —1 5 


4 


0.03 


0.7 


35 


t^R fin 

OO — DU 


0.25 


LM320ML 


-5 


4 


0.01 


0.5 


35 


50-60 






—12, —15 












0.20 


LM120H 


-12 


2 


0.02 


0.1 


35 (12V) 


70-80 




LM320H 


-15 


4 


0.02 


. 0.1 


40 (15V) 




0.10 


LM320L 


-5 


4 


0.01 


0.5 


35 


60-65 






-12, -15 














LM337LZ 


-1.2 to -37 


N/A 


0.01 


0.1 


40 


65 




LM79LXXA 


-5,-12,-15 


4 


0.02 


0.6 


35 


50-55 
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National Semiconductor 



National Semiconductor 



LINEAR 



CO 
CO 

o 



3.0 



1.5 < 



< 1.0 



3 
O 

a 



0.5 



oc 

cs 

I 

o 



0.25 



0.2 



0.1 



LM145K/LM245K/LM345K 



IM137/IM237/LM337K STEEL 
LM137HV/LM237HV/LM337HVK STEEL 
LM337T 



-37V 
-47V 
-37V 



LM120K/LM320K, LM320KC, LM79XXCK (AL) 

LM320T 
IM79XXCT 



LM137HVH/LM237HVH/LM337HVH 

LM137H/LM237H/LM337H 

LM337MP 

LMt20H 
LM320H 

LI\/I320MP 
LM79MXXCP 



-47V 
-37V 
-37V 



LM320MLP 



LM120H 
LM320H 



LM320LCZ 
LM73LXXCZ 
LM79LXXACZ 
LM337LZ 



-37V 



00 



ADJUSTABLE 



' /- ADJUSTABLE 
I ! 
ADJUSTABLE 



00 



— ADJUSTABLE 
/pf- ADJUSTABLE 
- ADJUSTABLE 



ADJUSTABLE 



- -1.2 V 
► -1.2 V 

- ~1.2V 







-1.2 V 
-1.2V 
-1.2V 



-1.2 V 



-24 -18 -15 -12 -10 -9 
Vq - NOMINAL REGULATED OUTPUT VOLTAGE (V) 



-8 -6 -5.2 -5 





PACKAGE 
DESIGNATOR 


PACKAGE 
TYPE 





K 

KC 

K STEEL 


TO-3* 
HERMETIC 




T 


TO-220 
PLASTIC 




P 


TO-202 
PLASTIC 




H 


TO-5,TO-39 
HERMETIC 




Z 


TO-92 
PLASTIC 



'All devices with TO-3 package desig- 
nators (K or K STEEL ) are supplied 
in steel TO-3 packages unless otherwise 
designated as (AL) aluminum TO-3 
package. All KC designated devices 
are supplied in aluminum TO-3. 
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Nah'onal 

Semiconductor 

Precision Regulator Guide 



Function 


Features 


Line 
Reg 


Load 
Reg 


'out 
(mA) 


VoUT 
Toier. 
©25''C 
(Max) 


Drift 
(Max) 


Part Numt>er 


* 

Page 
Number 


-SS-C to 
125''C 


-25"'C to 
85 "C 


Positive Programmable Voltage 
Regulator 


Internal programming resistors, 

adjustable current limit, 
VoUT = 5, 6, 8, 10, 12. 15, 18V 


0.008% 


0.055% 


0.1-200 


0.5% 
1% 

0.5% 
1% 




LH0075 


LH0075C 


7-8 


Negative Programmable Voltage 
Regulator 


LH0076 


LH0076C 


7-13 



•Refers to Hybrid Products Databook, 1982 edition 



® IC MASTER 1983 



3303 



Reverse 
Breakdown Voltage 


Device 


Voltage 
Tolerance 
Max,TA = 25°C 


Voltage Temperature 
Drift-ppm/°C Max or 

mV Max Change Over 
Temperature Range 


Current Range, Ip 


Output 
Dynamic 
Impedance 
(Max) 


Drift 
(Max) 


Temperature 
Range 


1.22 

1.22 

1.22 

1.22 

1.235 

1./i30 

1.235 

1.235 


LM113 
LM313 
LM113-1 
LM 113-2 
LM185 

LM385B 
LM385 


±5% 
±5% 
±1% 
±2% 
±1% 
± 1 % 
±1% ■ 
-2.5, +2 


100 ppm typ 
100 ppm typ 
50 ppm typ 
50 ppm typ 
20 ppm typ 
20 ppm typ 
20 ppm typ 
20 ppm typ 


- 55''C to -f 125°C 

O'C to 70°C 
-55°C to -(-125'C 
-55°Cto -i-125°C 
-55°C to -i-125°C 
-25-0 to -i-85°C 
0°C to -i-70°C 
O'C to +70°C 


500 /iA to 20 mA 
500 /iA to 20 mA 
500 /iA to 20 mA 
500 /lA to 20 mA 
1 mA to 20 mA 
1 mA to 20 mA 
1 mA to 20 mA 
1 mA to 20 mA 


om 
om 

0.8U 

om 

om 

om 

i« 

in 


2.49 
2.49 
2.49 

2.49 
2.49 


LM136 

LM136A 

LM236 

LM336 
LM336B 


±2% 
±1% 
±2% 

± 1/0 

±4% 
±2% 


18 mV 
18 mV 
9 mV 
9 mV 
6 mV 
6 mV 


-55''C to -i-125°C 
-55°Cto +125''C 
-25''C to -f 85''C 
-25''C to +85''C 
0°Cto -i-70°C 
0°C to -^70-0 


400 /iA to 10 mA 
400 /iA to 10 mA 
400 /iA to 10 mA 
4UU /iA to 1U mA 
400 /iA to 10 mA 
400 /iA to 10 mA 


o.6n 

o.6n 

om 

o.6n 

in 

in 


2.5 

2.5 
2.5 


LM185-2.5 

1 kAOOC O C 

LM<:ob-2.0 
LM385-2.5 
LM385B-2.5 


±1.5% 
± 1 .5% 
±3% 
±1.5% 


20 ppm typ 
20 ppm typ 
20 ppm typ 
20 ppm typ 


-55°C to -f 125''C 
-25''C to +85''C 
0°C to + 70'C 
0°Cto + 70°C 


20 /iA to 20 mA 

OA A OA >v« A 

20 /iA to 20 mA 
20 /iA to 20 mA 
20 fiA to 20 mA 


o.en 
o.6n 
in 
in 


5.0 
5.0 
5.0 
5.0 
5.0 
5.0 


LIVri 36-5.0 

LM136A-5.0 

LM236-5.0 

LM236A-5.0 

LM336-5.0 

LM336B-5.0 


±2% 
±1% 
±2% 
± 1% 
±4% 
±2% 


36 mV 
36 mV 
18 mV 
18 mV 
12 mV 
12 mV 


- 55°C to +125°C 
-55-0 to -t- 125°C 
-25°Cto -(- 85°C 
-25°C to -i-85''C 
O'C to -f 70°C 
O-C to -t-70X 


400 /iA to 10 mA 
400 /iAto 10 mA 
400 /iA to 10 mA 
400 /iA to 10 mA 
400 /iA to 10 mA 
400 /i A to 10 mA 


o.6n 

o.6n 

o.6n 

o.6n 

in ' 

in 


6.90 
6.90 
6.90 
6.90 
6.90 
6.90 


LM129A 
LM129B 
LM129C 
Lm329B 
LM329C 
LM329D 


-(-3%, -2% 
-1-3%, -2% 
+ 3%, -2% 
± 5% 
± 5% 
±5% 


10 ppm 
20 ppm 
50 ppm 
50 ppm 
20 ppm 
100 ppm 


-55°C to -i-125°C 
-55°C to -i-125°C 
-55°C to +^25°C 
O'C to -f 70''C 
0°Cto -f 70''C 
0°C to -1- 70°C 


0.6 m A to 15 mA 
0.6 mA to 15 mA 
0.6 m A to 15 mA 
0.6 mA to 15 mA 
0.6 mA to 15 mA 
0.6 m A to 15 mA 


in 
in 
in 
2n 
2n 
2n 


6.95 
6.95 
6.95 
6.95 
6.95 
6.95 
D.yo 
6.95 
6.95 


LM199A 

LM199A 

LM199 

LM199 

LM299A 

LM299 

LMoyyA 

LM399 

LM3999 


-f 1%, -2% 
+ 1%, -2% 
-t-1%, -2% 
-1-1%, -2% 
+ 1%, -2% 
-f1%, -2% 

_i_ CO/ 

± 0% 

±5% 
±5% 


0.5 ppm 
10 ppm 
1 ppm 
15 ppm 
0.5 ppm 
1 ppm 

1 ppm 

2 ppm 
5 ppm 


-55°C to -i-125*'C 
85°C to + 125°C 

-55°C to -t-85°C 
85°C to + 125'C 

-25°C to -f-85°C 

-25°C to -f85°C 
O'C to + 70"'C 
O'C to + 70°C 
0°Cto -l-70°C 


0.5 m A to 10 mA 
0.5 mA to 10 mA 
0.5 m A to 10 mA 
0.5 mA to 10 mA 
0.5 m A to 10 mA 
0.5 mA to 10 mA 
0.5 mA to 10 mA 
0.5 mA to 10 mA 
0.6 mA to 10 mA 


in 

in 

in 

in 

in 

in 

i.5n 

i.5n 

2.2n 


10.00 
10.00 
10.00 

10.24 
10.24 


LH0070-0 
LH0070-1 
LH0070-2 

LnUU/1-U 
LH0071-1 
LH0071-2 


0.1% 
0.1% 
0.05% 

U. 1 % 
0.1% 

0.05% 


20 mV 
10 mV 
4 mV 
20 mV 
10 mV 
4 mV 


-25°C to -i-85''C 
-25°Cto -i-85''C 
-25°Cto +B5'C 

- 25"C to -1- B5°C 

- 25°C to -f 85°C 
-25'"C to -f-85''C 


mA to 20 mA 
mA to 20 mA 
mA to 20 mA 
u mA 10 mA 
mA to 20 mA 
mA to 20 mA 


in 
in 
in 

i O 
\\l 

in 
in 


Adjustable— 

5V, 6V, 10V. 12V, 15V 
Adjustable— 

5V, 6V 10V, 12V 15V 
Adjustable— 

-5V, -6V, -10V, -12V, -15V 
Adjustable— 

-5V -6V -10V -12V -15V 


LH0075 
LH0075C 
LH0076 
LH0076C 


± 0.5% 
±1% 
± 0.5% 
±1% 


0.003%/°C typ 
0.003% /°C typ 
0.003%/°C typ 
0.003%/''C typ 


-55°C to -H25''C 
0°C to -i-70°C 

-SS'Cto -»-125°C 
O'C to + TO'C 


1 mA to 200 mA 
1 mA to 200 mA 
1 mA to 200 mA 
1 mA to 200 mA 


in 
in 
in 
in 
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MF4 Monolithic 4th Order Switched Capacitor 
Butterworth LP Filter 



General Description 



The MF4 consists of an extremely easy to use 4th order 
maximally flat lowpass f ilter packaged in.an 8-pin miniDIP. 
Only an external clock (or an R and a C) is needed to tune 
the LP filter. The filter cutoff frequency is directly depend- 
ent on the clock frequency. The ratio of the clock fre- 
quency to the filter cutoff frequency is approximately 50:1 
(MF4-50) or 100:1 (MF4-100). A CMOS Schmitt trigger is 
also included in the MF4 package to be used in the self 
oscillating mode. The maximally flat response of the MF4 
allows cascading them for higher order filter applications. 



Features 

■ Low cost 

■ Very easy to use 

■ No external components required 

■ 8-pin miniDIP 

■ Clock to cutoff frequency ratio accuracy 0.6% 

■ Operation up to 20 kHz 

■ Passband ripple less than 0.1 dB 
B Self oscillating 



System Biocic Diagram 



ViN []— 



4TH ORDER 
LP FILTER 



NONOVERUP 
CLK 



clkQ- 




JT 



BUFFER 



L SHIFT 



U3 □2 ^4 ne 

LSh RC V- V+ AGND 



Connection Diagram 



DuaMn-Line Package 
2 7 

MF4 

LSh 13 6 



CLK 



RC. 



ViN 



AGND 



VouT 



TOP VIEW 



1982 National Semiconductor Corp. TUH/5064 
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August 1982 



MF5 Universal Monolithic Switched Capacitor Filter 

General Description 



The MF5 consists of an extremely easy to use, general 
purpose CMOS active filter building block and an uncom- 
mitted op amp. The filter building block, together with an 
external clock and a few resistors, can produce various 
second order functions. The filter building block has 3 
output pins. One of the output pins can be configured to 
perform highpass, allpass or notch functions and the re- 
maining 2 output pins perform bandpass and lowpass 
functions. The center frequency of the filter can be directly 
dependent on theclockfrequencyorit can depend on both 
clock frequency and external resistor ratios. The uncom- 
mitted op amp can be used for cascading purposes, or for 
obtaining additional allpass and notch functions or for 
various other applications. Higher order filter functions 
can be obtained by cascading several MF5s or by using 
the MF5 in conjunction with the MF10 (dual switched 
capacitor filter building block). The MF5 is functionally 
compatible v/ith the MF10. Any of the classical filter con- 
figurations (such as Butterworth, Bessel, Cauer and 
Chebyshev) can be formed. 



Features 

■ Low cost 

■ 14-pin DIP 

■ Easy to use 

■ Clock to center frequency ratio accuracy 0.6% 

■ Filter cutoff frequency stability directly dependent on 
external clock quality 

■ Low sensitivity to external component variations 

■ Separate highpass (or notch or allpass), bandpass, 
lowpass outputs 

■ fo X range up to 200 kHz 

■ Operation up to 30 kHz 

■ Uncommited op amp available 



< 
CD 

0) 
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System Block Diagram 



3 

1NV1Q- 



11 



clkQ 



LEVEL 


HDH OVERL 


SHin 


CLOCK 



50/100 r~T- 

LShQ 



CONTROL -HI i— TIsa 




CO 




Vo2 



Connection Diagram 



Dual-ln-Line Package 



BP 

N ZAP/ HP 
INV1 — 
SI 
Sa 

V* — H 
LSh 



14 —LP 
13 — Vo2 



12 — INV2 



■AGND 
■ V- 



9 —50/100 



TOP VIEW 
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August 1982 



MF6 Monolithic 6th Order Switched Capacitor 
Butterworth LP Filter 



General Description 



The MF6 consists of an extremely easy to use 6th order 
maximally flat lowpass filter and 2 uncommitted op amps. 
Only an external clock (or an R and a C) is needed to tune 
the LP filter. The filter cutoff frequency is directly depend- 
ent on the clock frequency. The ratio of the clock fre- 
quency to the filter cutoff frequency is approximately 50:1 
(MF6-50) or 100:1 (N/IF6-100). The 2 external op amps can be 
used for pre or post filtering, or for any additional filtering 
the user's application may require. A CMOS Schmitt trig- 
ger is also included in the MF6 package to be used in the 
self oscillating mode (where cutoff frequency accuracy is 
not required). The maximally flat response of the MF6 
allows cascading them for higher orderfilter applications. 



Features 

B Low cost 

■ Very easy to use 

■ No external components 

■ 14-pin DIP 

■ Clock to cutoff frequency ratio accuracy 0.6% 

■ Operation up to 20 kHz 

■ Two uncommitted op amps available 

■ Passband ripple less than 0.1 dB 

■ Self oscillating 
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System Block Diagram 



6TH ORDER 
LP FILTER 



CLK 



— nvouT 



NONOVERLAP 
CLOCK 



N. INV2 M— 



INV1 



BUFFER 






LSh 












1 


1 J 





V02 



Vol 



LSh RC 



AGND 



AGND 



Tl 
(D 



Connection Diagram 



Dual-ln-Line Package 


N. INV2 — 


1 


U 


14 


— INV2 


V02 — 


2 




13 


— INV1 


VOUT — 


3 




12 


— LSh 


Vdi — 


4 


MFS 


11 


— RC 


AGND — 


5 




10 


— V- 


v-^ — 


6 




9 


— CLK 


Vos ADJ — 


7 




8 


— VlN 



TOP VIEW 
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National 
Semiconductor 



April 1982 



MF10 Universal Monolithic Dual Switched Capacitor Filter 



General Description 



The MFIOconsistsof 2 independent and extremely easy to 
use, general purpose CMOS active filter building blocks. 
Each block, together with an external clock and 3 to 4 
resistors, can produce various 2nd order functions. Each 
building block has 3 output pins. One of the outputs can be 
configured to perform either an allpass, highpass or a 
notch function; the remaining 2 output pins perform low- 
pass and bandpass functions. The center frequency of the 
lowpass and bandpass 2nd order functions can be either 
directly dependent on the clock frequency, or they can de- 
pend on both clock frequency and external resistor ratios. 
The center frequency of the notch and allpass functions is 
directly dependent on the clock frequency, while the 
highpass center frequency depends on both resistor ratio 
and clock. Up to 4th order functions can be performed by 
cascading the two 2nd order building blocks of the MF10; 
higher than 4th order functions can be obtained by cas- 
cading MF10 packages. Any of the classical filter config- 
urations (such as Butterworth, Bessel, Cauer and 
Chebyshev) can be formed. 



Features 

■ Low cost 

■ 20-pin 0.3" wide package 

■ Easy to use 

■ Clock to center frequency ratio accuracy = 0.6% 

■ Filter cutoff frequency stability directly dependent on 
external clock quality 

■ Low sensitivity to external component variation 

■ Separate highpass (or notch or allpass), bandpass, 
lowpass outputs 

■ f o X Q range up to 200 kHz 

■ Operation up to 30 kHz 



Tl 

o 



< 

(D 



o 

3 
O 

■Ma 

o 

a 

c 

SL 



CD 
Q. 

o 

■o 
o 

■■■■ 

o 

CD 



System Block Diagram 



INVaQ- 



15 

agnd[~V 

10 




12 



50/100/cL rr 



LShQ 

11 



LEVEL 
SHIR 


NON OVERL 
CLOCK 








CONTROL 
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SHIFT 


NON OVERL 
CLOCK 
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BI-FET™/BI-FET 11™ 

Op Amp Selection Guide 
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COMPARISON OF ELECTRICAL CHARACTERISTICS 






DC Electrical Characteristics 


AC Electrical Characteristics 


Part Number 


Vqs— l^ax Offset 
Voltage (mV) 
(Ta = 25«C) 


AVos/AT— TC of 
Vos(a*V/»C) 
Typ 


Ib— Max Bias 
Current (pA) 
(Tj = 25°C) 


AvoL Large 
Signal Voltage 

Gain (V/mV) 
Min(TA = 25»C) 


SR— Slew 
Rate (V^s) 


ep— Equiv. 
Input Noise 
Voltage (nV/^/Hz) 
(Note 2) 


MILITARY BI FET OP AMP (Note 1) 


LF155 

LF155A 

LF156 

LF156A 

LF157 

LF157A 

LF411A 

LF411 

LF441A (low power) 
LF412A Dual 
LF412 

LF442A Dual (low power) 
LF444 Quad (low power) 


5 
2 
5 
2 
5 
2 

0.5 
2 

0.5 
1 
3 
1 
5 


5 

5 (max) 
5 

5 (max) 
5 

5 (max) 
10 (max) 
10 

10 (max) 
10 (max) 
10 
10 
10 


100 
50 
100 
50 
100 
50 
200 
200 
50 
200 
200 
50 
50 


50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 


5 
5 
12 
12 
50 
50 

10 (min) 
8 (min) 
1 

10 (min) 
8 (min) 
1 
1 


20 
20 
12 
12 
12 
12 
25 
25 
40 
25 
25 
40 
40 


INDUSTRIAL BI-FET OP AMP (Note 1) 


LF255 
LF256 
LF257 


5 
5 
5 


5 
5 
5 


100 
100 
100 


50 
50 
50 


5 
12 
50 


20 
12 
12 


COMMERCIAL BI-FET AND BI-FET 11 OP AMP (Note 3) 


LF351 

LF355 

LF355A 

LF356 

LF356A 

LF357 

LF357A 

LF13741 

LF411A 

LF411 

LF441A (low power) 
LF441 (low power) 


10 
10 
2 
10 
2 
10 
2 
15 
0.5 
2.0 
0.5 
5 


10 
5 

5 (max) 
5 

5 (max) 
5 

5 (max) 
10 

10 (max) 
20 

10 (max) 
10 


200 
200 
50 
200 
50 
200 
50 
200 
200 
200 
50 
100 


25 
25 
25 
25 
25 
25 
25 
25 
50 
50 
50 
50 


13 

5 

5 

12 

12 

50 

50 

0.5 

10 

8 

1 

1 


16 
25 
25 
15 
15 
15 
15 
37 
25 
25 
40 
40 


BI-FET II DUAL OP AMPS (CHARACTERISTICS FOR EACH AMPLIFIER) (Note 3) 


LF353 

LF412A 

LF412 

LF442A (low power) 
LF442 (low power) 


10 
1 
3 
1 
3 


10 

10 (max) 
20 

10 (max) 
20 


200 
200 
200 
50 
100 


25 
50 
50 
50 
50 


13 

10 (min) 
8 (min) 
1 
1 


16 
25 
25 
40 
40 


BI-FET II QUAD OP AMPS (CHARACTERISTICS FOR EACH AMPLIFIER) (Note 3) 


LF347 
LF347B 

LF444A (low power) 
LF444 (low power) 


10 
5 
5 
10 


10 
10 
10 
10 


200 
200 
50 
100 


25 
25 
50 
25 


13 
13 
1 
1 


16 
16 
40 
40 


Bl-FET^'^ and BI-FET if^ are trademarked terms by National Semiconductor who invented the technology in 1974. 

Note 1: DC electrical characteristics are - 55°C to + 125 °C for Military and - 25°C to + 85°C for Industrial unless otherwise noted; AC electrical character- 
istics are T;^ = 25°C, typical specifications unless noted. 
Note 2: f = 1000 Hz. 

Note 3: DC electrical characteristics are 0°C to + 70°C unless otherwise noted; AC electrical characteristics are T/^ = 25'C, typical specifications unless 
noted. 
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LF111/LF211/LF311 Voltage Comparators 

General Description 



The LF111, LF211 and LF311 are PET input voltage 
comparators that virtually eliminate input current errors. 
Designed to operate over a 5.0V to ±15V range the 
LF111 can be used in the most critical applications. 

The extremely low input currents of the LF111 allows 
the use of a simple comparator in applications usually 
requiring input current buffering. Leakage testing, long 
time delay circuits, charge measurements, and high 
source impedance voltage comparisons are easily done. 



Further, the LF111 can be used in place of the LM111 
eliminating errors due to input currents. See the "appli- 
cation hints" of the LM31 1 for application help. 



Tl 

!i2 



■n 



Advantages 



Eliminates input current errors 

Interchangeable with LM1 1 1 

No need for input current buffering 



Connection Diagram 



Metal Can Package 




Order Number LF111H, LF211H 
or LF311H 
See NS Package H08C 



Schematic Diagram and Auxiliary Circuits 



BALANCE/STR08E BALA^CE 




Noti. Do Not Ground Slmb; Pin oi Balance/Stiolii! Pin. See Note 7. 



K < -joT 



-|q2 



K 



-VVN( O 



> 





Offset Balancing 



1' Note. Do Not Ground 
Strobe Pin. 




Strobing 




'Increises typical common mode 
slew from T.OV/^sto 18V/^. 

Increasing Input 
Stage Current* 
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LF411A/LF411 Low Offset, Low Drift JFET 
input Operationai Ampiif ier 



BI-FET ll'^'^ Technology 



General Description 



Features 



These devices are low cost, high speed, JFET input opera- 
tional amplifiers with very low input offset voltage and 
guaranteed input offset voltage drift. They require low 
supply current yet maintain a large gain bandwidth prod- 
uct and fast slew rate. In addition, well matched high 
voltage JFET input devices provide very low input bias and 
offset currents. The LF411 is pin compatible with the 
standard Lfv1741 allowing designers to immediately 
upgrade the overall performance of existing designs. 

These amplifiers may be used in applications such as high 
speed integrators, fast D/A converters, sample and hold 
circuits and many other circuits requiring low input offset 
voltage and drift, low input bias current, high input imped- 
ance, high slew rate and wide bandwidth. 



■ 


Internally trimmed offset voltage 


0.5 mV (max) 


■ 


Input offset voltage drift 


10MV/°C(max) 


■ 


Low input bias current 


50 pA 


B 


Low input noise current 


0.01 pAly/Hz 


■ 


Wide gain bandwidth 


3MH2(min) 


■ 


High slew rate 


10V//iS(min) 


■ 


Low supply current 


1.8 mA 


■ 


High input impedance 




■ 


Low total harmonic distortion Ay = 


10, <0.02% 




Rl = 10k, Vo = 20 Vp-p, BW = 20 Hz 


-20 kHz 


■ 


Low 1/f noise corner 


50 Hz 


□ 


Fast settling time to 0.01% 


2/zS 



"n 



4^ 



o 

O 
»•« 

(JO 
CD 



O 
D 



Typical Connection Ordering Information Connection Diagrams 




LF411XYZ 

X Indicates electrical grade 
Y indicates temperature range 

"M" for military 

"C" for commercial 
Z indicates package type 

"H" or"N" 



LF411AIWIH/LF411I\^H,LF411ACH/LF411CH 
fMetai Can Package 



BALANCE 




6 J OUTPUT 



NON INVERTING 
INPUT 



Simplified Schematic 

VccO- 




Note. Pin 4 connected to case. 



LF411ACN, LF411CN 
Duai-in-Line Package 



BALANCE 



INPUT 




OUTPUT 



TOP VIEW 



-Vee O 



BI-FET 11^^ IS a trademark of National Semiconductor COrp. 
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BI-FET ll"'^'^ Technology 



General Description 



Features 



These devices are low cost, high speed, JFET input opera- 
tional amplifiers with very low input offset voltage and 
guaranteed input offset voltage drift. They require low 
supply current yet maintain a large gain bandwidth prod- 
uct and fast slew rate. In addition, well matched high 
voltage JFET input devices provide very low Input bias and 
offset currents. LF412 dual is pin compatible with the 
LM1558, allowing designers to immediately upgrade the 
overall performance of existing designs. 

These amplifiers may be used in applications such as high 
speed integrators, fast D/A converters, sample and hold 
circuits and many other circuits requiring low Input offset 
voltage and drift, low input bias current, high input imped- 
ance, high slew rate and wide bandwidth. 



■ 


Internally trimmed offset voltage 


1 mV(max) 


■ 


Input offset voltage drift 


10MV/°C(max) 


■ 


Low input bias current 


50 pA 


■ 


Low input noise current 


0.01 pA/^/Hz 


■ 


Widegain bandwidth 


3MHz(min) 


■ 


High slew rate 


10V/;xs(min) 


■ 


Low supply current 


1.8 mA/Amplifier 


■ 


High input impedance 


10^2j2 


■ 


Low total harmonic distortion Ay = 


10, <0.02% 




Rl = 10k, Vo = 20 Vp-p, BW = 20 Hz 


-20 kHz 


■ 


Low 1/f noise corner 


50 Hz 


■ 


Fast settling time to 0.01 % 


2/is 



Typical Connection Ordering Information Connection Diagrams 

LF412XYZ 

X indicates electrical grade 
Y Indicates temperature range 
"M" for military 
"C" for commercial 
Z indicates package type 
"H"or"N" 




LF412AMH/LF412MH, LF412ACH/LF412CH 
Metal Can Package 



OUTPUT A 




NON-INVERTING 
INPUT A 



NON'INVERTING 
INPUT B 



Simplified Schematic 

1/2 Dual 



VccO 




Note. Pin 4 connected to case. 

TOP VIEW 



LF412ACN, LF412CN 
Dual-ln-Llne Package 



OUTPUT A 



INVERTING INPUT A 



NON-INVERTING 
INPUT A 




OUTPUT B 



INVERTING INPUT B 



5 NON INVERTING 

INPUT B 



-vee O 



BI-FET II Is 8 trademark of National Semiconductor Corp 
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LF441A/LF441 Low Power JFET 
Input Operational Amplifier 

General Description 




BI-FET ll^'^ Technology 



Features 



The LF441 low power operational amplifier provides many 
of the same AC characteristics as the industry standard 
LM741 while greatly improving the DC characteristics of 
the LM741. The amplifier has the same bandwidth, slew 
rate, and gain (10 load) as the LM741 and only draws one 
tenth the supply current of the LM741. In addition the well 
matched high voltage JFET input devices of the LF441 
reduce the input bias and offset currents by a factor of 
10,000 over the LM741. A combination of careful layout 
design and internal trimming guarantees very low input 
offset voltage and voltage drift. The LF441 also has a very 
low equivalent input noise voltage for a low power 
amplifier. 

The LF441 is pin compatible with the Lfv1741 allowing an 
immediate 10 times reduction in power drain in many ap- 
plications. The LF441 should be used where low power 
dissipation and good electrical characteristics are the 
major considerations. 



B 


1/10supplycurrentof a LM741 


200 mA (max) 


B 


Low input bias current 


50 pA(max) 


□ 


Low input offset voltage 


0.5 mV (max) 


B 


Low input offset voltage drift 


lOMVrC(max) 


fa 


High gain bandwidth 


1 MHz 


D 


High slew rate 


1V//iS 


g 


Low noise voltage for low power 


35 nV/^/Rz 





Low input noise current 


0.01 pA/VHz 


B 


High input impedance 


lO^^n 


□ 


HjghgainVo= ±10V,RL=10k 


50k(min) 



Typical Connection 




Ordering Information 

LF441XYZ 

X indicates electrical grade 
Y indicates temperature range 

"M" for military, 

"C" for commercial 
Z indicates package type 

"H"or"N" 



Connection Diagrams 

LF441AMH, LF441ACH/LF441CH 
Metal Can Package 




NON-INVERTING 
INPUT 



BALANCE 



Simplified Schematic 




Note. Pin 4 connected to case. 

LF441ACN/LF441CN 
Dual-ln-Line Package 



INPUT 




OUTPUT 



TOP VIEW 



-Vee O 



BI-FET 11 ^ IS a trademark ot National Semiconductor Coro. 
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BI-FET \\^^ Technology 



General Description 



The LF442 dual low power operational amplifiers provide 
many of the same AC characteristics as the industry 
standard LM1458 while greatly improving the DC charac- 
teristics of the LM1458. The amplifiers have the same 
bandwidth, slew rate, and gain (10 kn load) as the LM1458 
and only draw one tenth the supply current of the LM1458. 
in addition the well matched high voltage JFET input de- 
vices of the LF442 reduce the input bias and offset cur- 
rents by a factor of 10,000 over the LM1458. A combination 
of careful layout design and internal trimming guarantees 
very low input offset voltage and voltage drift. The LF442 
also has a very low equivalent input noise voltage for a low 
power amplifier. 

The LF442 is pin compatible with the LM1458 allowing an 
immediate 10 times reduction in power drain in many ap- 
plications. The LF442 should be used where low power 
dissipation and good electrical characteristics 'are the 
major considerations. 



Features 



■ 


1/10 supply current of a LM1458 


400 /lA (max) 


■ 


Low input bias current 


50pA(max) 


■ 


Low input offset voltage 


1 mV(max) 


■ 


Low input offset voltage drift 


10/xV/°C(max) 


■ 


High gain bandwidth 


1 MHz 


■ 


High slew rate 


1 V/mS 


■ 


Low noise voltage for low power 


35 nV/v^Hz 


■ 


Low input noise current 


0.01 pa/Vhz 


■ 


High input impedance 


10^2q 


■ 


High gain Vo= ±10V,RL = 10k 


50k (min) 



Typical Connection Ordering Information Connection Diagrams 




LF442XYZ 

X indicates electrical grade 
Y indicates temperature range 

"M" for military 

"C" for commercial 
Z indicates package type 

"H" or"N" 



LF442AMH, LF442ACH, LF442CH 
Metal Can Package 



OUTPUT A 



OUTPUT B 




NON-INVERTING 
INPUT A 



NON INVERTING 
INPUT B 



Simplified Schematic 

1/2 Dual 



VccO 




TOP VIEW 
Note. Pin 4 connected to case. 



LF442ACN, LF442CN 
Dual-ln-Line Package 



OUTPUT A 



INVERTING INPUT A 



NON-INVERTING 
INPUT A 




OUTPUT B 



INVERTING INPUT B 



5 NON-INVERTING 

INPUTS 



TOP VIEW 



BI-FET II is a trademark ot National Semiconductor Corp 



1962 National Semitorfductor Corp, XH/273 
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BI-FET II'"" Technology 



LF444A/LF444 Quad Low Power JFET 
Input Operational Amplifier 



General Description 



The LF444 quad low power operational amplifier provides 
many of the same AC characteristics as the industry 
standard LM148 while greatly improving the DC character- 
istics of the LM148. The amplifier has the same band- 
width, slew rate, and gain (10 kn load) as the LM148 and 
only draws one fourth the supply current of the LM148. In 
addition the well matched high voltage JFET input devices 
of the LF444 reduce the input bias and offset currents by a 
factor of 10,000 over the LM148. The LF444 also has a very 
low equivalent input noise voltage for a low power 
amplifier. 

The LF444 is pin compatible with the LM148 allowing an 
immediate 4 times reduction in power drain in many 
applicatipns. The LF444 should be used wherever low 
power dissipation and good electrical characteristics are 
the major considerations. 



Features 

■ 1/4 supply current of a LM148 
B Low input bias current 

■ High gain bandwidth 
B High slew rate 

Low noise voltage for low power 

B Low input noise current 

B High input impedance 

H HighgainVo= ±10V,RL=10k 



200/iA/Amplifier(max) 
50 pA(max) 
1 MHz 

1V//XS 

35 nV/VRz 
0.01 pA/VRz 

50k (min) 



Simplified Schematic 



Connection Diagram 



1/4 Quad 



vccO 



-Vee O 




LF444AMD/LF444CD/LF444ACN/LF444CN 
Dual-ln-Line Package 

OUT 4 IN 4- IN 4+ V" IN 3* IN 3" OUT 3 

14 13 12 11 10 9 8 







1 2 3 I 4 5 I 6 

0UT1 INI- INI* V* IN 2* IN 2- GUT 2 

TOP VIEW 



O 
c 

Q. 

r" 
o 

o 



0) 



CO 



Ordering Information 

LF444XYZ 

X indicates electrical grade 
Y indicates temperature range 

"M" for military, "C" for commercial 

Z indicates package type "D" or "N" BI FET iJ'^ is a trademark ot National semiconductor Corp 



1982 National Semiconductor Corp Xh,273 
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Semiconductor 

LP165/LP365 Micropower Programmable Quad Comparator 



General Description 



The LP165 series consists of four independent voltage 
comparators. The comparators can be programmed, four 
at the same time, for various supply currents, input cur- 
rents, response times and output current drives. This is ac- 
complished by connecting a single resistor between the 
Vcc and IsET pins. 

These comparators can be operated from split power sup- 
plies or from a single power supply over a wide range of 
voltages. The input can sense signals at ground level even 
with single supply operation. The unique output NPN tran- 
sistor stages are uncommitted to either power supply. 
They can be connected directly to various logic system 
supplies so that they are highly flexible to interface with 
various logic families. 

Application areas include battery power circuits, thresh- 
old detectors, zero crossing detectors, simple serial A/D 
converters, VCO, multivibrators, voltage converters, 
power sequencers, and high performance V/F converters, 
and RTD linearization. 



Features 

■ Single programming resistor to tailor power consump- 
tion, input current, speed and output current drive 
capability 

■ Wide single supply voltage range or dual supplies 
(4 Vdc to 36 Vqc or ± 2.0 Vqc to ± 18 Vqc) 

■ Low supply current drain (10 nA) and low power 
consumption (10 ;iW/comparator)@lsET = 05 mA 
Vcc = 5 Vdc 

■ Uncommitted output stage — selectable output levels 

■ Output directly compatible with DTL, TTL, CMOS, MOS 
or other special logic families 

■ Input common-mode range includes ground 

■ Differential input voltage equal to the power supply 
voltage 
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Typical Connection 



Connection Diagram 



ViN 




Dual-ln-Line Package 

Ve 0UT3 0UT4 V- +IN4 -IN4 +IN3 -IN3 
Jl6 Il5 14 Il3 12 11 ]lO 9 



LOGIC GND 




8 

ISET 0UT2 0UT1 V+ -INI +IN1 -IN2 +IN2 
TOP VIEW 



Programming Equation 



'SET = 



(V+)-(V-)-1.3V 



RSET 
'SUPPLY*22X IsET 



1982 National Semiconductor Corp. TUH;5023 
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Device 


Temperature 


DTL/TTL 
Fanout 


Supply 
Voltage 

(V) 


Input Bias 
Current 
(25°C) 
Max 
(AiA) 


Input Offset 
Current 
(25°C) 
Max 

(/jA) 


Input Offset 
Voltage 
(25°C) 
Max 
(mV) 


Response 
Timet 

(ns) 


Voltage 
Gain 
Typ 


Package Type 


Comments 


LM106 
LM206 
LM306 


Military 

Industrial 

Commercial 


10 
10 
10 


V* = 12 
V" = -3 
To -12 


20 
20 
25 


3 
3 
5 


2 
2 
5 


40 max 
40 max 
40 max 


40k 
40k 
40k 


TO-5 
TO-5 
TO-5 


Single comparator with strotje, high speed 
and sensitivity, large fanout 


LF111 
LF211 
LF311 


Military 

Industrial 

Commercial 


2 
2 
2 


36 
36 
36 


0.05 
0.05 
0.15 


0.000025 
0.000025 
0.000075 


4 
4 
10 


200 
200 
200 


200k 
200k 
200k 


TO-5 
■ TO-5 
TO-5 


FET front-end inputs 


LM111 

LH2111 Dual (Note 1) 
LM211 

LH22nDual (Note 1) 
LM3n 

LH2311Dual (Notel) 


Military 

Military 

Industrial 

Industrial 

Commercial 

Commercial 


5 
5 
5 
5 
5 
5 


±15 

±15 

To 5 

To 5 
And GND 
And GND 


0.1 

0.1 

0.1 

0.1 

0.25 

0.25 


0.04 
0.04 
0.04 
0.04 
0.06 
0.06 


0.7 

0.7 

0.7 

0.7 

2 

2 


200 
200 
200 
200 
200 
200 


2C0k 
200k 
200k 
200k 
200k 
200k 


TO-5 DIP 
TO-5 DIP F.P. 
To-5 DIP 
TO-5 DIP F.P. " 
TO-5 DIP 
TO-5 DIP F.P. 


Single, with strobe, will work from single 
supply, low bias current 


LM119 
LM219 
LM319 


Military 

Industrial 

Commercial 


2 (Each Side) 
2 (Each Side) 
2 (Each Side) 


±15 
To 5 
And GND 


0.5 
0.5 
1 


0.075 
0.075 
0.2 


4 
4 
8 


80 
80 
80 


40k 
40k 
40k 


TO-5 DIP 
TO-5 DIP 
TO-5 DIP 


High speed dual comparator 


LM139 Quad 
LM239 Quad 
LM339 Quad 


Military 

Industrial 

Commercial 




±1 
To ±18 
Or From 


0.1 

0.25 

0.25 


0.025 
0.050 
0.050 


5 
5 
5 


1.3^s 
1.3ius 
1.3Ais 


200k 
200k 
200k 


DIP 
DIP 
DIP 


Quad comparator designed for single 
supply operation; input common mode 
range includes ground 


LM139A Quad 
LM239A Quad 
LM339A Quad 


Military 

Industrial 

Commercial 


; 


2 

To 36 
And GND 


0.1 

0.25 

0.25 


0.025 
0.050 
0.050 


2 
2 
2 


1.3;js 
1.3/is 
Y3^ls 


2C0k 
200k 
200k 


DIP 
DIP 
DIP 


Low offset voltage Quad comparator 
with DTL/TTL logic levels 


LM160 
LM260 
LM360 


Military 

Industrial 

Commercial 


2 
2 
2 


±4.5 
To 
±6.5 


10 
10 
15 


2 
2 
4 


2 
2 
4 


16 
16 
16 


3k 
3k 
3k 


TO-5 DIP 
TO-5 DIP 
TO 5 DIP 


Very high speed, outputs compatible 


LM161 (LM529) 
LM261 

LM361 (LM529C1 


Military 

Industrial 

Commercial 


2 
2 
2 


±5 
To ±15 
-And 5 


10 
10 
15 


2 
2 
4 


2 
2 
4 


12 
12 
12 


3k 
3k 
3k 


TO 5 DIP 
TO-5 DIP 
TO-5 DIP 


Very high speed, with individual strobes, 
DTL/TTL compatible 


LM193 
LM293 
LM393 


Military 

Industrial 

Commercial 




+ 1 
To ±18 
Or From 


0.1 

0.25 
0.25 


0.025 
0.050 
0.050 


5 
5 
5 


^.3^ti 
1.3tis . 
1.3/js 


200k 
200k 
200k 


T05 
TO 5 

TO-5, DIP 


operation; input common-mode range 
includes ground 


LM193A 
LM293A 
LM393A 


Military 

Industrial 

Commercial 




2 

To 36 
And Gnd 


0.1 

9.25 

0.25 


0.025 
0.050 
0.050 


2 
2 
2 


1.3/js 
1.3ns 
1.3/us 


200k 
200k 
200k 


TO-5 
TO 5 

TO 5, DIP 


Low offset voltage dual comparator with 
DTL/TTL logic levels 


LM710 
LM710C 


Military 
. Commercial 




V+= 12 

V- = -6 


20 
25 


3 
5 


2 
5 


40 
40 


1750 
1500 


TO 5 
TO-5 DIP 


Single, differential in, single output 


LM711 Dual 
LM711C Dual 


Military 
Commercial 


; 


V = 12 

V- = -6 


75 
100 


10 
15 


3.5 
5 


40 
40 


1500 
1500 


TO 5 
TO-5 DIP 


Dual differential, common output, 
individual strobes 


LM1514 Dual 
LM1414 Dual 


Military 
Commercial 




= 14 

V~ = -7 


20 
25 


3 
5 


3 
4 


30 
30 


1250 
1000 


DIP 
DIP 


Dual LM710 with'separate strobes, 
individual oufputs 


LM2901 Quad 


Industrial 




±1 (2V) to 
±18 (36) 


0.25 


0.05 


7 


1.3 


200k 


DIP 


Quad comparator designed for single supply 
operation; input common-mode range includes 
ground 


LM2903 


Automotive 


1 


±1 (2V) to 
±18 (36) 


0.25 


0.050 


7 




200k 


DIP 


Dual comparator designed for single supply 
operation; input common-mode range 
includes ground 


Note 1 : Dual version of device. '•'Response time is specified for 100 mV step input with 5 m V overdrive. 
•Military: -55°C to +125°C; Industrial: -25°C to +85° C; Commercial: 0°C to +70°C; Automotive: -40°C to +85°C 
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National 
JjI Semiconductor 

Analog Switches/Multiplexers Selection Guide 



Ron 


Va/I 


Part 


Logic 


Vs 
(V) 


tON/toFF 




(V)t 


Number 


Input 


Typ 


Typ 


QUAD SPST 


100 


15 mA 


AH5011 


J5V TIL CMOS 




150/300 ns 


150 


5 mA 


AH5012 


TIL, CMOS 




150/300 ns 


200 


±10 


LF11201 


TIL 


±15 


90/500 ns 


200 


±10 


LF11202 


TIL 


±15 


90/500 ns 


200 


±10 


LF11331 


' TIL 


±15 


90/500 ns 


200 


i 10 


LF11332 


TIL 


±15 


90/500 ns 


200 


±10 


LF11333 


TIL 


±15 


90/500 ns 


250 


±10 


LF13201 


■ TIL 


±15 


90/500 ns 


250 


±10 


LF13202 


TIL 


±15 


90/500 ns 


250 


±10 


LF13331 


TIL , 


±15 


90/500 ns 


250 


±10 


LF13332 


TIL 


±15 


90/500 ns 


250 


±10 


LF13333 


■TIL 


±15 


90/500 ns 


280 


±7.5 


CD4066 


CMOS 


±7.5 


50/50 ns 


850 


±7.5 


CD4016 


CMOS 


±7.5 


20/20 ns 


TRIPLE SPOT 


280 


±7.5 


CD4053 


CMOS 


±7.5 


150/150 ns 


4-CHANNEL 


100 


15 mA 


AH5009 


15V TTL, CMOS 




150/300 ns 


150 


5 mA 


AH5010 


TTL, CMOS 




150/300 ns 


4-CHANNEL DIFFERENTIAL 


280 


±7.5 


CD4052 


CMOS 


±7.5 


150/150 ns 


350 


12, - 15 


LF11509 


TTL 


±15 


1/0.2 /iS 


270 


±7.5 


CD4529B 


CMOS 


±7.5 


50/50 ns 


8CHANNEL 


250-400 


±5 


AM3705 


TTL 


-15,5 


300/600 ns 


350 


12,. -15 


LF11508 


TTL 


±15 


1/0.2 ;iS 


270 


±7.5 


CD4529B 


CMOS 


±7.5 


50/50 ns 


280 


±7.5 


CD4501 


CMOS 


±7.5 


150/150 ns 



*RON @ Ta = 25°C 

Iv^/I = maximum voltage or current to be safely switched 
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Part 
No. 


Resolution 
(Bits) 


Absolute 
Accuracy 
(Max) 


Conversion 
Time 


Input 
Voltage 
Range 


Output 
Logic 
Levels 


Supplies 
(V) 


Temperature 
Range* 


Package 


Comments 


M 


1 


C 


A/D CONVERTER 


ADC0800 


8 


±2 LSB 


50 /iS 


±5V 


TIL, 

TRI-STATE® 


+ 5,-12 


• 




• 


18-Pin DIP 




ADC0801 


8 


±1/4 LSB 


110 MS 


5V 


TTL, 

TRI-STATE 


+ 5 


• 


• 




20-Pin DIP 


Differential 
Input 


ADC0802 


8 


±1/2 LSB 


110 MS 


5V 


TTL, 

TRI-STATE 


+ 5 


• 


• 


• 


20-Pin DIP 


Differential 
Input 


ADC0803 


8 


±1/2 LSB 


IIO^s 


5V 


TTL, 

TRI-STATE 


+ 5 




• 


• 


20-Pin DIP 


Differential 
Input 


ADC0804 


8 


±1 LSB 


llO^s 


5V 


TTL, 

TRI-STATE 


+ 5 






• 


20-Pin DIP 


Differential 
Input 


ADC0805 


8 


±1 LSB 


110/iS 


5V 


TTL, 

TRI-STATE 


+ 5 








20-Pin DIP 


Works with 
5V Reference 


ADC0808 


8 


±1/2 LSB 


100 MS 


5V 


TTL, 

TRI c:TATF 


+ 5 


• 


• 


• 


28-Pin DIP 


8-Channel MUX 


ADC0809 


8 


±1 LSB 


100 /is 


5V 


TTL, 

TDI CTATC 
1 Hl-b 1 Al t 


+ 5 




• 


• 


28-Pin DIP 


8-Channel f^UX 


ADC0816 


8 


±1/2 LSB 


100 mS 


5V 


TTL, 

TDI CTATC 

1 ril-o IM 1 t 


+ 5 


• 


• 


• 


40-Pin DIP 


16-Channel MUX 


ADC0817 


8 


±1 LSB 


100 ns 


5V 


TTL, 

TPI QTATF 

1 ni-o 1 M 1 c 


+ 5 




• 


• 


40-Pin DIP 


16-Channel MUX 


tADG0831B 


8 


±1/2 LSB 


80 /xs 


5V 


TTL 


+ 5 to +9 




• 


• 


8-Pin DIP 


Serial I/O 


tADC083lC 


8 


±1 LSB 


80 mS 


5V 


TTL 


+ 5 to + 9 








8-Pin DIP 


Serial I/O 


tADC0832B 


8 


±1/2 LSB 


80 ns 


5V 


TTL 


+ 5 to + 9 








8-Pin DIP 


2-Channel MUX 
Serial I/O 


tADC0832C 


8 


±1 LSB 


80 MS 


5V 


TTL 


+ 5 to + 9 








8-Pin DIP 


2-Channel MUX 
Serial I/O 


ADC0833B 


8 


±1/2 LSB 


80 MS 


5V 


TTL 


+ 5to +9 








14-Pin DIP 


4-Channel MUX 
Serial I/O 


ADC0833C 


8 


±1 LSB 


80 MS 


5V 


TTL 


+ 5 to + 9 








14-Pin DIP 


4-Cfiannel MUX 
Serial I/O 


tADC0834B 


8 


±1/2 LSB 


80 mS 


5V 


TTL 


+ 5to +9 




• 


• 


14-Pin DIP 


4-Channel MUX 
Serial I/O 


tADC0834C 


8 


±1 LSB 


80 MS 


5V 


TTL 


+ 5 to +9 




• 


• 


14-Pin DIP 


4-Channel MUX 
Serial I/O 


tADC0838B 


8 


±1/2 LSB 


80 MS 


5V 


TTL 


+ 5 to + 9 




• 


• 


20-Pin DIP 


8-Channel MUX 
Serial I/O 


tADC0838C 


8 


±1 LSB 


80 MS 


5V 


TTL 


+ 5 to + 9 








20-Pin DIP 


8-Channel MUX 
Serial I/O 


tADCIOOIB 


10 


±1/2 LSB 


200 MS 


5V 


TTL, 

TRI-STATE 


+ 5 




• 


• 


20-Pin DIP 


Differential 
Input 


ADC1001C 


10 


±1 LSB 


200 mS 


5V 


TTL, 

TRI-STATE 


+ 5 








20-Pin DIP 


Differential 
Input 


tADC1021B 


10 


±1/2 LSB 


200 mS 


5V 


TTL, 

TRI-STATE 


+ 5 








24-Pin DIP 


Differential 
Input 


ADC1021C 


10 


±1 LSB 


200 mS 


5V 


TTL, 

TRI-STATE 


+ 5 








24-Pin DIP 


Differential 
Input 


tADC1080 


10 


±1/2 LSB 


18 mS 


±10V 


TTL 


+ 5, ±12 to ±15 








32-Pin DIP 


With Reference 
and Clock 
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Part 
No. 


Resolution 
(Bits) 


Linearity 
@ 25°C 
(Max) 


Internal 
Reference 


Output 
Op 
Amp 


Settling 
Time 
( + 1/2 LSB) 


Supplies 
(V) 


Temperature 
Range* 


Package 


Comments 


M 

m 


1 
1 




DAC0800 


8 


0.19 






100 ns 


±5 to ±15 


• 




• 


16-Pin DIP 


High Speed 
Multiplying 


DAC0801 


8 


0.39 






100 ns 


±5 to ±15 


• 




• 


16-Pin DIP 


High Speed 
Multiplying 


DAC0a02 


8 


0.10 






100 ns 


±5 to ±15 


• 




• 


16-Pin DIP 


High Speed 
Multiplying 


DAC0806 


8 


0.78, 






150 ns 


±5 to ±15 






• 


16-Pin DIP 


Multiplying 


DAC0807 


8 


0.39 






150 ns 


±5 to ±15 






• 


16-Pin DIP 


Multiplying 


DAC0808 


8 


0.19 






150 ns 


±5 to ±15 


• 




• 


16-Pin DIP 


Multiplying 


DAC0830 


8 


0.05 






1 ^8 


5 to 15 


• 


• 


• 


20-Pin DIP 


ijlP Compatible 

4-Quadrant 

Multiplying 


DAC0831 


8 


o.to 






1 ^s 


5 to 15 




• 


• 


20-Pin DIP 


;xP Compatible 
Multiplying 


DAC0832 


8 


0.20 






1 ^8 


5 to 15 




• 


e 


20-Pin DIP 


;iP Compatible 

4-Quadrant 

Multiplying 


DAC1000 


10 


0.05 






500 ns 


5 to 15 


• 


• 


• 


24-Pin DIP 


^P Compatible 

Dni ihlp 

Buffered 


DAC1001 


10 


0.1 






500 ns 


5 to 15 




• 


• 


24-Pin DIP 


liP Compatible 
Dniihlp 
Buffered ^ 


DAC1002 


10 


0.2 






500 ns 


5 to 15 




• 


• 


24-Pin DIP 


/iP Compatible 

Dn\ ihip 

Buffered 


DAC1006 


10 • 


0.05 






500 ns 


5 to 15 . 


• 


• 


• 


20-Pin DIP 


/iP Compatible 

Double 

Buffered 


DAC1007 


10 


0.1 






500 ns 


5 to 15 






• 


20-Pin DIP 


fiP Compatible 

Double 

Buffered 


DAC1008 


10 


0.2 






500 ns 


5 to 15 




• 


• 


20-Pin DIP 


ixP Compatible 

Double 

Buffered 


DAC1020 


"to 


0.05 






500 ns 


5 to 15 








16-Pin DIP 


4-Quadrant 
Multiplying 


DAC1021 


10 


0.1 






500 ns 


5 to 15 


• 


• 


• 


16-Pin DIP 


4-Quadrant 
Multiplying 


DAC1022 


10 


0.2 






500 ns 


5 to 16 


• 


• 


• 


16-Pin DIP 


4-Quadrant 
Multiplying 


D AC 1200 


12 


0.012 


• 


• 


300 ns - louT 
2.5 iis - VouT 


±15 








24-Pin DIP 


Current or 
Voltage Mode 


DAC1201 


12 


0.049 


• 


• 


300 ns - louT 

2.5 ^S-VoUT 


±15 








24-Pin DIP 


Current or 
Voltage Mode 


DAC1208 


12 


0.012 






1 /iS 


5 to 15 






• 


24-Pin DIP 


nP Compatible 

4-Quadrant 

Multiplying 


DAC1209 


12 


0.024 






1 fiS 


5 to 15 






• 


24-Pin DIP 


nP Compatible 

4-Quadrant 

Multiplying 
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National 

SsfTiiconductor 

ADC0820 8-Bit High Speed /iP Compatible A/D Converter 
with Track/Hold Function 



General Description 

The ADC0820 is a CMOS 8-bit A/D converter which uses a 
half-flash technique consisting of 32 comparators, a most 
significant 4-bit ADC and a least significant 4-bit ADC. 

This converter's input acquisition time is much faster than 
its conversion time and is capable of measuring many 
analog signals without the aid of a sample-and-hold. 

This A/D is designed to appear as memory locations or I/O 
ports to the microprocessor and no interfacing logic is 
needed. 

Key Specifications 

H Resolution 8 Bits 

O Conversion Time 2.5/iS Max(RD fvlode) 

1.2/iS Max (WR-RD Mode) 
O Input signals with slew rate of 100 mV//iS converted 

without external sample-and-hold to 8 bits 
B Low Power 35 mW 

Total Unadjusted Error ± 1/2 LSB and ± 1 LSB 



Features 

□ Built-in track-and-hold function 
B No missing codes 

B No external clocking 

B Easy interface to all microprocessors, or operates 
stand-alone 

B Logic inputs and outputs meet both MOS and t\ 

voltage level specifications 
Operates ratiometrically or with any reference value 

equal to or less than Vcc- 

□ OV to 5V analog input voltage range with single 5V 
supply 

No zero or full-scale adjust required 

□ Overflow output available for cascading 

□ 0.3" standard width 20-pin DIP 



Connection Diagram 



Functional Diagram 



Dual ln-Line Package 











Vin[^ 




20 


I] Vcc 




2 


19 


2] Cref bypass 


DB1 [2 


3 


18 




DB2 


4 




I]dB7 


DB3 


5 


16 


^0B6 


WR/RDY Q 


6 


15 


□ 0B5 


MODE 




14 


]^DB4 




8 


13 






9 


12 


nj vref(+) 


GNO 


10 


11 


U Vkef(-) 




Vref(-) 



OUTPUT 
LATCH 
AND 
TRI-STATE 
BUFFERS 



TOP VIEW 



TRI-STATE* IS a registered trademark of Nations! Semiconductor Corp 



TIMING AND CONTROL CIRCUITRY 



MODE 



WR/RDY 



CS 



RD 



■ 1982 National Semiconductor Corp. WH 13a 
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National 
Semiconductor 

ADC0831, ADC0832, ADO0834 and ADC0838 

(COP431, COP432, COP434 and COP438) 

8-Bit Serial I/O A/D Converters with Multiplexer Options 



June 1982 



General DescriptiQn 

The ADC0831 series are 8-bit successive approximation 
A/D converters with a serial I/O and configurable input 
multiplexers with up to 8 channels. The serial I/O is con- 
figured to comply with the NSC MICROWIRE™ serial data 
exchange standard for easy interface to the COPS^^*" fam- 
ily of processors, and can Interface with standard shift 
registers or /iPs. 

The 2-, 4- or 8-channel multiplexers are software config- 
ured for single-ended or differential inputs as well as 
channel assignment. 

The differential analog voltage input allows increasing the 
common-mode rejection and offsetting the analog zero in- 
put voltage value. In addition, the voltage reference input 
can be adjusted to allow encoding any smaller analog 
voltage span to the full 8 bits of resolution. 

Features 

■ NSC MICRpWIRE compatible— direct interface to 
COPS family processors 

■ Easy interface to all microprocessors, or operates 
"stand-alone" . 



Operates ratiometrically or with 5 Vqc voltage 
reference 

No zero or full-scale adjust required 

2-, 4- or 8-channel multiplexer options with address 

logic 

Shunt regulator allows operation with high voltage 
supplies 

OV to 5V input range with single 5V power supply 
Remote operation with serial digital data link 
T^L/MOS input/output compatible 
0.3" standard width 8-, 14- or 20-pin DIP package 



Key Specifications 

■ Resolution 

■ Total Unadjusted Error 

■ SIngleSupply 

■ Low Power 

■ Conversion Time 



±1/2LSBand 



8 Bits 
tILSB 

5Vdc 
15 mW 
32ns 



Typical Application 



5Vdc 



POSITION 1 



5Voc 




5Vdc 
Q 



ADC0838 



MICROWIRE 



BIT STREAM 



/77 



COPS 
CPU 



V i V 
Ti T2 



LU335 


TRANSDUCERS 


'■ ► 


A/D 




DIGITAL 




CPU 




(ANALOG VOLTAGES) 






LINK 


4-> 



TRI-STATE* is a registerecJ trademark of National Semiconductor Corp. 
jjQpgTM g^jj MICROWIRE^'^ are trademarks of National Semiconductor Corp. 



- 1982 National Semiconductor Corp XH/093 
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National 

Semiconductor 



October 1982 



ADC0833 8-Bit Serial I/O A/D Converter 
with 4-Channel Multiplexer 

General Description 

The ADC0833 series is an 8-blt successive approximation 
A/D converter with a serial I/O and configurable input 
multiplexer with 4 channels. The serial I/O is configured 
to comply with the NSC MICROWIRE™ serial data 
exchange standard for easy interface to the COPS^'*^ fam- 
ily of processors, as well as with standard shift registers 
or/^Ps. 

The 4-channel multiplexer Is software configured for 
single-ended or differential inputs when channel assigned 
by a 4-bit serial word. 

The differential analog voltage input allows increasing the 
common-mode rejection and offsetting theanalog zero in- 
put voltage value. In addition, the voltage reference input 
can be adjusted to allow encoding any smaller analog 
voltage span to the full 8 bits of resolution. 



Features 

■ NSC MICROWIRE compatible— direct Interface to 
COPS family processors 

■ Easy interface to all microprocessors, or operates 
"stand alone" 

■ Works with 2.5V (LM336) voltage reference 

■ No full-scale or zero adjust required 

■ Differential analog voltage inputs 

■ 4-channel analog multiplexer 

■ Shunt regulator allows, operation with high voltage 
supplies 

■ OV to 5V input range with single 5V power supply 

■ Remote operation with serial digital data link 

■ T^L/MOS input/output compatible 

■ 0.3" standard width 14-pin DIP package 



Key Specifications 

B Resolution 

■ Total Unadjusted Error 

■ SingleSupply 

■ Low Power 

■ Conversion Time 



8 Bits 

±1/2LSBand ±1LSB 

5Vdc 
25mW 
32 /iS 



> 

a 

o 

00 
CO 
CD 

00 
?. 

C/) 

o 
> 

D 

O 

o 

< 
(D 

(D 

o 

fi) 

3 
3 





■o 

X 
(D 



Connection Diagram 



Functional Diagram 



Dual-ln-Line Package 



ADDRESS 
LATCH 
AND 
DECODER 



••[I 




U 


14 


^Vcc 






2 




13 






CHOQ 
CHl[]^ 


3 
4 


ADC0833 


12 
11 


^CLK 
I^SARS 


CHO — 




5 




10 




CHI — 




6 




9 


Vref/2 


CH2 — 


dgndQ 






8 


^AGND 


CH3 — 



TOP VIEW 



DGND 
I 



SARS 



4-CHANNEL S.E. 
OR 

2-CHANNEL 

DIFF. 
MULTIPLIER 



CS 
CLK 




I 

(SHUNT 
REG) 



CONTR 
TIM 


OL AND 
ING 






SAR 






LADDER 

AND 
DECODER 



>D0 



Vcc 

(5V) 



Vref/2 



AGND 



CQPSTM gp(j miCROWIRE"'^'*' are trademarks of National Semiconductor Corp. 
TRI-STATE' is a registered trademark of National Semiconductor Corp. 



■t 1962 National Semiconductor Corp XH/2T7 
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National 
mjm Semiconductor 

ADC0844 8-Bit /iP Compatible A/D Converter 
with 4-Chahnel Multiplexer 



May 1982 



General Description 



The ADC0844 is a CMOS 8-bit successive approximation 
A/D converter with configurable Input nnultlplexers of 4 
channels. The 4-channel multiplexer is software config- 
ured for single-ended, differential or pseudo-differential. 

The differential analog voltage input allows increasing the 
common-mode rejection and offsetting the analog zero in- 
put voltage value. In addition, the voltage reference input 
can be adjusted to allow encoding any smaller analog volt- 
age span to the full 8 bits of resolution. 

Features 

■ Compatible with 8080 /iP derivatives— no interface 
logic needed 

■ Easy interface to all microprocessors 

B Operates ratiometrically or with 5 Vqc voltage reference 



No zero or full-scale adjust required 
4-channel multiplexer with address logic 
Internal clock 

OV to 5V input range with single 5V power supply 
T^L/MOS input/output compatible 
0.3" standard width 20-pin DIP 



Key Specifications 

■ Resolution 

■ Total Unadjusted Error 

■ Single Supply , 

■ Low Power 

B Conversion Time 



±1/2LSBand 



8 Bits 
tl LSB 

5Vdc 
lOmW 
40 /iS 



> 

D 

O 
o 



00 

CD 
■■■■ 

"D 

O 
O 

3 

0) 

mmtm 

(D 

> 

D 

O 
O 
3 
< 





3" 
■ 

o 

□r 

Q> 
3 
3 




Block Diagram 



cs 



RO WR 



INTR- 



i i i 



Vcc 
DGND 



CONTROL LOGIC 



DB7. 
DB6- 
DBS- 
DB4- 



AD3/DB3— ^ 
AD2/DB2 
AD1/DB1 
ADO/DBO 



TRI-STATF 
OUTPUT 
LATCHES 



MUX 
ADDRESS 
LATCHES 



INTERNAL 
CLOCK 



LADDER AND DECODER qac 
OUT 



-Vref 



SAR LATCHES 



(D 



COMP 



ANALOG MUX 
AND 
DECODER 



TTTTT 

CHI CH2 CH3 CH4 AGND 



TRI-STATE* IS a registefed trademark o( Naliona! Semiconductor Corp, 



1982.Nationa! SemiconductO' Corp TL H.s-.n6 
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AM RF/IF/DETECTOR 





Application 


Package 


Voltage 


Input 


Overall 


Signal to 


Notes 




Portable 


Home 


Auto 


Range 


Sensitivity 


AM THD 


Noise 


LM1866 




• 


• 


N20 


3V-15V 


9/xV 


0.3% 


50 dB 


Also FM 


LM1868 


• 


• 




N20 


4.5V-15V 


12 /iV 


1.1% 


50 dB 


Also FM, audio 


LM3820 


• 


• 


• 


N14 


4.5V-16V 


35 mV 






External detector 



AM STEREO DECODER 





Application 


Package 


Voltage 


Separation 


THD 


Signal to 


Notes 




Portable 


Home 


Auto 


Range 


Noise 


LM1981 




• 


• 


N20 


8V-18V 


30 dB 


1.0% 


55 dB 


Decodes all systems 



Note: Availability of the LM1981 in production quantities is dependent upon FCC system selection. 

FM IF/DETECTOR 





Application 


Package 


Voltage 


Input 


Signal to 


THD 


Mute 


AGC 


AFC 


Meter 




Portable 


Home 


Auto 


Range 


Sensitivity 


Noise 


Control 


Outputs 


Drive 


LM1865 






• 


N20 


7V-16V 


6/iV 


84 dB 


0.15% 




• 


• 


• 


LM1866 


• 




• 


N20 


3V-15V 


12 


76 dB 


0.5% 


• 




• 


• 


LM1868 


• 






N20 


4.5V-15V 


^5f^y 


64 dB 


1.1% 










LM3011 


• 






H10 


6V-15V 


300 mV 














LM3075 


• 




• 


N14 


8.5V-12.5V 


250 /xV 




1.5% 










LM3089 








N16 


8V-16V 


12 


70 dB 


0.5% 


• 




• 


• 


LM3189 






• 


N16 


8V-16V 


12 /xV 


80 dB 


0.5% 


• 


• 


• 


• 


TBA120 


• 






N14 


6V-18V 


30 mV 




0.5% 











FM STEREO DECODER 





Application 


Package 


Voltage 
Range 


THD 


Channel 
Separation 


Blend 


High 
Cut 


Lamp 
Driver 


Output 
Buffer 


ARI 
Interface 
Rejection 


Portable 


Home 


Auto 


LM1310 




• 




N14 


10V-18V 


0.3% 


45 dB 






• 






LM1800 




• 




N16 


10V-18V 


0.1% 


45 dB 






• 






LM1870 


• - 




• 


N20 


7V-15V 


0.25% 


45 dB 


• 


• 


• 


• 




LM4500A 


• 






N16 


8V-16V 


0.1% 


40 dB 


• 






• 


• 



PREAMPLIFIERS 





Application 


Package 


Voltage 


Equivalent 


THD 


PSR 


Input 


Notes 




Portable 


Home 


Auto 


Range 


Input Noise 


Coupling 


LM381 


• 






N14 


9V-40V 


0.5 mV 


0.1% 


120 dB 


AC 


Stereo 


LM382 


• 




• 


N14 


9V-40V 


0.8 ixW 


0.1% 


120 dB 


AC 


Stereo 


LM387 


• 




• 


N08 


9V-30V 


0.65 mV 


0.1% 


110 dB 


AC 


Stereo 


LM1303 








N14 


10V-30V 


0.8 






AC 


Stereo 


LM1818 


• 




• 


N20 


3.5V-18V 


0.85 


0.05% 


85 dB 


AC 


Tape system 


LM1837 


• 




• 


N18 


4V-18V 


0.6 MVt 


0.03% 


105 dB 


DC 


Autoreverse 


LM1897 


• 






N16 


4V-18V 


0.6 ^Vt 


0.03% 


105 dB 


DC 


Few externals 



tCCIR/ARM in DIN circuit referred to gain at 1 kHz. 

'Note that all values shown are typical. Please refer to data sheets for test conditions. 
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AUDIO CONTROLS 



^ National Semiconductor 





Application 


Package 


Voltage 


Volume 


Signal to 


THD 


Separation 


Notes 




Portable 


Home 


Auto 


Range 


Control Range 


Noise 


LM1035 


• 


• 


• 


N20 


8V-18V 


80 dB 


80 dB 


0.05% 


70 dB 


Dual DC 

tone/volume/balance 


LM1037 


• 


• 


• 


N18 


5V-30V 




100 dB 


0.04% 


100 dB 


DC audio switch 


LM1038 




• 


• 


N18 


5V-30V 




100 dB 


0.04% 


lOOdB 


BCD input 


LM 13600 
LM 13700 








N16 


±2V-±18V 






0.5% 


100 dB 


Transconductance 
amplifiers 



NOISE REDUCTION 





Application 


Package 


Voltage 


NR 


NR 


Encoding 


Single/ 


Decode 


Notes 




Portable 


Home 


Auto 


Range 


Type 


Effect 


Required 


Dual 


S/N 


LM1111 


• 




• 


N16 


6V-18V 


Dolby 


lOdB 


Yes 


Single 


83 dB 


Tightened spec 


LM1121 


• 




• 


N16 


6V-18V 


Dolby 


10 dB 


Yes 


Single 


82 dB 


DC switched 


LM1131 


• 






N18 


6V-18V 


Dolby 


10 dB 


Yes 


Dual 


87 dB 


DC switched 


LM1894 


• 




• 


N14 


4.5V-18V 


DNR 


12 dB 


No 


Dual 


76 dB 


NSC system 


LM13700 








N16 


±15V 


C-X 


20 dB 


Yes 






Phono 


LF347 








N14 


±15V 


C-X 


20 dB 


Yes 






Phono 


LF353 








N08 


±15V 


C-X 


20 dB 


Yes 






Phono 



"The C-X system requires one LM13700 and 8-10 op amps for stereo phono noise reduction. 

AUDIO POWER AMPLIFIERS 





Application 


Package 


Power 


@ 

Voltage 


Bridgeable 


THD 


Input 
Noise 


Smgte/ 
Dual 


Notes 


Portable 


Home 


Auto 








LM378 




• 




N14 


5W 






24V 


Yes 


0.1% 


3mV 


Dual 


See AN-125 


LM379 




• 




814 


6W 






28V 


Yes 


0.2% 


3/iV 


Dual 


See AN-125 


LM380 




• 




N14/N08 


2.5W 






18V 




0.2% 




Single 


See AN-69 


LM383 


• 




• 


TO-5 




5.5W 


8.6W 


14.4V 


Yes 


0.2% 


2^V 


Single 


Protected 


LM384 




• 




N14 


5.5W 






22V 




0.25% 




Single 


Fixed gain 


LM386 


• 


• 




NOB 




0;33W 




6V 




0.2% 




Single 


4V operation 


LM388 


• 






N14 


2.2W 






12V 


Yes 


0.1% 




Single 


Minimum 
externals 


LM389 


• 






N18 




0.33W 




6V 




0.2% 




Single 


Includes 

Transistor 

array 


LM390 


• 






N14 




1W 




6V 


Yes 


0.2% 




Single 


Battery' 
operation 


LM391 








N16 








GOV- 100V 




0.01 % 


3,iV 


Single 


Power driver 


LM1868 


• 






N20 


0.7W 






9V 




0.2% 




Single 


With AM/FM 


LM1877 


• 






N14 


2W 






20V 




0.05% 


25 


Dual 


6V-24V 


LM2877 


• 






P11 


4.5W 






20V 




0.1% 


2.5 ,<V 


Dual 


Single-in-line 
package 


LM1895 


• 






N08 




1.1W 




6V 




0.2% 


14;<V 


Single 


Low AM 
radiation 


LM2895 


• 






P11 




4.3W 




12V 




0.15% 


1.4 


Single 


3V-15V 


LM1896 


• 






N14 




1.1W 




6V 


Yes 


0.1% 


1,4 vSI 


Dual 


Low AM 
radiation 


LM2896 


• 






P11 




2.5W 




9V 


Yes 


0.1% 


1.4 //V 


Dual 


No pops 


LM2002 


• 






TO-5 




5.2W 


8W 


14.4V 


Yes ■ 


0.1% 




Single 


Protected 


LM2878 








P11 


5.5W 






22V 




0.15% 


2.5 mV 


Dual 


6V-32V 



'Note that ail values shown are typical. Please refer to data sheets for test conditions. 
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Clock Radio 



T! 



FM 



1 



NR421 NR431 


RF 


MIXER 




OSC 


NR431 



AM 



NR461 




IF 


DETECTOR 











z n 



L 



LM1868 



RF IF DETECTOR 



NR461 



NB11X 
NB12X 
NA21 31 
NA22 32 



AUDIO AMP 



< 



i I DISCRETE [ 



CLOCK 



MM5316 
MM5387M 

MM5402 
MM5456/7 
MM7317B 
MM58143 

MMS464 



DISPLAY 



SPECIAL 
APPLICATION 

TOUCH 
CONTROL 
LAMP 
DRIVER 
NBQ1XNB11X 
NBG2X NB12X 



Car Stereo 



U 



FM 






FM 


NB01XNB11X 
NB02X NB12X 
38/19 kHz 
ACTIVE 




NR421 


NR421 




NR461 






FILTER/ 
BUFFER 




RF 


MIXER 




IF 

LIMITER . 


DETECTOR 




STEREO 
FM DECODER 








OSC 




LM3075 
LM3089 




LM1870 








NR431 




LM3189 
LM1865 




LM4500A 





1 



AM 



REGULATOR 



LM2931 



DIGITAL 
TUNING 



NS SYSTEM 1 
SEE SELECTION 
GUIDE 



97.3 



FREQUENCY 
DISPLAY 



NSM4000 



NR461 



RF IF DETECTOR — 



LM3820 



STEREO 
DECODER 
AM 



LMig81 




DOLBY 
ONR 



NOISE 
REDUCTION 



LM1131 
LM1894 



DISCRETE 
IC 



NB01XNB11X 
NB01XNB11X 



DC 

BANDSWITCH 



LM1037 
LM1038 



PRE-AMP 



LM382 
LM387 
LM1897 



NB01XNB11X 
NBG1XNB11X 



DC TONE 
CONTROLS 



LM103S 



NB01X NB11X 
NB01X NB11X 



NA31 NA41 
NA32 NA42 



AUDIO 
AMP 



LM383 
LM2G02 
TDA2003 
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Home Music System 



U 



FM 



NR041 NR421 


RF 


MIXER 




OSC 


NR431 



1 



AM 



NR461 



IF 

LIMITER 



DETECTOR 



LM3011 
LM3075 
LM3089 
LM318g 
LM1865 



NB01X NB11X 
NB02X NB12X 
19/38 kHz 
FILTER/ 
BUFFER 



DIGITAL 
TUNING 



NS SYSTEMS 
SEE SELECTION 
CHART 



HEADS 



NB01X NB11X 
NB02X NB12X 

NR041 

(ALC) 



TAPE 
PRE-AMP 



LM1837 
LM1897 
LM381 
LM387 



DISCRETE 



NR461 



RF IF DETECTOR 



LM3820 



LED FREQUENCY 
DISPLAY 



DOLBY 
DNR 
CX 



NOISE 
REDUCTION 



LM1131 
LM1111 
LM1894 
LM13700 



STEREO 
RECORDER 



LM1870 
LM1310 
LM1B00 
LM4500A 



STEREO 
DECODER 
AM 



LM1981 



NSM3914 
NSM3915 
NSM3916 



BARGRAPH 
DISPLAY 
DRIVER UNIT 



DC 

BANDSWITCH 



LM1037 
LM1038 



NB01X N611X 
NB02X NB12X 



PRE-AMP 



LM381 
LM387 



NBG1X NB11X 
NB02X NB12X 



DC TONE 
CONTROLS 



LM1035 



LEVEL 
DETECTORS 



BARGRAPH 
DRIVER 



LM3914 
LM3915 
LM3916 



BARGRAPH 
DISPLAY 



ALL 
NB/SERIES 
BUFFERS, 
DRIVERS 

ALL 
NB/SERIES 
PWR AND 
SWITCHING 



AUDIO 
AMP 



LM383 

LM384 

LM386 

LM388 

LM389 

LM391 
LM1877/2877 
LM18g6/2896 



Portable Mono Cassette Radio 



FM 



O 
13 
T3 
C 

o 
o 

"e 

CD 
CO 

"ca 
c 
_o 

•+-' 
CO 

z 



7 


NR421 


NR431 




NR461 




NB01X NB11X 
NB02X NB12X 




RF 


MIXER 








NA11 21, 31 
NA12 22,32 






IF 


DETECTOR 


"I 






OSC 




LIMITER 






AUDIO AMP 


















NR431 


1 






LM1896 
LM2896 



r 



J 



LM1868 
LM1B66 



AM 



RF 


IF 


DETECTOR 


NR431 



DISCRETE 
IC 
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LM1822 Video IF Amplifier/PLL Detector System 



General Description 



The LM1822 is a complete video IF signal processing sys- 
tem on a chip. It contains a 5-stage gain-controlled IF am- 
plifier, a PLL synchronous detector with noise inversion, a 
flexible AFC detector, and gated AGC. This device is suit- 
able for all home receiver and cable IF applications requir- 
ing high quality video recovery, including systems operat- 
ing at 38.9 MHz, 45.75 MHz, 58.75 MHz, and 61.25 MHz. 

Features 

■ Common-base IF inputs for SAW filters 
B True synchronous video detector using PLL 



■ Excellent stability at high system gains 

■ Noise-averaged gated AGC system 

■ Superior small-signal detector linearity 

■ AFC detector with adjustable output bias 

■ System operation to 70 MHz 

■ All NPN video amplifiers 
O White spot noise inversion 

■ Adjustable output zero carrier level 

■ Reverse tuner AGC output 



Test Circuit Measure parameters at indicated test points 

DETECTOR INPUT 



VOUT 0.01 

IFOUITUT^/ 



_ 100 pF t < L2 
^-rv J 0.12 >iH 

LI n 




T1 - 50fl unbal to bal 

Mini-Circuits LabTMOI-IT 



LI -9 1/2T 
L2 - 4 1/2T 
L3 - 6 1/2T 



#22 wire 

on 3/16' form with 
HF core, shielded 



All caps in ixF unless noted 
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LM1875 20 Watt Power Audio Amplifier 



PRELIMINARY 

August 1982 



General Description 



The LM1875 is a monolithic power amplifier offering very 
low distortion and high quality performance for consumer 
audio applications. 

The LM1875 delivers 20 watts into a AQ or BQ load on ± 22V 
supplies. Using an 8J] load and ±30V supplies, over 
30 watts of power may be delivered. The amplifier is 
designed to operate with a minimum of external compo- 
nents. Device overload protection consists of both inter- 
nal current limit and thermal shutdown. 

The LM1875 design takes advantage of circuit techniques 
and processing to achieve extremely low levels of distor- 
tion even at high levels of output power. Other outstanding 
features include high gain, fast slew rate and a wide power 
bandwidth, large output voltage swing, high current 
capability, and a very wide supply range. The amplifier is 
also internally compensated and stable for gains of 10 or 
greater. 



Features 

■ 30 watts of output power 

■ Avo typically 90 dB 

■ Low distortion 0.05%, 1 kHz, 20W 

■ Wide power bandwidth 70 kHz 

■ Short circuit protection 

■ Thermal protection with parole circuit 

■ High current capability 3A 

■ Wide supply range 20V-60V 

■ Internal compensation 

■ 94 dB ripple rejection 

■ Plastic power package TO-220 

Applications 

■ High performance audio systems 

■ Bridge amplifiers 

■ Stereo phonographs 

■ Servo amplifiers 

■ Instrument systems 
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Typical Applications 

+Vcc 



ViN- 




Physical Dimensions inches (millimeters) 



AQ-Ba 



(10.033-10.414) 



C5 

0.22 mF 



1.00 
(25.40) 



0.163 

(21.920) 




R3 

680 



.C2 
.22 



,♦0.010 

' ^).002 



^0.311 
0.03S tO.OOS 



■H1J54\ 
-0.051/ 



(4.572 r0.127) 
0.050 : 0.002 



0.621 
(15.773) 
REF (17.156) 



0.105 
■ (2.E67) 
S.173-0.111 



(4.394-4.5S7) 
0J27-0.335 



FIGURE 1. Test Circuit and Typical 
Split Supply Operation 

Connection Diagram 

TO-220 Power Package (T) 

ru" 



TO-220 Power Package (T) 
Order Number LM1875T 
NS Package Number T05B 



O 



Ltl 



D Vcc 
^ OUTPUT 

D -Ve£ 
=? -IN 



FRONT VIEW 
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LM1893 2-Wire Bidirectional 
Communication System 



Technical Description 



Features 



The LM1893 is a bipolar transceiver 
IC for interfacing to the power lines (AC 
or DC) in a carrier current system. An 
external logic command to the TX/RX 
SELECT pin puts the chip in either the 
transmit or receive mode. In the transmit 
mode, a sinusoidal current at the carrier 
center frequency is modulated to produce 
an FSK signal to drive the power Line via a 
small (lOmmx 10 mm) inexpensive timed 
transformer. Serial data fed into the DATA 
IN pin modulates the low TC current con- 
trolled oscillator (ICO). The triangle wave 
output of the oscillator is passed through a 
sine shaper circuit to the power current 
amplifier. Automatic level control (ALC) 
circuitry maintains output waveform pur- 
ity despite wide changes in power line 
impedance. 

In the receive mode, a tuned trans- 
former attenuates 60 Hz and noise while 
stepping up signal voltage to the limiter 
amplijSer. A PLL demodulates the signal 
which then passes through a 3-stage, low 
pass filter on its way to the offset cancel 
circuit. The comparator separates the ones 
from the zeroes and drives the time do- 
main filter, which is particularly effective 
against impulse noise. The output is avail- 
able at the DATA OUT pin in the form of 
the free collector of an NPN transistor. 




Self-contained transmitter and receiver 
in one 18-pin package. 

Half-duplex (bidirectional) operation. 

Handles serial digital data of virtually 
any coding. 

Compatible with TTL or MOS logic 
and /iPs. 

Handles analog signals. 

Employs noise resistant FSK modulation. 

Programmable carrier frequency. 

Programmable impulse noise filtering. 

Built-in transient protection. 

Low distortion (low harmonic) trans- 
mitter output minimizes potential RFI. 

Regulated voltage available to power 
logic. 



Typical Performance 

General 

Supply Voltage 18 V 

Progranunable Carrier Freq., Fq . 50 to 300 kHz 

Oscillator TC of Fo ±100 ppm/°C 

Transmitter 

FSK Deviation ±2.5% 

Output Current 60 mApp 

Output Voltage (Line Z = lOQ) 4.0 Vpp 

Output Voltage Distorton (Q = 10 tank) 0. 1% 

Power Output (Line Z = lOQ) 200 mW 

RX to TX Switchover Time 40 ms 

Supply Current 38 mA 

Receiver 

Sensitivity 1 mVrms 

Data Rate to 4 k Baud 

TX to RX Switchover Time 2 Bits 

Supply Current 13 mA 



CAmna 
cuiiKimc 
ri/u rx M 

DATA DATA 



CAMUei 
CUMtNT IC 

Tx/n Ti n 

DATA DATA 



MASTER 

CONTMUn 
AT AODMH 1 



SUM 

cowTMua 

AT AOOWSt i 



Block diagram of the LM1893 showing the typical 
complement of external parts. 



A typical application may use LM1893's 
and low cost ^P's in an energy management system. 
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TP3020/TP3021 Monolithic CODECS 



October 1982 



General Description 



The TP3020 and TP3021 are monolithic PCM CODECs im- 
plemented with double-poly CMOS technology. The 
TP3020 is intended for /^-law applications and contains 
logic for /i-law signaling insertion and extraction. The 
TP3021 is intended for A-law applications. 

Each device contains separate D/A and A/D circuitry, all 
necessary sample and hold capacitors, a precision volt- 
age reference and internal auto-zero circuit. A serial con- 
trol port allows an external controller to individually 
assign the PCM input and output ports to one of up to 32 
time slots or to place the CODEC into a power-down 
mode. Alternately, the TP3020/TP3021 may be operated 
in a fixed time slot mode. Both devices are intended to be 
used with the TP3040 monolithic PCM filter which pro- 
vides the Input anti-aliasing function for the encoder and 
smoothes the output of the decoder and corrects for the 
sin x/x distortion introduced by the decoder sample and 
hold output. 



Features 

■ Low operation power— 45 mW typical 

■ Low standby power— 1 mW typical 

■ ±5V operation 

■ TTL compatible digital interface 

■ Time slot assignment or alternate fixed time slot modes 

■ Internal precision reference 

■ Internal sample and hold capacitors 

■ Internal auto-zero circuit 

■ TP3020— /x-law coding with signaling capabilities 

■ TP3021— A-law coding 

■ Synchronous or asynchronous operation 
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Simplified Block Diagram 



5V 



VFx 



SCI 
SC2 



SAMPLE AND HOLD 
A/D 



SAR 
LOGIC 



COMPAHATOR 



Vref 



SAMPLE AND HOLD 



CONTROL 



O/A 



INPUT 
BUFFER 



GNOA 



GNOO 



-►TSx 



-^CLKx 

•4 — SIGx(TP3020 ONLY) 

^CLKc 
— !► PON 

CLKr 

-^FSr 

— ► SIGn(TP3020 ONLY) 



4— Or 



vbb 
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TP3040/TP3040A PCM Monolithic Filter 

General Description 



October 1982 



The TP3040/TP3040A filter is a monolithic circuit contain- 
ing both transmit and receive filters specifically designed 
for PCM CODEC filtering applications in 8 kHz sampled 
systems. 

The filter is manufactured using double-poly silicon gate 
CMOS technology. Switched capacitor integrators are 
used to simulate classical LC ladder filters which exhibit 
low component sensitivity. 

TRANSMIT FILTER STAGE 

The transmit filter is a fifth order elliptic low pass filter in 
series with a fourth order Chebyshev high pass filter. It 
provides a flat response in the passband and rejection of 
signals below 200 Hz and above 3.4 kHz. 

RECEIVE FILTER STAGE 

The receive filter is a fifth order elliptic low pass filter 
designed to reconstruct the voice signal from the 
decoded/demultiplexed signal which, as a result of the 
sampling process, Is a stair-step signal having the 
inherent sin x/x frequency response. The receive filter 
approximates the function required to compensate forthe 
degraded frequency response and restore the flat pass- 
band response. 



Features 

■ Exceeds all D3/D4 and CCITT specifications 

■ -h5V, -5V power supplies 

■ Low power consumption: 

45 mW (0 dBmO into 600n) 
30 mW (power amps disabled) 

■ Power down mode: 0.5 mW 

■ 20 dB gain adjust range 

■ No external anti-aliasing components 

■ Sin x/x correction in receive filter 

■ 50/60 Hz rejection in transmit filter 

■ TTL and CMOS compatible logic 

■ All inputs protected against static discharge due to 
handling 



Block and Connection Diagramis 




TRANSMIT FILTER 



I ' 



<h 



I 



HIGH PASS 


LOW PASS 




POST 


FILTER 


FILTER 


— ► 


FILTER 



\ . ' I 



CLOCK 
SELECT 
LOGIC 



POST 




LOW PASS 




PRE- 


FILTER 




FILTER 




FILTER 



RECEIVE FILTER 



PWRI VFrO VcC Vbb 

FIGURE 1 



DuaMn-Llne Package 



VFrI 



VFxl 
VFxI- 

oSx-H 

VFrO 
PWRI — 
PWRO 
PWRO 

vbb-H 



■VFxO 



li-VFRl 
9 

lA-vcc 



1 13 
PDN 
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TP3051, TP3056 Monolithic Parallel Data Interface 
CMOS CODEC/Filter Family 



General Description 



The TP3051, TP3056 family consists of a Haw and A-law 
monolithic PCM CODEC/filter set utilizing the A/D and 
D/A conversion architecture shown in Figure 1, and a 
parallel I/O data bus interface. The devices are fabricated 
on National's advanced double-poly CMOS process 
(P^CMOS). 

The transmit section consists of an input gain adjust 
amplifier, an active RC pre-filter, and a switched-capacitor 
bandpass filter that rejects signals be\ovj 200 Hz and 
above 3400 Hz. A compressing coder samples the filtered 
signal and encodes it in the /i-255 \avj or A-lav\/ PCM format. 
Auto-zero circuitry is included on-chip. The receive section 
consists of an expanding decoder v^hich reconstructs the 
analog signal from the compressed n-\avj or A-law code, 
and a low pass filter which corrects for the sin x/x 
response of the decoder output and rejects signals above 
3400 Hz. The receive output is a single-ended power ampli- 
fier capable of driving low impedance loads. The TP3051 
/i-law and TP3056 A-law devices are pin compatible paral- 
lel interface CODEC/f ilters for bus-oriented systems. They 
are ideally suited for use with the TP3100 family of digital 
line interface controllers (DLIC) in switching system ap- 
plications. The DLIC communicates with the main switch 
controller via integrated data, signaling and control chan- 
nels, and provides local time-slot and space switching 
capability for up to 32 TP3051 or TP3056 CODECS. 



Features 

■ Complete CODEC and filtering system including: 
-Transmit high pass and low pass filtering 
-Receive low pass filter with sin x/x correction 
-Receive power amplifier 

-Active RC noise filters 
-n-255 law coder and DECoder— TP3051 
-A-law coder and DECoder— TP3056 
-Internal precision voltage reference 
-Internal auto-zero circuitry 

■ Meets or exceeds all D3/D4 and CCITT specifications 

■ ±5V operation 

■ Low operating power— typically 60 mW 

■ Power-down standby mode— typically 3 mW 
B High speed TRI-STATE® data bus 

■ 2 loopback test modes 
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Connection Diagram 



Dual-ln-Line Package 



Vbb — 


1 


U 


20 




VFxl+ 


GNDA — 


2 




19 




VFxI- 


VFrO — 


3 




18 




GSx 


VCCA — 


4 




17 




VCCD 


CS — 


5 


TP3051 


16 




PCM/CNTL 






OR 








DB7 — 


6 


TP3056 


15 




CLK 


DBG — 


7 




14 




DBO 


DBS — 


8 




13 




DB1 


DB4 — 


9 




12 




DB2 


GNDD — 


10 




11 




DB3 



TOP VIEW 



TRf-STATE* Is • r«oistered trtdamarV of National Samiconductor Corp. 



■•J' 1982 National Samiconductor Corp XH/255 



3334 



IM-B25M52,'Prinled in U.S.A. 

© IC MASTER 1983 




National 



PRELIMINARY 

October 1982 



TP3052, TP3053, TP3054, TP3057 Monolithic Serial Interface 
CMOS CODEC/FILTER Family 



General Description 



The TP3052, TP3053, TP3054, TP3057 family consists of 
/i-law and A-law monolitliic PCM CODEC/filters utiliz- 
ing the A/D and D/A conversion architecture shown in 
Figure 1, and a serial PCM interface. The devices are 
fabricated using National's advanced double-poly CMOS 
process (P^CMOS™). 

The encode portion of each device consists of an input 
gain adjust amplifier, an active RC pre-filter which 
eliminates very high frequency noise prior to entering a 
switched-capacitor band-pass filter that rejects signals 
below 200 Hz and above 3400 Hz. Also included are auto- 
zero circuitry and a companding coder which samples the 
filtered signal and encodes it in the companded /t-law or 
A-law PCM format. The decode portion of each device con- 
sists of an expanding decoder, which reconstructs the 
analog signal from the companded /i-law or A-law code, a 
low-pass filter which corrects for the sin x/x response of 
the decoder output and rejects signals above 3400 Hz and 
is followed by a single-ended power amplifier capable of 
driving low impedance loads. The devices require two 
1.536 MHz, 1.544 MHz or 2.048 MHz transmit and receive 
master clocks, which may be asynchronous, transmit and 
receive bit clocks, which are synchronous with the master 
clocks but may vary from 64 kHz to 2.048 MHz, and trans- 
mit and receive frame sync pulses. The timing of the frame 
sync pulses and PCM data is compatible with both in- 
dustry standard formats. 



Features 

■ Complete CODEC and filtering system (COMBO) 
including: 

-Transmit high-pass and low-pass filtering 
-Receive low-pass filter with sin x/x correction 
-Active RC noise filters 

-^-law or A-law compatible COder and DECoder 
-Internal precision voltage reference 
-Serial I/O interface 
-Internal auto-zero circuitry 
B /i-law with signaling, TP3020 timing— TP3052 

■ /i-law with signaling, TP5116A family timing— TP3053 

■ /i-law without signaling, 16-pin— TP3054 
B A-law, 16-pin— TP3057 

B Meets or exceeds all D3/D4 and CCITT specifications 
B ±5V operation 

□ Low operating power— typically 60 mW 
Power-down standby mode— typically 3 mW 
D TTL or CMOS compatible digital interfaces 
Maximizes line interface card circuit density 
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Connection Diagrams 

Duai-ln-Line Package 

"C7 



Dual-ln-Line Package 



DuaMn-Llne Package 
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TP3110, TP3120 Digital Line Interface Controllers (DLIC) 

General Description 



PRELIMINARY 

October 1982 



The TP3110, TP3120 Digital Line Interface Controllers 
(DLIC) are general purpose switching components prima- 
rily intended to serve as controllers of subscriber line, 
service and trunk circuit cards of a digital switching 
system. They are also useful as general purpose data con- 
trollers for data switching and multiplexing applications. 

The DLIC performs a three-way control function when 
used fordigital switching applications. The block diagram 
(Figure 1) displays this tri-port arrangement. First, the 
DLIC controls the space and time switching function be- 
tween subscriber line PCM CODECS and filters and the 
switching system time division multiplex (TDM) highways. 
Second, the DLIC controls the flow of information be- 
tween the per line circuit devices and the line card's local 
processor. Last, it performs all protocol control functions, 
using the HDLC protocol format, for information passing 
between the local line card processor and the main switch- 
ing system processor (or any other system processor). 

The DLIC is configured with a parallel interface for the per 
line and local processor circuits and with full duplex mul- 
tiple port serial highways for the system interface. All 
system related communications with the DLIC controlled 
circuit card are handled via channel assignments on the 
serial TDM interface. In this way, all system data com- 
munications, subscriber PCM, data, signaling and system 
control information are transported and switched with a 
single network. This approach improves the overall flex- 
ibility and modularity of the total system design. 



The DLIC contains a time-slot memory map for up to 128 
duplex TDM channels, four high speed serial port trans- 
ceivers, interface logic to allow the local processor to 
communicate with the per line circuit devices (combina- 
tion CODEC/filtercircuits and theSLIC), a complete HDLC 
protocol controller for system control messages, a vec- 
tored interrupt controller for the HDLC protocol, signaling 
and timing control and finally, a buffer memory for per line 
signaling data. 

Features 

■ A complete interface controller for up to 32 subscribers 
of a digital switching system 

■ Performs all time division multiplex (TDM) channel 
assignments for the circuit card it controls 

■ Provides two (TP3110) or four (TP3120) full duplex serial 
TDM highways for the system interface 

■ Interfaces TP3051, TP3056 parallel CODEC/Filters 

■ Performs the first stage space and time switching func- 
tion to minimize hardware requirements and switching 
delay 

■ Assignable addressing plus a "broadcast" address 
allows up to 255 controllers per subsystem control 
group without address field overlap 

■ System control uses the HDLC protocol with all zero In- 
sertion/deletion, checksum and flag control functions 
performed by the DLIC 

■ Single 5V power supply operation 



Block Diagram 
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TP5116A, TP5117A, TP5156A Monolithic CODECS 



General Description 



The TP5116A, TP5117A and TP5156A are monolithic PCM 
CODECS Implemented with double-poly CMOS tech- 
nology. The TP5116A and TP5117A are intended for/i-law 
applications and the TP5156A is for A-law applications. 
The TP5117A has a D3 compatible format for line card 
compatibility with the TP5156A. 

Each device contains separate D/A and AID circuitry, all 
necessary sample and hold capacitors, and internal 
auto-zero circuits. Each device also contains a precision 
internal voltage reference, eliminating the need for an 
external reference. There are no internal connections to 
pins 15 or 16, making them directly interchangeable with 
CODECS using external reference components. 

All devices are intended to be used with the TP3040 
monolithic PCM filter which provides the input anti- 
aliasing function for the encoder and smooths the output 



of the decoder and corrects for the sin x/x distortion in- 
troduced by the decoder sample and hold output. 

Features 

H Low operation power— 40 mW typical 
H ±5V operation 

■ TTL compatible digital interface 

B Precision voltage reference on-chip 

■ Internal sample and hold capacitors 
B Internal auto-zero circuit 

B TP5116A— /j-law coding (sign plus magnitude format) 

B TP5117A— /i-law, D3 compatible format 

TP5156A— A-law coding 

B Synchronous or asynchronous operation 



Simplified Block Diagram 
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DIGITALKER™ Speech Synthesis 



DT1000 DIGITALKER''' Speech Synthesis Evaluation Board 



General Description 



The DIGITALKER™ (DT1000) speech synthesis evaluation 
board Is an extremely easy to use device for understand- 
ing the operation and application of the DIGITALKER chip 
set in an end product. 



The DT1000 contains all components required to output 
speech upon demand: a speech processor chip (SPC), 2 
MAXI-ROMs® containing 138 individual words, linear 
filter, audio amplifier, keyboard, and a COPS™ microcon- 
troller complete with stored data programmed to provide 
the various functions on the board. The only external hard- 
ware required for complete operation are a single 7V-11V 
power supply, a speaker of your choice for size and quali- 
ty, and this instruction sheet. 



The 2 speech MAXI-ROMs employed on the board contain 
a brief Introductory phrase, 138 separate and individual 
words consisting of numbers and letters of the alphabet, 
assorted useful nouns, verbs and tones; and 5 different In- 
dividual silence durations. (In constructing a phrase, dif- 
ferent silence durations between different words 
significantly affect the overall quality of the phrase.) 



A COPS program is provided which permits the user to: 1) 
sequentially output each word automatically; 2) repeat 
any desired word; 3) build and store several short phrases 
for outputting when desired; 4) output a "canned" phrase 
which permits insertions and changing of a word in the 
phrase; 5) play a simple game which requires some in- 
teraction between the keyboard and the user; and 6) out- 
put hex equivalent decimal number inputs. 

Features 

■ Only a single 7V-11V power supply and inexpensive 
loudspeaker required for total operation 

H 138 individually addressable words, applicable to many 
products 

■ Programmed COPS processor permits 6 individual pro- 
gram modes 

■ Demonstrates the extreme flexibility and ease of 
application of the DIGITALKER chip set 

H 1/2 watt audio amplifier on-board 

■ Edge connector facilitates tying in to external proc- 
essor system (3f^ Company connector part number 
#3415) 



DT1000 Conceptual Drawing 




MAXI-ROM^ is a registered tracTemark of National Semiconductor Corp. 
DIGITALKER''^^ and COPS''''^ are trademarks of National Semiconductor Corp. 



"Tfie recipient of these products automatically receives a non-exclusive license 
under U.S. Patent Application 432,859 and any patent or patents issuing thereon to 
use such products, to assemble or otherwise incorporate them into further prod- 
ucts which may be covered by said patent application, or any patent or patents 
issuing thereon, and to use, sell, or otherwise dispose of such products': 
Protected by U.S. Pal. No. 4124125. F.M Mozer licenses available. 
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DT1000 Master Word List 



Word 


Keyboard 
Address 


8-Blt Binary 
Address 


Word 




8-Blt Binary 
Address 


Word 


Keyt>oard 
Address 


8-Blt Binary 
Address 




SWB SW1 

r 1 

T T 




SW8 SW1 

t t 




SW6 SW1 

r" "1 
t T 


THIS IS DIGITALKER 000 


00000000 


W 


054 


110110 


MILL! 


108 


0110110 


ONE 


001 


0000000 1 


X 


055 


00110111 


MINUS 


109 


01101101 


TWO 


002 


000000 10 


Y 


056 


00 111000 


MINUTE 


110 


01101110 


THREE 


003 


000000 1 1 


z 


057 


111001 


NEAR 


111 


01101111 


FOUR 


004 


1 


AGAIN 


058 


111010 


NUMBER 


112 


01 1 10000 


FIVE 


005 


101 


AMPERE 


059 


00111011 


OF 


113 


01110001 


six' 


006 


00000 1 1 


AND 


060 


00111100 


OFF 


114 


01110010 


SEVEN 


007 


1 1 1 


AT 


061 


00111101 


UN 


115 


01110011 


EIGHT 


008 


00001000 


CANCEL 


062 


00111110 


At IT 


lib 


OlIlUlOU 


NINE 


009 


0000 100 1 


CASE 


063 


00111111 


OVER 


117 


0111010 1 


TEN 


010 


0000 10 10 


CENT 


064 


1000000 


PARENTHESIS 


118 


01110110 


ELEVEN 


Oil 


0000 10 11 


400HERTZ TONE 


065 


01 000001 


PERCENT 


119 


01110111 


TWELVE 


012 


0000 1100 


80HERTZ TONE 


066 


1000010 


PLEASE 


120 


01111000 


THIRTEEN 


013 


0000 1101 


20MS SILENCE 


067 


10000 11 


PLUS 


121 


01111001 


FOURTEEN 


014 


00001 1 1 


40MS SILENCE 


068 


1000100 


POINT 


122 


oil 11010 


FIFTEEN 


015 


01111 


80MS SILENCE 


069 


01000101 


POUND 


123 


01111011 


SIXTEEN 


016 


000 10000 


160MS SILENCE 


070 


1 0001-1 


rULotS 


124 


01111100 


SEVENTEEN 


017 


00010001 


■ 320MS SILENCE 


071 


1 0001 1 1 


DATC 

MAI t 


125 


01111101 


clonTccN 


018 


000 100 10 


CENTI 


072 


01001 000 


lit 


126 


01111110 


, NINETEEN 


019 


000 100 11 


CHECK 


073 


1001001 


ncAUY 


127 


01111111 


TWENTY 


020 


00010 100 


COMMA 


074 


01001010 


nion 1 




1 (\ n n r\ ri n n 


THIRTY 


021 , 


00010101 


CONTROL 


075 


0100101 1 


SS (Note 1) 


129 


10000001 


FORTY 


022 


000101 10 


DANGER 


076 


1001100 




tOU 


IUUUUU1U 


FIFTY 


023 


10 111 


DEGREE 


077 


01001101 


SET 


131 


1000001 1 


SIXTY 


024 


0001 1 000 


DOLLAR 


078 


01001110 


SPACE 
SPEED 


132 
133 


10000100 
10000101 


SEVENTY 


025 


00011001 


DOWN 


079 


01001111 


EIGHTY 


026 


0001 1010 


EQUAL 


080 


10 1 


STAR 


134 


1 00001 1 


NINETY 


027 


00011011 


ERROR 


081 


01010001 


START 


135 


100001 1 1 


HUNDRED 


028 


00011100 


FEET 


082 


01010010 


STOP 


136 


10001000 


THOUSAND 


029 


00011101 


FLOW 


083 


01010011 


THAN 


137 


1 0001001 


MILLION 


030 


00011110 


FUEL 


084 


01010100 


THE 
TIME 


138 
139 


1000101 
10001011 


ZERO 


031 


00011111 


GALLON 


085 


01010101 


GO 


01010110 


TRY 


140 


10001100 


A 


032 


00100000 


086 


UP 

VOLT 


141 
142 


1 0001 1 01 
10001110 


B 


033 


10 1 


GRAM 


087 


01010111 


C 


034 


10 10 


GREAT 


088 


0101 1000 


WEIGHT (Note 2) 


143 


10001111 


D 


035 


1 1 1 


GREATER 


089 


0101 1001 


E 


036 


010 10 


HAVE 


090 


01011010 








F 


037 


10 10 1 


HIGH 


091 


01011011 








G 


038 


10 110 


HIGHER 


092 


01011100 








H 


039 


10 111 


HOUR 


093 


01011101 








1 


040 


1010 


IN 


094 


01011110 








J 


041 


00101001 


INCHES 


095 


01011111 








K 


042 


10 1010 


IS 


096 


01 100000 








L 


043 


10 10 1 1 


IT 


097 


01 100001 








M 


044 


00101100 


KILO 


098 


01 1 0001 








N 


045 


nnini ini 


LEFT 




n 1 1 n 1 1 











046 


00101110 


LESS 


100 


01 100100 








P 


047 


00101111 


LESSER 


101 


01 100101 








Q 


048 


00 110000 


LIMIT 


102 


1100110 








R 


049 


00 11000 1 


LOW 


103 


01 1001 1 1 








S 


050 


00110010 


LOWER 


104 


01 101000 








T 


051 


00110011 


MARK 


105 


11010 01 








U 


052 


00110100 


METER 


106 


01101010 








V 


053 


00110101 


MILE 


107 


01101011 









Notel: "SS" makes any singular word plural. 

Note 2: Address 143 is the last legal address in ttiis particular word list. Exceeding address 143 in an external processor application will 
produce pieces ot unintelligible invalid speech data. 

Note 3: The above vocabulary can also be purchased In a discrete component V.\\, called the DT1050 Standard Vocabulary Kit. 
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21!^ Semiconductor 

DT1056/DT1057 DIGITALKER^*^ Standard Vocabulary Kit 




General Description 

The DIGITALKER^^ is a speech synthesis system con- 
sisting of several N-channel MOS Integrated circuits, it 
contains a speech processor chip (SPC) and speech ROM 
and when used with external filter, amplifier, and speaker, 
produces a system which generates high quality speech 
including the natural inflection and emphasis of the 
original speech. Male, female, and children's voices can 
be synthesized. 

The SPC communicates with the speech ROM, which con- 
tains the compressed speech data as well as the frequen- 
cy and amplitude data required for speech output. Up to 
128k bits of speech data can be directly accessed. 

With the addition of an external resistor, on-chip de- 
bounce is provided for use with a switch interface. 

An interrupt is generated at the end of each speech se- 
quence so that several sequences or words can be 
cascaded to form different speech expressions. 

The DT1056/DT1057 is a standard DIGITALKER kit en- 
coded with,131 separate and useful words (see the Master 
Word List Table I) and when used with the DT1050 
Standard Vocabulary Kit, provides a library of 274 useful 
words. The words have been assigned discrete addresses, 
making it possible to output single words or words con- 
catenated into phrases or even sentences. 



The "voice" output of the DT1056/DT1057 Is a highly in- 
telligible male voice. The vocabulary is chosen so that It Is 
applicable to many products and markets. 

Features 

■ Easily adaptable to DT1050 Standard Vocabulary Kit 

■ 131 useful words 

■ COPSTM and MICROBUSTM compatible 

■ Designed to be easily interfaced to other popular 
microprocessors 

■ Natural inflection and emphasis of original speech 

■ Addresses 128k bits of ROM directly 

■ TTL compatible 

■ On-chip switch debounce for Interfacing to manual 
switches independent of a microprocessor 

■ Interrupt capability for cascading words or phrases 

■ Crystal controlled or externally driven oscillator 

B Available In complete kit (DT1056) or speech ROMs only 
(DT1057) 

Applications 

■ Telecommunications 

■ Appliance 
B Automotive 
B Teaching aids 



B Consumer products 
B Clocks 

B Language translation 
B Annunciators 



Typical Applications 



Minimum Configuration Using Switch Interface 




MOMENTARY* 



1" 1 OF t SHOWN 



f 



n 



VOD 



SW1-8 SPC 
,MTR MM54104 

CMS 

CS 

osc 

SPEECH IN 



RDATA 
1-1 



OSC 
OUT 



I ::_ 



* Single pole 2 position 
momentary switch 

• *4.0 MHz crystal Electro 
Dynamics Corp. HC18-20 pF 





VSS Vcc 


AOORESSBUS^ 




, DATA BUS 


SPEECH 




ROM 



♦-VVV— ♦ 

4 0MH2 



SDpF 



"The recipient of these products automatically receives a r)on-exciusive license 
under U.S. Patent Application 432,859 and any patent or patents issuing thereon to 
use such products, to assemble or otherwise Incorporate them into further prod- 
ucts which may t>e covered by said patent application, or any patent or patents 
issuing thereon, and to use, sell, or otherwise dispose of such products': 
Protected by U.S. Pat. No. 4124125, P.M. Mozer licenses available. 



FILTER AND 
AMfLIFIER 



DIGITALKER'''^, MICROBUS'''M and COPST*^ are trademarks of National Semiconductor Corp. 
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DT1056/DT1057* Master Word List 





8-Bit Binary 




8-Bit Binary 




8-Bit Binary 


Word 


Address 


Word 


Address 


Word 


Address 




SW8 SW1 




SW8 SW1 




SW8 SW1 


AROPT 
ADUn 1 


n n n n n n n n 


PA D A n 

rAnAU 


nnini inn 


PER 


oini innn 

\J \ KJ \ \ KJ KJ KJ 


Ann 


nnnnnnni 

U U VJ U U U U 1 


CACT 

rAo 1 


nnini ini 

U U I U 1 1 U 1 


\\KjKJ 


nini inni 

KJ \ KJ \ 1 U U 1 


An II IQT 
AUJUO 1 


u u v U U U 1 u 


CACTCD 

rAo 1 tn 


nniniiin 

U U 1 U 1 1 1 u 


PI AHF 


niniinin 


Al ARM 


nnnnnni 1 

\J \J KJ \J KJ \J 1 1 


PIPTUI 

rir 1 n 


nniniiii 

U U 1 U 1 1 1 1 


PRESS 


01011011 


Al PRT 


nnnnninn 


CIPP 

rint 


nni 1 nnnn 

U U 1 1 u u u u 


pppccijpp 


oioiiinn 

KJ \ KJ \ 1 \ KJ KJ 


Al 1 
ALL 


nnnnni ni 


PIDCT 


nni 1 nnni 

U U 1 1 U U u 1 


OliARTFR 


oiniiini 


AQK 


nnnnni in 

U U U U U 1 1 \J 


CI r\r\o 
rLUUn 


nni innin 

U U 1 1 U U 1 U 


RAMRP 


niniiiin 

\J \ KJ \ 1 1 \ KJ 


AQQIQTAKJPP 


nnnnni i i 

KJ \J \J \J \J 1 1 1 


rUnvvAnu 


nni inni i 

U U 1 1 U U 1 1 


RFAHH 


01 n 11111 

\J\\j\\\\\ 


ATTPWTinW 


nnnni nnn 
\j \j \j \j 1 \j \j \j 


rnUiVl 


nniininn 

U U 1 1 U i u u 


RECEIVE 


01100000 


RRAkP 
DnArxC 


nnnninni 
\j \j \j \j I \j \j 1 


AC 

oAo 


nni inini 

U U 1 1 U 1 U 1 


RECORD 


01 loooni 


Ql ITTHM 
DU 1 1 \Jrt 


nnnninin 

\J yj \j \J \ \J 1 KJ 


KJC. 1 


nniiniin 

U U 1 1 U 1 1 KJ 


RFPI ACE 


01 inooin 


Ql IV 


nnnnini i 




nniiniii 

U U 1 1 U 1 1 1 


RFVFR^F 
nu. V wito^ 


01 innni i 


PA 1 1 


nnnni i nn 


Ul A 1 C 

MALr 


nni 1 innn 

U U 1 1 1 u u u 


ROOM 


01 100100 


r^Ai iTinw 

L»AU 1 IVJIN 


nnnni i ni 

U U U U 1 1 U 1 


upi 1 r\ 


nni 1 inni 

U U 1 1 1 U U 1 


SAFE 


01 100101 


on AINVJC 


nnnni iin 

KJ KJ \J KJ \ 1 1 U 


UIPI P 

ncLr 


nniiinin 

U U 1 1 1 U 1 u 


SECURE 


01100110 


PIHPI IIT 


nnnniiii 

U U u 1 1 1 1 


u PQT7 

Men 1 


nnii ini 1 

U U 1 1 1 U 1 1 


SELECT 


01100111 


PI PAR 


nnni nnnn 

KJ KJ KJ t KJ KJ KJ yj 


uoi n 
nULU 


nniiiinn 

KJ KJ 1 1 1 1 U U 


SEND 


01101000 


PI nciP 


nnni nnni 

KJ KJ KJ I KJ KJ KJ 1 


IMPr»RRPPT 


nniiiini 


SERVICE 


01 101001 


POMPI PTP 


nnninnin 

KJ KJ KJ I KJ KJ 1 KJ 


IMPRP ACP 


nni 1 11 in 


SIDE 


01101010 


POMMPPT 


nnninnii 

KJ KJ KJ i KJ KJ 1 1 


IMTRI inPR 

UN 1 nuucn 


nniiiiii 


SLOW 


0110 101 1 


PnWTIKII IP 


nnnininn 

KJ KJ KJ I KJ i KJ KJ 


II IQT 
JUO 1 


ni nnnnnn 

KJ I KJ KJ KJ KJ KJ KJ 


SLOWER 


01101100 


pn PY 


nnninini 

KJ KJ KJ 1 KJ 1 KJ 1 


kfPV 

r\c T 


ninnnnni 

U I KJ KJ KJ KJ KJ 1 


SMOKE 


01101101 


PORRPPT 


nnnini in 

KJ KJ KJ I KJ I I KJ 


1 P\/Pi 

Lev PL 


ni nnnni n 

U 1 U U U U I KJ 


SOUTH 


01101110 


nATP 

UA 1 c 


nnnini 1 i 


1 HA n 

LUAU 


ninnnni i 

KJ i KJ KJ KJ KJ 1 1 


STATION 


01101111 


nAV 

UAT 


nnni innn 

KJ KJ KJ 1 t KJ KJ KJ 




ninnninn 

U 1 U U U 1 U u 


SWITCH 

w V ¥ 1 1 \J\ 1 


01 1 10000 


nppRPA*?p 


nnniinni 


iVI to 


ninnnini 

U 1 U U U I \J 1 


SYSTEM 


01110001 


nPPHQiT 


nnni inin 

KJ KJ KJ \ \ KJ 1 KJ 


M toA 


ninnni in 

U 1 U U U 1 I KJ 


TEST 


01110010 


ni A 1 
UIAL 


nnniinii 

U U U 1 1 U 1 1 


MIUHU 


U 1 U U U 1 1 1 




01110011 


ni\/inp 

Ul VIUP 


nnni linn 

U U U 1 1 1 u u 


MUnt 


ni nni nnn 

U 1 u U 1 u u u 


THANK 


01 110100 


UUUn 


nnniiini 

U U u 1 1 1 U 1 


MUVt 


U 1 U U 1 U U 1 


THIRD 


01110101 


t Acs 1 


nnni 1 i in 

U U w i 1 I < KJ 


InAInU 


U 1 U U 1 U 1 u 


1 n lO 


01110110 


pn ^NIHTP 1\ 


nnniiiii 

U U V 1 1 1 1 1 


Kiccrn 
N tbU 


UIUUIUI 1 


TOTAI 


01110111 

\J\\\\J\\\ 


pn /KioTP ^\ 


nni nnnnn 

KJ KJ I KJ KJ KJ KJ KJ 


NtX 1 


UIUUI lUU 


Tl IRN 


01111000 


pn /KIHTP 1^ 


nni nnnni 

KJ KJ t KJ KJ KJ KJ 1 


NU 


U 1 U U 1 1 .U 1 


MSP 


11110 1 


pn /NIOTP 1\ 


nninnnin 

KJ KJ 1 KJ KJ KJ 1 KJ 


NUHMAL 


U 1 U U 1 1 1 u 


1 ITU /NOTE 'K\ 


01111010 


EMERGENCY 


0010001 1 


NORTH 


01001111 


WAITING 


011110 11 


END 


00100100 


NOT 


01010000 


WARNING 


0111110 


ENTER 


00100101 


NOTICE 


01010 01 


WATER 


111110 1 


ENTRY 


00100110 


OHMS 


01010010 


WEST 


01111110 


ER 


00100111 


ONWARD 


01010011 


SWITCH 


01111111 


EVACUATE 


0010 1000 


OPEN 


01010100 


WINDOW 


1 0000000 


EXIT 


00101001 


OPERATOR 


01010101 


YES 


10000001 


FAIL 


00101010 


OR 


01010110 


ZONE 


1000001 


FAILURE 


00101011 


PASS 


01010111 







* DT1056 is a complete kit including MM54104 SPC; DT1057 is SSR5 and SSR6 speech ROMs only. 



Note 1: "ED" is a suffix that can be used to make any present tense word become a past tense word. The way we say "ED," however, does vary from one word to 
the next. For that reason, we have offered 4 different "ED" sounds. If is suggested that each "ED" be tested with the desired word for best quality results. Ad- 
dress 31 "ED" or 32 "ED" should t>e used with words ending in "T" or "D," such as exit or load. Address 34 "ED" should be used with words ending with soft 
sounds such as ask. Address 33 "ED" should be used with all other words. 

Note 2: "TH" is a suffix that can be added to words like six, seven, eight to form adjective words like sixth, seventh, eighth. 
Note 3: "UTH" is a suffix that can be added to words like twenty, thirty, forty to form adjective words like thirtieth, fortieth, etc 

Note 4: Address 130 is the last legal address in this particular word list Exceeding address 130 will produce pieces of unintelligible Invalid speech data. 
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2 National Semiconductor 



Operational Amplifiers 







Input 
























Input 


Offset 


Input 


Input 






Slew 














OHs«t 


Voltage 


OHset 


Bias 


Voltage 


Bandwldtti 


Rats 


Output 


SuDoly Voltaos 


Temoeralur* Ranoe 




Voltage 


Drift 


Current 


CufTsnt 


QaIn 


Av«1 


Av"1 












Max. 


Typ. 


Max. 


Max. 


Mln. 


Typ. 


Typ. 


Currant 


Mln. 


Max. 


— 55*C to 


-25^: to 


0^ to 


FaaturM 


(mV) 


(mV/*C) 


(nA) 


(nA) 


(Voits/mV) 


(MHz) 


(V/ms) 


(mA) 


(V) 


(V) 


125^: 




70^ 


Wideband 


3.0 


4.0 


200 


2000 


15 


30 


30 


±100 


±5.0 


±20 


LH0003 


LH0003C 




High 


1.0 


4.0 


20 


100 


30 


1.0 


0.25 


±15 


±5.0 


±45 








Voitage 


1.5 


4.0 


45 


120 




1.0 


0.25 


±15 


±5.0 


±45 




LH0004C 




Wideband 


3.0 


10 


5.0 


25 


4.0 


30(1) 




±50 


±9.0 


±20 


LH0005A 








10 


20 


20 


50 


2.0 


30(H 


20(1) 


±50 


±9.0 


£20 


LH0005 








10 


25 


25 


100 


2.0 


oiA '/ 




±50 


±9.0 


±20 




Lnuuvov^ 




High 


2.5 


10 


50 


250 


100 


1.0 


0.25 


±40 


±5.0 


±22 


LH0020 






Gain 


6.0 


10 


200 


500 


50 


1.0 


0.25 


±40 


±5.0 


±22 








Medium 




























Power 




























High 


3.0 


3.0 


100 


300 


100 


1.0 


3.0 


±1000 


±5.0 


±18 


LH0021 






Power 


6.0 


5.0 


200 


500 


100 


1.0 


3.0 


±1000 


±j.O 


±18 




LH0021C 






3.0 


3.0 


100 


300 


100 


1.0 


3.0 


±200 


±5.0 


±18 


LH0041 








6.0 


5.0 


200 


500 


100 


1.0 


3.0 


±200 


±5.0 


±18 










4.0 


5.0 


100 


300 


50 


15 


70 


±500 


±5.0 


±18 


LH0061 








10 


5.0 


200 


500 


25 


15 


70 


±500 


±5.0 


±18 










10 


W 


0.25 


1.0 


50 


5.0 


10 


±2000 


±5.0 


±22 


LH0101 








10 


10 


0.25 


1.0 


50 


5.0 


10 


±2000 


±5.0 


±22 




LH0101C 






3.0 


5.0 


0.075 


0.3 


50 


5 


10 


±2000 


±5.0 


±22 


LH0101A 








3.0 


5.0 


0.075 


0.3 


50 


5 


10 


±2000 


±5.0 


±22 




LnU lUl AO 




General 


4.0 


5.0 


0.002 


0.01 


100 


1.0 


3.0 


±10 


±5.0 


±22 


LH0022 






Purpose 


6.0 


5.0 


0.005 


0.025 


75 


1.0 


3.0 


±10 


±5.0 


±22 




LH0022C 




FET Input 


20 


5.0 


0.005 


0.025 


50 


1.0 


3.0 


±10 


±5.0 


±22 


LH0042 








20 


10 


0.01 


0.05 


25 


1.0 


3.0 


±10 


±5.0 


±22 




LH0042C 






0.5 


2.0 


0.0005 


0.0025 


100 


1.0 


3.0 


±10 


±5.0 


±22 


LH0052 








1.0 


5.0 


0.001 


0.005 


75 


1.0 


3.0 


±10 


±5.0 


±22 




LH0052C 




Wideband 


4.0 


20 


5000 


30000 


4.0 


50 


500 


±10 


±9.0 


±18 


LH0024 






High 


8.0 


25 


15000 


40000 


3.0 


50 


400 


±10 


±9.0 


±18 








Slew 




























Rate 




























Wideband 


5.0 


25 


0.025 


0.1 


1.0 


70 


500 


±10 


±5.0 


±18 


LH0032 






FET Input 


15 


25 


0.05 


0.2 


1.0 


70 


500 


±10 


±5.0 


±18 




LH0032C 




Precision 


0.05 


0.2 


5.0 


30 


500 


0.4 


0.06 


±1.3 


±3.0 


±20 


LH0044 








0.1 


0.2 


5.0 


30 


500 


0.4 


0.06 


±1.3 


±3.0 


±20 




1 lJfV\AAf^ 

LnUU44t/ 






0.025 


0.1 


2.5 


15 


1000 


0.4 


0.06 


±1 3 


±3.0 


±20 


LH0044A 








0.025 


0.1 


2.5 


15 


1000 


0.4 


0.06 


±1 3 


±3.0 


±20 










0.05 


0.2 


5.0 


30 


500 


0.4 


0.06 


±1.3 


±3.0 


±20 








Medium 


5.0 


5.0 


0.002 


0.01 


50 


15 


70 


±6.0 


±5.0 


±20 


LH0062 






Speed 


15 


10 


0.005 


0.065 


25 


15 


70 


±6.0 


±5.0 


±20 




LH0062C 




FET Input 




























Dual 


0.3 


1.0 


0.010 


0.050 


250 


0.8 


0.3 


±15 


±2.5 


±20 


LH2011 






Precision 


0.6 


2.0 


0.010 


0.100 


250 


0.8 


0.3 


±15 


±2.5 


±20 


LH2011B 








1.0 


3.0 


0.025 


0.180 


90 


0.8 


0.3 


±15 


±2.5 


±20 




LH2011C 






2.0 


15 


10 


75 


50 


1.0 


0.5 


±5.0 


±3.0 


±22 


LH2101A 








2.0 


15 


10 


75 


50 


1.0 


0.5 


±5.0 


±3.0 


±22 




LH2201A 






7.5 


30 


50 


250 


25 


1.0 


0.5 


±5.0 


±3.0 


±22 






LH2301A 




0.5 


5.0 


0.2 


2.0 


80 


1.0 


0.3 


±1.0 


±2.0 


±20 


LH2108A 








0.5 


5.0 


0.2 


2.0 


80 . 


1.0 


0.3 


±1.0 


±2.0 


±20 




LH2208A 






0.5 


5.0 


1.0 


7.0 


80 


1.0 


0.3 


±1.0 


±2.0 


±20 






LH2308A 




2.0 


15 


0.2 


2.0 


50 


1.0 


0.3 


±1.0 


±2.0 


±20 


LH2108 








2.0 


15 


0.2 


2.0 


50 


1.0 


0.3 


±1.0 


±2.0 


±20 




LH2208 






7.5 


30 


1.0 


7.0 


50 


1.0 


0.3 


±1.0 


±2.0 


±20 






LH2308A 


Dual Low 


3.0 




5.0 


15 


100 


0.2S 


0.16 


±0.75 


±1.0 


±18 


LH2250 


LH2250C 




Power 


6.0 




10 


30 


75 


0.25 


0.16 


±0.75 


±1.0 


±18 


LH242S0 


LH24250C 





*< 

■HI 

Hi* 

Q. 
CO 

SL 

(D 

o 
o 

3 

O 



o. 

(D 
(0 



Note 1: Specified for Ay . .^g 



Buffer Amplifiers 



Featurts 


Voltags 
QaIn 

(mln.) 


Output 
Current 


Slew 
Rate 


Input 
Impedance 


Part Number 


-55^ to 
125^: 


-25^: to 

85^: 


Bipolar Input, medium speed 


0.95 


±100 mA 


200V/M3 


180 kQ 


LH0002H 


LH0002CH 
LH0002CN 


FET Input, high speed 


0.97 


±100mA 


lOOOV/^S 


1010Q 


LH0033G 


LH0033CQ 
LH0033CJ 


FET Inputi very high speed 


0.95 


±250 m A 


6000V/|iS 


1010Q 


LH0063K 


LH0063CK 


Bipolar Input, dual 


0.990 


±24 mA 


30V/MS 


lO^Q 


LH2110 


LH2210 
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Instrumentation Amplifiers 

All of the amplifiers in tfiis section are true differential input instrumentation amplifiers 
with very high common mode rejection and adjustable gain. 



FcatufM 


Ib Max. 


Vioa 
Max. 


CharacteHttIca 


Qaln 
Tampco 


Qaln 

Errof 


Part Numbcf 


AVfos 
AT 


Qaln 
Un. 


-25^ to -55^ to 
85^ 125^: 


90 mW 

dissipation, 
wide supply 
range, one 
external gain 
set resistor 


125nA 
lOOnA 


2mV 
ImV 


lOjiVr'C 

IOmV/'C 


0.03% 
0.03% 




3% max. 
1% max. 


LH0036C 

LH0036 


Low cost, one 
external gain 
set resistor 


500nA 


2mV 
ImV 


10^V/**C 
10mV/°C 


0.03Vo 
0.03% 




1% 
0.3% 


LH0037C 

LH0037 


Ultra low drift, 
all gain set 
resistors 
internal, very 
low noise, very 
linear, guard 
drive amplifier 
Included 


lOOnA 


150>iV 
100 tiV 


1 fiVr*c 

max. 
0.25(iV/°C 
max. 


1 ppm 
1 ppm 


7ppm/°C 
7ppm/°C 


0.1% 
0.1% 


LH0038C 

LH0038 


Programmable 
gain fast 
settling 


500 pA 
SOOpA 


lOmV 
5mV 


10)iV/°C 
10nV/°C 


20 ppm 
20 ppm 


1 ppm/°C 
1 ppm/°C 


0.3% max. 
0.3% max. 


LH0084C 

LH0084 


Digitally 
programmable 
gain amplifier 


500 pA 
SOOpA 


10mV 
5mV 


10)iV/°C 
lO^V/'C 


20 ppm 
20 ppm 


1 ppm/°C 
1 ppm/'C 


0.3% max. 
0.2% max. 


LH0086C 

LH0086 



-n 
■■■■ 

GL 

CO 
<D 

(D 
O 



Q 

c 

Q. 

(D 

0) 



'Dependent upon external resistors. 



Sample & Hold Amplifiers 



Each of these circuits includes input and output buffer amplifiers and analog switches for a complete sample 
and hold function. 













Pan Number 




Accuracy 


Drift Rate 


Acquisition 


Aperture 


-55°C to 


-25'C to 


Features 


(Max) 


(Ta = 25»C) 


Tim* 


Time 


125''C 


85 "C 


Low Drift 


±0.01% 


2mV/s 


50>iS 


150 ns 


LH0023G 






3:0.02% 


(Note 2) 


(Note 2) 






LH0023CG 


Medium Speed 


±0.1% 


25mV/s 


I0>is 


20 ns 


LH0043G 






±0:3% 


(Note 1) 


(Note 1) 






LH0043CG 


High Speed 


±0.2% 


30mV/s 


5mS 


25ns 


LH0053G 






±0.3% 


(Note 1) 


(Note 1) 






LH0053CG 



Note 1: Cs = 1000pF. Note 2: Cs = 0.01mF 

Non-Linear Functions 



Function 


Characteristics 


Transfer 
Characteristics 


Part Number 


-SS-Cto 
125''C 


-25»C to 
85 °C 


True RMS to DC Converter 


0.05% accuracy. 100 KHz 
bandwidth, crest factor 5 
minimum 




LH0091D 


LH0091CD 


Multifunction Converter 


0.05% accuracy, device 
multiplies, divides, square 
roots, raises to fractional 
powers 




LH0094D 


LH0094CD 



Precision References and Regulators 













VouT 
Toler. 




Part Number 


Function 


FaaturM 


Una 
Reg. 


Load 
Reg. 


'out 
(mA) 


@25^ 
(Max.) 


DrIH 
(Max.) 


-55^ to 
125"C 


-25'C to 
BS'C 


Positive 
Programmable 
Voltage 
Regulator 


Internal programming 
resistors, adustable 


0.008% 


0.055% 


0.1-200 


0.5% 
1.0% 




LH0075 


LH0075C 


Negative 
Programmable 
Voltage 
Regulator 


current limit 

VouT = 5, 6, 8. 10, 12. 15, 18 V 








0.5% 
1.0% 




LH0076 


LH0076C 


10.000V 
Precision BCD 
Reference 


Three-terminal buffered 
zener reference, 0.1 Q output 
12.5 to 40V Input, 
20fiV p-p noise 


0.02% 
0.02% 
0.02% 


0.01% 
0.02% 
0.02% 


0-5 


0.1% 
0.1% 
0.05% 


20 mV 
10 mV 
4.0 mV 


LH0070-0 
LH0070-1 
LH0070-2 




10.024V 
Precision 
Binary 
Reference 


0.02% 
0.02% 
0.02% 


0.01% 
0.02% 
0.02% 


0-5 


0.1% 
0.1% 
0.05% 


20 mV 
10 mV 
4.0 mV 


LH0071-0 
LH0071-1 
LH0071-2 




Switching 
Regulator 
100 kHz Rate 
10-35V Input 


SA output at 75% 

efficiency 

VouT = 3.0 to 30 V 


0.05% 




SA 






LH1605 


LH1605C 



o 

■o 

c 
o 
o 

"e 

CD 
CO 

"cc 
c 
g 
-I— • 

CO 



'These speciflcatlona apply for -2S*C to -•-SS'C. 

Note : Refer to the L/near Oara^ooAr for Information on other regulators and references. 
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Analog Switches 



2 



Function 


Drain-Source 

"On" 
Resistance 


Drain Gale 

Leakage 
Current 


'on 


'off 


Part Number 


-55'C to 
125*C 


-25'C to 
85 "C 


Typ« 


Styl* 


PMOS 


DPDT 


200Q 


200 pA 


350 ns 


600 ns 


AH0014 


AH0014C 


PMOS 


OPOT 


200 Q 


200 pA 


100ns 


600 ns 


AH0015 


AH0015C 


PMOS 


Dual DPST 


200 Q 


200 pA 


100ns 


600 ns 


AH0019 


AH0019C 


NJFET 


Dual SPOT 


10Q 


lOnA 


I.OmS 


2.5mS 


AH0140 


AH0140C 


NJFET 


Dual SPDT 


15Q 


lOnA 


1.0>jS 


2.5mS 


AH0153 


AH0153C 


NJFET 


Dual SPDT 


30 Q 


1 nA 


0.8ms 


I.OmS 


AH0129 


AH0129C 


NJFET 


Dual SPOT 


50Q 


1 nA 


0.8ws 


I.OmS 


AH0153 


AH0153C 


NJFET 


Dual SPDT 


80 Q 


1 nA 


0.8ns 


I.OmS 


AH0126 


AH0126C 


NJFET 


Dual SPOT 


10Q 


lOnA 


1.0ms 


2.5mS 


AH0141 


AH0141C 


NJFET 


Dual SPST 


15Q 


'lOnA 


I.OmS 


2.5hS 


AH0151 


AH0151C 


NJFET 


Dual SPST 


30 Q 


1 nA 


0.8mS 


I.OmS 


AH0133 


AH0133C 


NJFET 


Dual SPST 


50 Q 


InA 


, 0.8ms 


I.OmS 


AH0152 


AH0152C 


NJFET 


Dual SPST 


80Q 


InA 


0.8mS 


I.OmS 


AH0134 


AH0134C 


NJFET 


DPDT 


10Q 


lOnA 


I.OmS 


2.5mS 


AH0145 


AH0145C 


NJFET 


DPDT 


15Q 


lOnA 


I.OfiS 


~ 2.5mS 


AH0163 


AH0163C 


NJFET 


DPDT 


30 Q 


1 nA 


0.8ms 


I.OmS 


AH0139 


AH0139C 


NJFET 


DPDT 


50 Q 


1 nA 


O.SnS 


I.OmS 


AH0164 


AH0164C 


NJFET 


DPDT 


80 Q 


1 nA 


0.8 MS 


I.OmS 


AH0142 


AH0142C 


NJFET 


SPDT 


10Q 


lOnA 


1.0ms 


2.5mS 


AH0146 


AH0146C 


NJFET 


SPDT 


15Q 


lOnA 


I.OmS 


2.5mS 


AH0161 


AH0161C 


NJFET 


SPDT 


30 Q 


1 nA 


0.8 MS 


I.OmS 


AH0144 


.AH0144C 


NJFET 


SPDT 


50Q 


1 nA 


0.8ms 


I.OmS 


AH0162 


AH0162C 


NJFET 


SPOT 


80 Q 


1 nA 


O.Sms 


I.OmS 


AH0143 


AH0143C 


NJFET 


Dual SPST 


100Q 


1 nA 


1.5mS 


0.75ms 


AH2114 


AH2114C 



Digital Drivers 

These devices accept TTL or DTL input and provide extended output capability for actuators and displays 















Part Number 


Typical Application Function 


•out 


VsAT 


LVcEO 


tON 


'off 


-55^ to 
125^ 


-25^ to 


Motor, Relay, Current Sourcing 


1.6A 


1.5 V 


45V 


0.40^3 


7.0^lS 


DH0006H 


OH0006CH 
DH0006CN 


Lamps, Relay, Current Sourcing 


0.25 A 


0.4V 


40V 


0.16^3 


0.22^3 


DH0008H 


DH0008CH 
DH0008CN , 


Lamp Driver, Current Sinl<ing 


0.4 A 


1.0 V 


40V 


0.26 ^s 


2.2 ;i3 


DH0011H 


DH0011CH 
DH0011CN 


Lamp Driver, Current Sinking 


0.5 A 


0.6V 


50V 


0.16fiS 


0.22^3 


DH0011AH 




Relay, Display, Current Sinking 


0.25 A 


0.6 V 


70V 


50ns 


500n3 




DH0016CN 


Display, Current Sinking 


0.50 A 


0.6V 


sdv 


50 ns 


1.5>iS 




DH0017CN 


Display, Current Sinking 


0.05 A 


0.6 V 


100V 


50ns 


1.5^3 




DH0018CN 


Hammer Driver 


5.0 A 


2.0V 


45 V 


0.4mS 


7.0jiis 


DH0028H 


DH0028CH 
DH0028CN 


Level Translator 


100 mA 


0.5V 


-25V 


25 ns 


75 ns 


DH0034D 
DH0034H 


DH0034CD 
DH0034CH 


Pin Diode 


±0.5 A 


1.0V 


30V 


lOns 


30 ns 


DH0035G 


DH0035CG 


Electrostatic Print-head Driver, 


20 mA 




425 


12^3 


1.8 MS 




DH0069CJ 



Analog-to-Digital Converters 



RMOiutkM) 

(Blt») 


SuppilM 
(V) 


Maximum 
Non-Lin«artty 


Conversion 
TIm« 


Part Number 


-S5'C to +125'C 


-25'C to +85«C 


12 


+5 to ±15 


±V>LSB . 




ADC1210 


ADC1210C 


12 


+5 to ±15 


±2LSB 


^00^a 


ADC1211 


ADC1211C 


12 


+5, ±12, ±15 


±yiLSB 


20^3 




AOC1280 


12 


+5, ±15 


±2LSB 


21 




ADC1080 
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Digital-to-Analog Converters 



Reso- 
lution 
(BItt) 


NSC 
Part No. 


Altemata 
Source 
Part No. 


Non- 
Un«ar1ty 

@ 25»C 


Intsmal 
Rafar- 
once 


Output 
Op 
Amp 


Suppllas 

(V) 


Tamp. 
Rangas 

AvallabU 


Co mm ant a 


12 


DAC1200 




±0.0122 


• 




+5, ±15 


-25 to +85, 
-55 to +125 




12 


DAC1201 




±0.0488 






+5, ±15 






12 


DAC1242 




±0.0244 






+5, +12 




4-20 m A 
Current Sink 


12 


DAC1243 




±0.0244 






+5, +12 




4-20 mA 
Current Source 


12 


DAC1280 




±0.0244 


• 




+5, ±15 


to 70 




12 


DAC1260A 


DAC8O-CB1-V 


±0.0122 


• 




±12 to ±15 


Oto 70 




12 


DAC1285 


DAC85-CBI-V 


±0.0122 


• 




+5, ±15 


-25 to +85. 
-55 to +125 




12 


DAC1285A 


DAC85LD-CBI-V, 
DAC87CBI-V 


±0.0122 


• 




±12 to ±15 


-25 to +85 
-55 to +125 





Fiber-Optic Product 



Function 


Features 


-55«C to +125"C 


-25'Cto +85»C 


Bandwidth 


Drive Cumint 


Coupied Power 




Complete 
Transmitter 
with LED 


DC to 20 M bits 


lOOmA (max.) 


65mW 


820nm 




FOT180B 


Monolithic 
Self Contained 
Emitter 


DC tolOMbits 


140 mA (peak) 


30,iW 


820nm 




FOE380B-1 


65/iW 


FOE380B-2 




Function 


Features 


-55»C to +125»C 


-25»Cto +85»C 


Bandwidth 


Sensitivity 


Coupled Power Required 
for Max. Bit Rate 


Receiver 


5Mbits 


-55dBm 




LH0082D 


LH0082CD 


Complete 

Receiver 

with 

Photodiode 


5 Mbits 


-45dBm 


2mW 




FOR100B 


Monolithic 
Receiver 
with Integral 
Photodiode 


DC to 10 Mbits 


-18dBm 


15mW 




FGR261F-1 


20mW 


FOR261F-2 


Monolithic 
Self Contained 
Receiver 


DC tolOMbits 


-18dBm- 


15,iW 




FOR36 B-1 


20;iW 


FOR361B-2 



Active RIters (Building Blocks) 













Part Number 






Frequency 


Q 




-55*0 to 


-25»C to 


Function 


Features 


Accuracy 


Accuracy 


QxFq 


125«C 


85" 


Universal Active Filter 


State Variable Building Block 


±2.5% 


±7.5% 


50k 


AF100-1 


AF100-1C 






±1.0% 


±7.5% 


50k 


AF100-2 


AF100-2C 


Universal Active Filter 


State Variable Building Block 


±2.5% 


±7.5% 


200k 




AF150-1C 




Wide Bandwidth 


±1.0% 


±7.5% 


200k 




AF150-2C 


Dual Universal Active 


State Variable Building Block 


±2.5% 


±7.5% 


50k 




AF151-1C 


Filter 


Two AFIOO in one package 


±1.0% 


±7.5% 


50k 




AF151-2C 


Universal Wideband 


FET-input Amplifier 


±2.5% 


±7.5% 


200k 


AF160-1 


AF160-1C 




Pin Compatible with AF100J 


±1.0% 


±7.5% 


200k 


AF160-2 


AF160-2C 


Dual Universal 


FET-lnput Amplifier 


±2.5% 


±7.5% 


200k 




AF161-1C 


Wideband 


Pin Compatible with AF151J 


±1.0% 


±7.5% 


200k 




AF161-2C 










Resistor 










Resistor 


Resistor 


Tempco 










Accuracy 


Match 


(ppni/*C) 






General Impedance 


Matched Resistors 7.5k and 


1.0% 


±0.2%/ 


±110 


AF120H 




Converter (GiC) 


Controlled TC 




0.1% 


±30 










2.0% 


±0.4%/ 


±110 




AF120CH 








0;2% 


±60 
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Optical Electronics 
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BIPOLAR OPERATIONAL AMPLIFIERS 
FET OPERATIONAL AMPLIFIERS 
VOLTAGE FOLLOWER/CURRENT BOOSTER 
LOW NOISE PRE-AMPLIFIER 
ANALOG COMPARATOR 



ABSOLUTE VALUE 
LOGARITHMIC AMPLIFIERS 
PHASE DETECTORS 
V-F 

SAMPLE AND HOLD 



BIPOLAR Operational Amplifier 



MODEL 


SLEW 
RATE 


WIDEBAND 
WIDTH 
RANGE 


FAST 
SETTLING 


HIGH 
VOLT 


OPEN LOOP 
GAIN AT DC 
dB 

typ. 


. SLEW 
RATE 

min. 


SETTLING 
TIME 
@0.1% 
nsec 


GAIN 
BANDWIDTH 
PRODUCT 
@G = 100 
MHz 


MAX. OUTPUT 
FREQ. 
MHz 


OUTPUT 
VOLTAGE 
V 


OUTPUT 
CURRENT 
mA 


NOISE SPECT 
VOLTAGE 
nVy/Hz 


RAL DENSITY 
CURRENT 
pA/v/Hz 


VOLTAGE 
OFFSET 
mV 

max. 


OFFSET 
DRIFT 
)iV/»C 
max. 


BIAS 
CURRENT 
(.A 


POWER 
SUPPLY 
V 

nom. 


SUPPLY 
CURRENT 
mA 


WORKING 
TEMPERATURE 

•c 


MTBF 
xlOOO 
hours 


CASE STYLE 


9406 




• 






60 


+ 300 


105 


1,000 


5 


±10 


± 3 


25 


3 


± 10 


± 125 


±10 


±15 


±20 


-55-+ 85 


664 


MODULE 


9412 








• 


54 


± 200 


50 


300 


3 


± 10 


±200 


35 


10 


± 7.5 


± 150 


±30 


± 15 


±35 


-55-+ 75 


566 


MODULE 


9491A 


• 


• 


• 




63 


±1,000 


12 


1,000 


30 


± 5 


■ ± 3 


20 


50 


± 20 


± 50 


±50 


± 15 


±12 


-55-+ 85 


352 


MODULE 


9697 








• 


80 


± 100 


500 


100 


0.3 


±50 


± 20 


45 


20 


± 20 


± 400 


±5 


± 60 


± 14 


-25-+ 75 


412 


MODULE 


9804 










52 


± 250 


60 


500 


4 


± 10 


±200 


50 


10 


± 5 


± 100 


+20 


±15 


±33 


-55-+ 75 


275 


MODULE 


9808 


• 








. 126 


±1,800 


50 


' 200 


28 


±10 


±100 


50 


1 • 


± 1 


± 2 


±0.1 


±15 


±30 


-55-+ 85 


171 


MODULE ' 


9826 


• 


• 


• 




64 


±1,000 


12 


1,000 


30 


± 5 


± 50 


20 


10 


± 20 


± 50 


±50' 


± 15 ■ 


± 18 


-55-+ 85 


180 


MODULE 


9906 










60 


± 250 


150 


300 


4 


±10 


± 4.5 


30 


5 


± 10 


± 150 


±10 


±15 


±20 


-65- + 125 


1,015 


DIP 


9909 


• 


• 






70 


±2,500 


200 


1,000 


40 


±10 


± 50 


30 


10 


± 30 


± 1,000 


±60 


±15 


±60 


-55- + 85 


316 


DIP 


9912 










63 


± 600 


150 


800 


10 


±10 


± 20 


30 


40 


± 25 


±1,000 


±40 


±15 


±30 


-65- + 125 


485 


DIP 


9914 










75 


±1,000 


100 


3,000 


15 


±10 , 


± 50 


10 


10 


± 30 


± 100 


±50 


±15 


+ 40 


-55-+ 85 


316 


DIP 


9916 










63 


± 300 


50 


200 


10 


± 5 


± 5 


20 


50 


± 30 


± 150 


±30 


±15 


± 15 


-65- + 125 


390 


DIP 


9918 






• 






± 300 


40 


1000 


10 


± 5 


± 50 


20 


10 


± 20 


30 


±50 


±15 


±30 


-55 to 85° C 


270 


DIP 



FET Operational Amplifier 



MODEL 


SLEW 
HATE 


WIDE BAND 
WIDTH 
RANGE 


SETTLING 
TIME 


HIGH 
OUTPUT 


OPEN LOOP 
OB 

typ. 


SLEW RATE 
V//ISK 


SETTLING 
TIME 


GAIN BAND- 
WIDTH 
PRODUCT 
MHz mIn 


MAX. OUTPUT 
FREQ. 
MHz 


OUTPUT 
VOLTAGE 
V 


OUTPUT 
CURRENT 


NOISE SPECT 
VOLTAGE 
nV/v/Hz 


RAL DENSITY 
CURRENT 
tA^x/Hz 


VOLTAGE 
OFFSET 
mV 


OFFSET 
DRIFT 


BIAS 
CURRENT 
PA 


POWER 
SUPPLY 
V 


SUPPLY 
CURRENT 
mA 


WORKING 
TEMPERATURE 
•C 


MTBF 
X1000 


CASE STYLE 


9725 






• 




50 


± 300 


60 


400 


5 


±10 


±200 


45 


100 


± 20 


± 150 


- 30 


±15 


±35 


-55-+ 75 


288 


MODULE 


9740 


• 


• 






120 


±3,000 


100 


300 


50 


± 10 


± 50 


50 


50 


± 10 


± 20 


- 30 


± 15 


±33 


-55~+ 85 


109 


MODULE 


9908 


• 








60 


± 200 


300 


100 


3 


±10 


+ 20 
- 5 


10 


50 




±3,000 


- 300 


±15 


± 12 


-65- + 125 


409 


DIP 


AH0605 


• 


• 




• 


66 


± 200 


300 


400 


3 


±10 


± 30 


■20 




± 5 


± 50 


- 100 


± 15 


±19 


~ +70 




DIP 


9932 










52 


± 600 


100 


150 


10 


± 10 


± 10 


20 


200 




± 500 


- 300 


±15 


±30 


-65-+ 85 


314 


DIP 



Voltage Follower/Current Booster 



MODEL 


GAIN 

typ. 


SLEW RATE 
V/t.S«C 

min. 


SETTLING TIME 
@0.1% 
nsec 

max. 


MIN. FREQUENCY 
BAND 
MHz 


MAX. OUTPUT 
FREQUENCY 

MHz 

max. 


OUTPUT VOLTAGE 
V 


OUTPUT 
CURRENT 
. mA 


VOLTAGE OFFSET 
mV 


OFFSET DRIFT 
(iV/°C 
max. 


BIAS CURRENT 
max. 


POWER SUPPLY 
V 
nom. 


SUPPLY CURRENT 
mA 
max. 
max. 


WORKING 
TEMPERATURE 

'C 


MTBF 
xlOOO 

hours 


CASE STYLE 


9910 


0.97 


±2,000 


80 


60 


30 


± 10 


± 100 


±20 


±100 


± 20;iA 


±15 


± 5 


-65~ + 125 


858 


DIP 


9911 


0.97 


±1,000 


50 


200 


15 


±10 


±500 


±20 


±100 


± 5mA 


±15 


±35 


-65~ + 125 


397 


DIP 


9963 


0.96 


±3,000 


50 


200 


50 


±10 


±200 


±50 


±400 


± lOOpA 


±15 


±35 


-55~+125 


370 


DIP 



Low Noise Pre-Ampiifier 



MODEL 


GAIN 


SLEW RATE 


GAIN BANDWIDTH 
PRODUCT 
MHz 


MAX. OUTPUT 
FREQUENCY 
MHz 


OUTPUT VOLTAGE 
Vp-p 


OUTPUT CURRENT 
mA 


NOISE SPECT 
VOLTAGE 
nV/v/Hz 
max. 


RAL DENSITY 
CURRENT 
fA/\/Hz 


BIAS CURRENT 
pA 
max. 


POWER SUPPLY 
V 


SUPPLY CURRENT 
mA 


WORKING 
TEMPERATURE 

°C 


MTBF 
XlOOO 
hours 


CASE STYLE 


AH0013 


60 


±400 


100 


20 


3 


±5 


1.5 TYP 


10 


+50 


+15 


+ 10 


-65+125 


692 


DIP ~ 



— Analog Comparator 



@ 
o 

> 

CO 
H 

m 

3) 



to 

CO 

u 



MODEL 


GAIN 
dB 


NOISE SPECT 
VOLTAGE 


RAL DENSITY 
CURRENT 


VOLTAGE 
OFFSET 
mV 


DRIFT 
mV/°C 
max. 


BIAS CURRENT 
/iA 


MAX CURRENT 
mA 


MAX SINK 
CURRENT 


SLEW RATE 
V/|isec 


RESPONSE TIME 
@ 1 V 


WORKING 
TEMPERATURE 

°C 


POWER SUPPLY 
V 


SUPPLY CURRENT 
mA 


M T B F 
xlOOC 

hours 


CASE STYLE 


9050 


60 


20 


10 


±20 


± 100 


50 


+ 4 


- 10 


± 1,000 . 


5 


-55~+ 85 


±15 


± 12 


322 


MODULE 


9915 


40 


20 


10 


+ 30 


±300 


50 


+ 3 


-10 


± 1.000 


15 


-55~ + 125 


+ 5 


+ 20 


1,015 


DIP 



Absolute Value 



MIN 
INPUT 
VOLTAGE 



MAX 
OUTPUT 
VOLTAGE 



FREQ 
RANGE 
MHz 



SLEW 
RATE 
mA/;^sec 



Voltage-to-Frequency Converter 



INPUT 
VOLTAGE 
RANGE 



INPUT 
DYNAMIC 
RANGE 
decade 



OUTPUT 
FREQ. 
RANGE 
MHz 



FM FREQ. 
BAND 
kHz 



Bipolar Log Amplifier 



INPUT 
DYNAMIC 
RANGE 



±iqmV~±10V 
± ImV- ± lOV 



±003 
ADJ 



BIAS 
DRIFT . 
nA/»C 



VARIABLE 
CC»«TANT 

V/dec 



FREQ 
OWVO 
TER 
MHz 



SUPPLY 
CUR- 
RENT 



MT B F 
XIOOO 
hours 



65 176M0DULE 



12 423MODULE 



Sample & Hold Analog Memory 



APERTURE 
TIME 
nsec 



MEMORY 
LEAKAGE 
CURRENT 



TRACKING 
MODE FREQ. 
MHz 



SUPPLY 
CUR- 
RENT 



Phase Detector 



± lOmV- ± lOV 



± 2 V- ± lOV 



INPUT 
VOLTAGE 
OFFSET 



MAX. 
FREQ. 
MHz 



OUTPUT 
TIME 
CONSTANT 



-55-+ 100 + 15 



SUPPLY 
CUR- 
RENT 



MT B F 
xlOOO 
hours 



CASE STYLE 



Coordinate Converter (Polar-to-Carteslan) 



OUTPUT 
CUR- 
RENT 



SMALL 
SIGNAL 
BAND- 
WIDTH 



SLEW 
RATE 

V/iisec 



SUPPLY 
CUR- 
RENT 



MTBF 
xlOOO 
hours 



CASE STYLE 



Peak Sense & Hold Analog Memory 



GAIN 
ACCU- 
RACY 



DECADE 
RATE 

V/msec 
max. 



ACQUISITION 
TIME 
nsec 



GATE TURN 
ON TIME 
nsec 

max. 



GATE TURN 
OFF TIME 
nsec 
max. 



SUPPLY 
CUR- 
RENT 



MTBF 
XlOOO 
hours 




P.O. Box 11140-Tucsoa Az. 85734 
lWX-910-952-1283 



MODUU 
DIP 
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CO 




Optical Electronics 





RC/li?Ji'e 



BiMOS Operational Amplifiers 



CA080 CA081 CA082 CA083 CA084 Series 




r Cfb.5pF(CA080) i OFFSET A 

O Cfb OlpF (CAOBI-84) OXuLL/ O 



COMPENSATION 



Schematic diagram of the CA080. CA081, CA082, CA083, and CA084 



Type 


No. of 


Frequency 


Offset 


Series 


Amplifiers 


Compensation 


Control 


CA080 


Single 


External 


External 


CA081 


Single 


Internal 


External 


CA082 


Dual 


Internal 




CA083 


Dual 


Internal 


External 


CA084 


Quad 


Internal 







CA080 


CA080A 


CA080B 










CA081 


CA081A 


CA081B 


CA080 


CA080A 




Charac- 


CA082 


CA082A 


CA082B 


CA081 


CA081A 




teristics 


CA083 


CA083A 


CA083B 


CA082 


CA082A 




Ta = 25''C 


CA084 


CA084A 


CA084B 






Units 


Ta Range 


0-70 


0-70 


0-70 


-55 to 125 "C 




Vio (max.) 


15 


6 


3 


6 


3V 


V 


Ii (max.) 


50 


40 


30 


40 


40 


pA 


Iio (max.) 


30 


20 


10 


20 


20 


PA , 


i* (max.) 


2.8* 


2.8* 


2.8* 


2.8* 


2.8* 


mA 


VicR (min.) 


±10 


±12 


±12 


±12 


±12 


V 


AoL (min.) 


25K 


50K 


50K 


50K 


50K 


V/V 


fx (typ.) 


5 


5 


5 


5 


5 


MHz 


SR (typ.) 


13 


13 


13 


13 


13 


V///S 



BiMOS Replacements for Industry 
TL080 Series BIFET Types 



The CA080 series of operational amplifiers are more 
than just BiMOS versions of the industry BIFET TL080 
series. The CA080 series offer lower input bias and 
offset currents, higher input impedances, and wider 
bandwidth than their BIFET counterparts and other 
pin-compatible op amps. 

Features: 

■ Very low input bias current (50 pA max) and offset 
current (30 pA max.) 

■ Input impedance typically lO^^Q 

■ Low input offset voltage (2mV typ.) 

■ Wide common-mode input voltage range 

■ Low power consumption: 42mW (single amp. 
channel) 

■ High slew rate: 13v/us typ. 

■ Unity-gain bandwidth = 5 MHz (typ.) 

■ Wide output voltage swing: 25 volts 

■ Low distortion 

■ Short-circuit protection 

■ Noise voltage (1 kHz): 40 nV/x/Rz" 

■ Direct replacement for industry type TL080 series In 
. most applications 

Applications: 

Inverters 

High-Q notch filters 
IC preamplifiers 

Unity-gain absolute value amplifiers 
Sample and hold amplifiers 
Active filters 

Low-current amplification circuits 
Data acquisition equipment 
AC voltmeters (front end) 

Package Selection Chart 



*Per ampi CA3082, CA3083, CA3084 





Package Type & Suffix 




8L 


8L 


OIL- 


Mini- 


14L 




Type No. 


TO-5 


TO-5 


CAN 


OIP 


OIP 


CHIP 




— 55 to + 25"»C 


to + 70°C 


to + 70"'C 




CA080 


T 




S 


E 




H 


CA080A 


T 




s 


E 






CA080B 








E 






CA080C 




. T 










CA081 


T 




s 


E 




H 


CA081A 


T 




s 


E 






CA081B 








E 






CA081C 




T 










CA082 


T 




s 


E 




H 


CA082A 


T 




8 


E 






CA082B 








E 






CA082C 




T 










CA083 










E 


H 


CA083A 










E 




CA083B 










E 




CA084 










E 


H 


CA084A 










E 




CA084B 










E 
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BiMOS Operational Amplifiers 



CA3130, CA3130A, CA3130B 
CA3160, CA3160A, CA3160B 
CA3260, CA3260A, CA3260B 




MOS/FET Input, CMOS Output 
Frequency Compensated Version of CA3130 
Dual Version of CA3160 
Features: 



STROBE 

92CS- 28573 



Type No. 


Package 


Operating Temp. 
Range 


CA3130S, 


AS, 


BS 






CA3160S, 


AS. 


BS 


8-Lead DIL-CAN 




CA9260S. 


AS. 


BS 






CA3130T, 


AT. 


BT 






CA3160T. 


AT. 


BT 


8-Lead TO-5 




CA3260T. 


AT. 


BT 






CA3130E. 


AE 






-55 to + 125°C 


CA3160E. 


AE 




8-Lead Mini-DIP 




CA3260E, 


AE 








CA3130H 










CA3160H 






Chip 




CA3260H 











Gate-protected p-channel MOS/FET (PMOS) transis- 
tors in the input circuit provide very-high-input impe- 
dance, very-low-input current, exceptional speed per- 
formance, and common-mode input-voltage capability 
down to 0.5 volt below the negative-supply terminal, an 
important attribute in single-supply applications. 

Electrical Characteristics: Ta = 25°C, V* = 7.5V, V" = - 7.5V 



■ MOS/FET input stage provides: 

very high Zi = 1.5 TO (1.5 x lO'^O) typ. 
very low li = 5 pA typ. at 15-V operation 
= 2 pA typ. at 5-V operation 

■ Common-mode input-voltage range includes nega- 
tive supply rail; input terminals can be swung 0.5 V 
below negative supply rail 

■ COS/MOS output stage permits signal swing to either 
(or both) supply rails 

■ Wide BW: 15 MHz typ. (unity-gain bandwidth) - CA3130 

4 MHz typ. (unity-gain bandwidth) - CA3160, CA3260 

■ High SR: 10 W//js typ. (unity-gain follower) 

■ High output current (lo): 20 mA typ. 

■ High Aol: 320,000 (110 dB) typ. 

■ Compensation with single external capacitor - CA3130 

■ Internal phase compensation for unity gain (With 
terminal access for supplementary external phase 
compensation network if desired) - CA3160 

■ Low Vio: 2 mV max. (CA3160, CA3260) 

Applications: 

■ Ground-referenced single-supply amplifiers 

■ Fast sample-hold amplifiers 

■ Long-duration timers/monostables 

■ High-input-impedance comparators 

■ High-input-impedance wideband amplifiers 

■ Voltage followers 

■ Voltage regulators 

■ Peak detectors - CA31 30 

■ Single-supply full-wave precision rectifiers - CA3130 

■ Photo-diode sensor amplifiers 

■ Wien-Bridge oscillators 

■ Voltage-controlled oscillators 

■ Ideal interface with digital COS/MOS 

A complementary-symmetry MOS (COS/MOS) 
transistor-pair, capable of swinging the output voltage 
to within 10 millivolts of either supply-voltage terminal 
(at very high values of load impedance), is employed as 
the output circuit. 





Ri 


li 


lio 


V,o 




SR 


ft 


Output Swing 


Compen- 


Aol 


Supply 


Type 


(Typ) 


(Max) 


(Max) 


(Max) 




(Typ) 


(Typ) 


(Typ)-V 


sation 


(min.) 


Voltage 




m 


pA 


pA 


mV 






MHz 






V/V 




Range V 


CA3130 


1.5 


50 


30 


15 




10 


4 


-0.002 to + 13 


External 


50K 


94 


4.5 to 16 


CA3130A 


1.5 


30 


20 


5 




10 


4 


-0.002 to + 13 


External 


50K 


94 


4.5 to 16 


CA3130B 


1.5 


20 


10 


2 




10 


4 


-0.002 to + 13 


External 


100K 


100 


4.5 to 16 


CA3160 


1.5 


50 


30 


15 




10 


4 


-0.002 to + 13 


Internal 


50K 


94 


4.5 to 16 


CA3160A 


1.5 


30 


20 


5 




10 


4 


-0.002 to + 13 


Internal 


50K 


94 


4.5 to 16 


CA3160B 


1.5 


20 


10 


2 




10 


4 


-0.002 to + 13 


Internal 


100K 


100 


4.5 to 16 


CA3260* 


1.5 


50 


30 


15 




10 


4 


-0.002 to + 13 


Internal 


50K 


94 


4 to 16 


CA3260A* 


1.5 


30 


20 


5 




10 


4 


-0.002 to + 13 


Internal 


50K 


94 


4 to 16 


CA3260B* 


1.5 


20 


10 


2 




10 


4 


-0.002 to + 13 


Internal 


100K 


100 


4 to 16 



'Characteristics are for each amplifier. 
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BiMOS Operational Amplifiers 



CA3140, GA3140A, CA3140B 
CA3240, CA3240A 



MOS/FET Input, Bipolar Output 
Dual Version of CA3140 



2 mA 



4 mA 



INPUT 



BIAS CIRCUIT 
CURRENT SOURCES 
AND REGULATOR 



200 /lA 




2mA 



I OUTPUT 

-o 



O*- STROBE 



92CS- 30071 



Type No. 


Package 


Operating Temp. 
Range 


CA3140S, AS, BS 


8-Leacl DIL-CAN 


-55 to + 125° C 


CA3140T, AT, BT 


8-Lead TO-5 


-55 to + 125° C 


CA3140E, AE 


8-Lead Mini-DIP 


-55 to + 125° C 


CA3240E, AE 


-40 to + 85° C 


CA3240E1, AE1 


14-Lead DIP 


-40 to + 85° C 


CA3140H 


Chip 


-55 to + 125° C 


CA3240H 


-40 to + 85° C 



The CA3140 and CA3240 Series of BiMOS op amps 
give you the big advantage of MOS/FET input . . . plus 
bipolar speed and high supply voltage operating 
capability: 4 to 44V, dual or single supply. Wide 
common-mode input voltage range - can be swung 0.5 
V below negative rail. Output swing complements input 
common-mode range, permitting full utilization of low 
supply voltages (down to 4V). And PMOS input devices 
are protected by rugged bipolar diodes. 



Electrical Characteristics: Ta = 25*'C, V* = 15V, V" = -15V 



Features: 

■ MOS/FET Input Stage 

(a) Very high input impedance (Zin) - 1.5 T Q typ. 

(b) Very low input current (li) - 10 pA typ. at ± 15V 

(c) Low input-offset voltage (Vio) - to 2 mV max. 

(d) Wide common-mode input-voltage range (Vicr) - 
can be swung 0.5 volt below negative supply- 
voltage rail 

(e) Output swing complements input common- 
mode range 

Rugged input stage - bipolar diode protected 

Directly replaces industry type 741 (CA3140) or 747 
(CA3240) in most applications 
Includes numerous industry operational amplifier 
categories such as general-purpose, FET input, 
wideband (high slew rate) 
Operation from 4-to-44 .volts 
Single or Dual supplies 
Internally compensated 

Characterized for ± 15-volt operation and for TTL 
supply systems with operation down to 4 volts 
Wide bandwidth - 4.5 MHz unity gain at ± 15V or 
30V; 3.7 MHz at 5V 

High voltage-follower slew rate - 9 V//iS 
Fast settling time - ^AfJS typ. to 10 mV with a 10-Vp-p 
signal 

Output swings to within 0.2 volt of negative supply 
Strobable output stage 

Applications 

Ground-referenced single-supply amplifiers in auto- 
mobile and portable instrumentation 
Sample-and-hold amplifiers 

Long-duration timers/multivibrators (microseconds- 
minutes-hours) 
Photocurrent instrumentation 
Peak detectors ■ Active filters 
Comparators 

Interface (■n 5-V TTL systems & other low-supply 
voltage systems 

All standard operational amplifier applications 
Function generators ■ Tone controls 
Power supplies ■ Portable instruments 
Intrusion alarm systems 



Type 


Ri 
(Typ) 
Tn 


li 

(Max) 
pA 


lio 
(Max) 
pA 


V,o 
(Max) 
mV 


SR 
(Typ) 

V/fJS 


fr 
(Typ) 
MHz 


Output 
Swing 
(Typ)-V 


Compen- 
sation 


AoL 

(min.) 


Supply 
Voltage 
Range V 


V/V 


dB 


CA3140 


1.5 


50 


30 


15 


9 


4.5 


-14 to + 13 


Internal 


20K 


86 


4 to 36 


CA3140A 


1.5 


40 


20 


5 


9 


4.5 


-14 to + 13 


Internal 


20K 


86 


4 to 36 


CA3140B 


1.5 


30 


10 


2 


9 


4.5 


-14to + 13 


Internal 


50K 


94 


4 to 44 


CA3240 


1.5 


50 


30 


15 


9 


4.5 


-14 to + 13 


Internal 


20 


86 


4 to 36 


CA3240A 


1.5 


40 


20 


5 


9 


4.5 


-14 to + 13 


Internal 


20 


86 


4 to 36 
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BiMOS Operational Amplifiers 



state 



CA3193, CA3193A, CA3193B 
CA3493, CA3493A, CA3493B 



Ultra-stable 

Precision, Instrumentation-Grade Types 



BIAS NETWORK 



950 fj.A 



660 fiA 



2.3 mA 



600 fiA 




0(D 

OFFSET 
NULL 



Package Type & Suffix Letter 


Ta 

Range °C 


Type No. 


CA3193/3493H 
CA3193S/3493S 
CA3193/3493S 
CA3193BS/3493BS 


-55 to +125 

to +70 
-25 to +85 
-55 to +125 


CA3193T/3493T 

CA3193AT/3493AT 

CA3193BT/3493BT 


to +70 
-25 to +85 
-55 to +125 


CA3193E/3493E 

CA3193AE/3493AE 

CA3193BE/3493AE 


to +70 
-25 to +85 
-55 to +125 



E = Mini DIP T = 8-Lead TO-5 
S = DIL-CAN H = CHIP 



CA3193- and CA3493-series op amps are ultra-stable, 
precision, instrumentation operational amplifiers that 
employ both PMOS and bipolar transistors on a single 
monolithic chip. The SE amplifiers are internally phase- 
compensated and provide a gain-bandwidth product of 
1.2 MHz. 

They are pin-compatible with the industry 741 series and 
many other IC op amps, and may be used as replace- 
ments for 741 -series types in most applications. 



Features: 

■ LowVio: 75mV max. (CA3193B, CA3493B) 

200mV max. (CA3193A, CA3493A) 
500/xV max. (CA3193, CA3493) 

■ Low A Vio/ AT: 2/xV/°C max. (CA3193B, CA3493B) 

3/zV/°C max. (CA3193A, CA3493A) 
5mV/°C max. (CA3193, CA3493) 

■ Low lio and Iib 

■ Low A lio/ AT: 50 pA/°C max. (CA3193B, CA3493B) 

150 pA/°C max. (CA3193, CA3493) 

■ Low All/A T: 0.5 nA/°C max. (CA3193B, CA3493B) 

3.7 nA/°C max. (CA3193, CA3493) 

■ Extremely high gain: 120 dB min. (CA3193B, CA3493B) 

■ Low Vio vs. time 

□ High CIV1RR and PSRR 

■ Internally compensated: 1.2-MHz fr 

■ Low input noise voltage: 0.36)uV p-p typ. 

■ Functional replacements for op-amp types 725, 108A, 
OP-5, OP-7, LM-11, LM714 

Applications: 

■ Thermocouple preamplifiers 

■ Strain-gauge bridge amplifiers 

■ Summing amplifiers 

■ Differential amplifiers 

■ Bilateral current sources 

■ Log amplifiers 

■ Differential voltmeters 

■ Precision voltage references 

■ Active filters 

■ Buffers 

■ Integrators 

■ Sample-and-hold circuits 

■ Low frequency filters 



Because of their low offset voltage and low offset voltage- 
versus-temperature coefficient, the CA3193- and CA3493- 
series amplifiers have a wider range of applications than 
most op amps and are particularly well suited for use in 
the applications listed above. 



Electrical Characteristics: Ta = 25°C, +15V, V" = -15V 





Max V,o 


I.B 


lio 


CMRR 


PSRR 


SR 


fr 


Supply 


Type 


at Max. 


(Max.) 


(Max.) 


(Min.) 


(Min.) 


(Typ) 


(Typ) 


Voltage 




T(mV) 


nA 


nA 


db 


db 


V/juS 


MHz 


Range V 


CA3193, CA3493 


725 


40 


10 


100 


100 


0.25 


1.2 


±3.5 to ±18 


CA3193A, CA3493A 


380 


20 


5 


110 


100 


0.25 


1.2 


±3.5 to ±18 


CA3193B, CA3493B 


275 


15 


3 


120 


110 


0.25 


1.2 


± 3.5 to ± 22 
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Solid 
State 



CA3420B, CA3420A, CA3420 Preliminary Data 

Low-Supply Voltage, Low-Input Current 
BiMOS OP-AMPS 

The RCA-CA3420B, CA3420A, and CA3420 are 
integrated-circuit operational amplifiers that combine 
PMOS transistors and BiPolar transistors on a single 
monolithic chip. The CA3420B, CA3420A, and CA3420 
BIMOS operational amplifiers feature gate-protected PMOS 
transistors in the input circuit to provide very high input 
impedance, very low input currents (less than 1 pA). The 
internal bootstrapping network features a unique guard- 
banding technique for reducing the doubling of leakage 
current for every 1 0° C increase in temperature. The CA3420 
series operates at total supply voltages from 2 to 20 volts 
either single or dual supply. These operational amplifiers 
are internally phase compensated to achieve stable 
operation in the unity gain follower configuration. 
Additionally, they have access terminals for a 
supplennentary external capacitor if additional frequency 
roll-off is desired. Terminals are also provided for use in 
applications requiring input offset voltage nulling. The use 
of PMOS in the input stage results in common-mode input 
voltage capability down to 0.45 volt below the negative 
supply terminal, an important attribute for single-supply 
application. The output stage uses a feedback OTA type 
amplifier that can swing essentially from rail-to-rail. The 
output driving current of 1.5 mA MIN is provided by using 
non-linear current mirrors. 

The CA3420-series has the same 8-lead pin-out used for the 
industry standard 741. They are supplied in the standard 
8-lead TO-5 style package (S suffix, and T suffix); in the 
standard 8-lead dual-in-line plastic package (Minidip - E 
suffix), and are also available in chip form (H suffix). 

ELECTRICAL CHARACTERISTICS FOR EQUIPMENT DESIGN 

At V+ = IV, V- = -IV, TA = 25°C unless otherwise specified 




BUFFER amps; 
BOOTSTRAPPED 
INPUT PROTECTION 
NETWORK 



OTA BUFFER 
( X 2) 



92CS-34I56 

Fig. 1 - Functional diagram for CA3420. 
Features: 

• 2 V Supply at 300 /jA Supply Current 

• 1 pA (typ) Input Current 
(Essentially Constant to 85° C) 

• Rail-to-Rail Output Swing 
{Drive ±2 mA into 1 KCl Load) 

• Pin Compatible with 741 Op- Amp 

• Low Cost 8-Lead Minidip, TO-5 

Applications: 

• pH Probe Amplifiers 

• Picoammeters 

• Electrometer (High Z) instruments 

• Portable Equipment 

• Inaccessible Field Equipment 

• Battery Dependent Equipment 
(Medical and Military) 



Characteristic 


Limits 


Units 


CA3420B 


CA3420A 


CA3420 


Min 


Typ 


Max 


Min 


Typ 


Max 


Min 


Typ 


Max 


Input Offset Voltage |V|ol 




0.8 


2 




2 


5 




5 


10 


mV 


Input Offset Current|l|ol 




0.13 


0.7 




0.13 


2 




0.25 


2 


pA 


Input Current |l| 1 




0.5 


1 




0.5 


3 




1 


3 


pA 


Large-Signal Voltage Gain 
AOL (Rl = 10 KCl) 


20K 


100K 




20K 


100K 




10K 


100K 




V/V 


86 


100 




86 


100 




80 


100 




dB 


Common-Mode 
Rejection Ratio CMRR 




560 


1800 




560 


3200 




560 




AfV/V 


55 


65 




50 


65 






65 




dB 


Common-Mode Input VICR + 
Voltage Range VICR - 


+0.2 


+0.5 




+0.2 


+0.5 






+0.5 




V 


-1 


-1.3 




-1 


-1.3 






-1.3 




V 


Power Supply Rejection 
Ratio PSRR AVIO/AV 




20 


180 




32 


320 




32 


320 


//V/V 


75 


94 




70 


90 




70 


90 




dB 


Max Output Voltage VOM + 
RL = 00 VOM - 


+0.90 


+0.95 




+0.90 


+0.95 




+0.90 


+0.95 




V 


-0.85 


-0.91 




-0.85 


-0.91 




-0.85 


-0.91 




V 


Supply Current 1 + 




350 


550 




350 


550 




350 


550 


/vA 


Device Dissipation Pd 




0.7 


1.1 




0.7 


1.1 




0.7 


1.1 


mW 


Input Offset Voltage 
Temp. Drift AVIO/AT 




4 






4 ■ 






4 
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CA3440B, CA3440A, CA3440 
Nanopower BiMOS Op Amp 

The RCA-CA3440B, CA3440A, and CA3440 are integrated 
circuit operational amplifiers that combine the advantages of 
MOS and bipolar transistors on a single monolithic chip. 

The CA3440-series BiMOS Op Amp features gate-protected 
PMOS transistors in the input circuit to provide very-high- 
input impedance and very-low-input current (10 pA). These 
devices operate at total supply voltages from 4 to 15 volts and 
can be operated over the temperature range from — 55°C to 
+125°C. Their virtues are programmability and very low 
standby power consumption (300 nW). These operational 
amplifiers are internally phase-compensated to achieve stable 
operation in the unity-gain follower configuration. Terminals 
are also provided for use in applications requiring input offset- 
voltage nulling. The use of PMOS in the input stage results in 
common-mode input voltage capability down to 0.5 volts 
belowthe negative-supply terminal, an important attribute for 
single-supply applications. The output stage uses MOS 
complementary source-follower form which permits moderate 
load driving capability (10 KH) at very low total standby 
currents (50 nA). 

The CA3440-series has the same 8-lead terminal pin-out used 
for "741" and other industry-standard op amps with two 
exceptions: terminals one and five must be connected to the 
negative supply or to a potentiometer if nulling is required. 
Terminal 8 must be programmed through an external resistor 
returned to the negative supply. 

These devices are supplied in either the standard 8-lead TO-5 
style package (T suffix), 8-lead dual-in-line formed-lead TO-5 
style "DIL-CAN" package (S suffix), or in the 8-lead dual-in- 
line plastic package "Mini-DIP" (E suffix). They are also 
available in chip form (H suffix). 

ELECTRICAL CHARACTERISTICS FOR EQUIPMENT DESIGN 



AtV+ 4 5 V. V- -5V. Ta 25' C Unless Otherwise Specified, RseT 10 mo 



CHARACTERISTIC 


LIMITS 


UNITS 


CA3440B 


CA3440A 


CA3440 


Min. 


Typ. 


Max. 


MIn. 


Typ. 


Max. 


Min. 


Typ. 


Max. 


Input Offset Voltage, iViol 




0,8 


2 




2 


5 




5 


10 


mV 


Input Offset Current, |l|ol 




2.5 


10 




2.5 


20 




2.5 


30 


pA 


Input Current, {l| | 




10 


30 




10 


40 




10 


50 


Large^Signal Voltage Gain, AOL 
(Rl 10 KQ) 


32K 


100K 




10K 


100K 




10K 


100K 




V/V 


90 


100 




80 


100 




80 


100 




dB 


Common-Mode 
Rejection Ratio, CMRR 




32 


180 




100 


320 




100 


320 


A(V/V 


75 


90 




70 


80 




70 


80 . 




dB 


Common-Mode Input, VICR + 


+3.5 


43.7 




+3.5 


+3.7 




+3.5 


^3.7 




V 


Voltage Range, VICR~ 


-5.0 


-5.3 




-5.0 


-5.3 




-5.0 


-5.3 




Power Supply Rejection Ratio, 
AVIO/AV 




20 


180 




32 


320 




32 


320 


/iV/V 


PSRR 


75 


94 




70 


90 




70 


90 




dB 


Maximum Output Voltage, 
VOM+ 
VOM- 


+ 3 


+3.2 




+3 


+3.2 




+3 


+3.2 




V 


-3 


-3.2 




-3 


-3.2 




-3 


-3.2 




Supply Current, 1"^ 




10 


17 




10 


17 




10 


17 




Device Dissipation, 




100 


170 




100 


170 




100 


170 


//W 


Input Offset Voltage Temperature 
Drift, AVIO/AT 




4 






4 






4 




/iV/°C 



< 
o 

DC 




PROGRAMMING " 
RESISTOR 

92CS-34005 

Functional diagram for CA3440 series. 



Features: 

■ 300-nW (typ.) standby power at = 5 V 
B Supply current, BW, slew rate programmable 

using external resistor 

■ 10-pA {typ.) input current 

■ 4.0 to 15-V supply 

B Output drives typical bipolar-type loads 
B Low-cost d-lead Mini-DIP, TO-5 
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RCA 



Solid 
State 



Variable Operational Amplifiers 



CA3078, CA3078A, CA6078A 



< 




BIAS - - 



Micropower Op Amps Deliver milliamperes with 
microwatt standby operation. 

r-^ 



< 



^ f D6 



r 




6- 



OUTPUT 

— <£) 




• COMPENSATION - 



-4) 



92CS- I755IRI 



Type No. 


Package 


Operating Temp. 
Range 


CA3078T 


8-lead TO-5 


to + 70" C 


CA3078AT 
CA6078AT 


-55 to + 125°C 
-55 to + 125°C 


CA3078S 


8-lead TO-5 DIL-CAN 


to + 70°C 


CA3078AS 
CA6078AS 


-55 to + 125°C 


CA3078E 


8-lead Mini-Dip 


to + 70° C 


CA3078AE 
CA6078AE 


-55 to + 125°C 


CA3078H 


Chip 


to + 70° C 


CA6078AH 


-55 to + 125° C 





Limits 






CA3078 




CA3078A 








RsET = 1Mn, 


CA6078A 
RsET = 5.1MQ, 


Units 


Characteristics 


Iq = 


= 100 //A 


Iq = 


20^ A 






at Ta = 25 "C, V ± = ± 6V 


MIn 


Typ 


Max 


Min 


Typ 


Max 




Input Offset Voltage, Vio 




1.3 


4.5 




0.7 


3.5 


mV 


input Offset Current, iio 




6 


32 




0.5 


2.5 


nA 


input Bias Current, lis 




60 


170 




7 


12 


nA 


Open-Loop Diff. 
Voltage Gain,AoL 


88 


92 




92 


100 




dB 


Total Quiescent Current, io 




100 


130 




20 


25 




Device Dissipation, Pd 




1200 


1560 




240 


300 


fj\N 


Maximum Output 
















Voltage, Vom 


± 5.1 


±5.3 




± 5.1 


± 5.3 




V 


Common-Mode Input 




+ 5.8 

to 
-5.5 






+ 5.8 

to 
-5.5 






Voltage Range, Vicr 










V 


Common-Mode 


80 


110 




80 


115 




dB 


Rej. Ratio, CMRR 






Maximum Output 
















Current, Iom± 




12 






12 




mA 


"Popcorn" (Burst) Noise 


CA6078A 


Device is rejected if total noise voltage 
(burst + 1/f), referred to input, exceeds 
20^fV peak during 30 sec. test period. 



Lovj standby power consumption is what makes these 
op amps particularly suited for operation from a single 
1.5 V battery. A programmable input terminal provides 
the designer with an opportunity to tailor the frequency 
response and improve the slew rate without sacrificing 
power. 



CA3078, CA3078A Features: 

Low standby power: as low as 
700 nW 

Wide supply voltage range: 0.75 
to ± 15V 

High peak output current: 6.5mA 
min. 

Adjustable quiescent current 
Output short-circuit protection 



CA6078A Features: 

Low noise (burst + l/f) 
Open-loop voltage gain: 40,000 
(92 dB) min. 

Input offset voltage: 3.5 mV max. 
Operates with low total supply 
voltage: 1.5 min. (± 0.75 V) 
Low quiescent operating current: 
ajustable for application 
optimization 

Input bias current: adjustable to 
below 1 nA 



Applications (All Types): 

■ Portable electronics 

■ Medical electronics 

■ DC amplifier 

■ Narrow-band or band-pass filter 

■ Integrator or differentiator 

■ Instrumentation 

■ Telemetry 

■ Summing amplifier 
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CA3105 Objective Data 

Power Operational Amplifier 



The RCA CA3105 Power Operational Amplifier has built-in 
drive capability which will help minimize PC boards parts 
count. Applications include direct solenoid, relay, motor, 
lamp, driver, pulse width modulator, positive voltage regu- 
lator, negative voltage regulator, audio power amplifier, 
servo controls, telephone amplifier, and windshield-wiper 
motor control. 



Features 

■ 2.5 A Continuous output current 

■ VERSA VI Package with provision for heat sink mounting 

■ Thermal shutdown 

■ Peak output current up to 3.5 A 

■ 1 MHz Bandwidth 



Terminal Assignment 




)OUTPUT 
5GR0UND 
^INVERTING INPUT 
5 NON- INVERTING 
INPUT 



Output Compensation 
To Pin 4 

:0.1 /iF 

in 



92CS -29223RI 



Characteristics @ ± 12 Volts 



V,o 

ho 

li 

ViCR 

CMRR 
PSRR 

AOL @ RL = 80 
VouT. RL = 24Q 

SOURCE (Peak)* 
• OUT SINK (Peak)* 
Slew Rate, RL = 80. ACL = 100X 
BW, ACL = SOX; ACL = 100X 
Supply Current 

*Thermal Shutdown Occurs 



Type Max. 

5mV 20mV 
500nA 3000nA 
1/jA 10A^A 

V" to V* -3V 
65db 

46db 40db (min) 

75db 70db (min) 

V" + 1 .5 V to \r -2.0 V 
2.5A 
2.5A 
0.5 V///SEC 
1MHz 
80mA 



Continuous 
Continuous 
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Solid 
State 



Data-Conversion Circuits 



CA3162 

A/D Converter 



For 3-digit digital 
readout system 



ZERO I 
ADJ rAAAq 

® ® 



HIGH INPUT (T?)- 
LOW INPUT (Jo)- 



1 

T CAP 



INTEGRATING/ f 



V/I 

CONVERTER 



BCD OUTPUTS 



2 

15) (16 



CONTROL LOGIC, 
COUNTERS a 
MULTIPLEX 



I 

THRESHOLD 
DET 




REFERENCE 

CURRENT 

GENERATOR 



BAND-GAP 
REFERENCE 



HOLD/ 

BYPASS 

GATES 



MSO'MOST SIGNIFICANT DIGIT 
NSD- NEXT SIGNIFICANT DIGIT 
LSD> LEAST SIGNIFICANT DIGIT 




.DIGIT SELECT OUTPUTS 
(4)»MSD 

©■LSD 
(?)• NSD 



)GND 
92CM-304I4RI 



Type No. 


Package 


Operating Temp. 
Range 


CA3162E 


16-Lead DIP 


to + 75° C 


CA3162H 


Chip 



The CA3162E analog-to-digital converter is specially 
designed for use in low-cost digital readout systems. 
This integrated circuit and a companion type, the 
CA3161E BCD-to-seven-segment decoder/driver (see 
page 41), can be used to implement a 2-chip 3-digit 
readout system that features simplicity of operation and 
a minimum of external parts. The CA3162E A/D 
converter provides highly accurate conversions, excep- 
tional temperature stability, and other features that 
make it particularly well suited for use in such 
applications. 

Features: 

■ Dual-slope A/D conversion 

■ Ultra-stable internal band-gap voltage reference 

■ Capable of reading 99 mV below ground with single 
supply 

■ Internal timing - no external clock required 

■ Choice of low-speed (4-Hz) or high-speed (96-Hz) 
conversion rate 

■ "Hold" inhibits conversion but maintains display 

■ Multiplexed operation for high efficiency 

■ Overload indication "BEE" for reading greater than + 
999 mV, " — " for reading more negative than -99 mV 



Chiaracteristics 
Ta = 25°C, V" = 5V 


MIn. 


Limits 
Typ. 


Max. 


Units 


Operating Supply 
Voltage Range, V* 


4.5 


5 


5.5 


V 


Supply Current, T 






17 


mA 


Input Impedance, Zi 




100 




MQ 


Input Bias Current, Iib 




-80 




nA 


Unadjusted Zero Offset 


-12 




+ 12 


mV 


Unadjusted Gain 


846 




954 


mV 


Linearity 


-1 




+ 1 


Count 


Conversion Rate: 
Slow Mode 




4 




Hz 


Fast Mode 




96 






Common-Mode Input 
Voltage Range, Vicr 


-0.2 




+ 0.2 


V 


BCD Sink Current at 
terms. 1, 2, 15, 16 


0.4 


1.6 




mA 


Digit Select Sink Cur- 
rent at terms. 3, 4, 5 


1.6 


2.5 




mA 
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Solid 
State 



Data-Conversion Circuits 



CA3300 Video CMOS/SOS 6-Bit A/D Flash Converter 



(iD-Vdd 



R/2 



STORAGE 3- STATE 
V RESISTERS BUFFERS 




ZENER 
DIODE 



92CM-32246 



The CA3300 is a 6-bit, 50-mW parallel (FLASH) 
analog-to-digital converter capable of accurately dig- 
itizing high-speed video signals and transient events. It 
is particularly useful in applications requiring sampling 
rates in excess of 15 mega samples/second (conversion 
time 66 ns.) 

The CA3300 consists of 64 auto-balanced comparators, 
resistive ladder network, zener reference diode, de- 
coder, and seven buffer storage registers. Two or more 
chips may be wired in series to increase the resolution 
of the conversion system. Also, two chips may be wired 
in parallel to increase the speed of conversion by a 
factor of two. 

The CA3300 employs an optional diode reference 
circuit. An external resistor, however, is required to use 
this reference. 



Features: 

Parallel conversion technique 
15-MHz sampling rate 
(66 ns conversion time) 
6-bit latched output 
± V2 LSB accuracy 
50 mW operation (-f 5-V supply) 
Overflow bit — allows cascading of units 
for greater resolution 
Single supply voltage (4-12V) 
Internal Vref with external Vref option 
Cf^OS/SOS process 
3-state outputs 
TTL/CMOS compatible 
18-lead dual-in-line ceramic package 
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Data-Conversion Circuits 

CA3300 Video CMOS/SOS 6-Bit A/D Flash Converter (cont'd) 



Applications: 

■ Video A/D converters: 

■ digitize analog signal from TV Camera using 
flash A/D 

■ process digital data (delayed, compressed, 
stretched) 

■ High-energy physics and nuclear physics research: 

■ change and time digitizers for drift chambers 

■ processing of photomultiplier signals 

■ calorimeter experiments 

ELECTRICAL CHARACTERISTICS 



Radar signature analysis 
Distortion analyzers 
Motion detectors 



Type No. 


Package 


Operating Temp. 
Range 


CA3300 


18-Lead DIG 


-40 to+ 85° C 









1 IMITC 






CHARACTERISTIC 


TEST CONDITIONS 








UNITS 


MIN. 


TYP. 


MAX. 


Resolution 








6 


Bits 


Linearity Error 


VnD=8 V, Vref=7.68 V 
CLK=15 MHz, gain adjusted 


— 


±0.5 


±0.8 




Differential Linearity Error 


VnD=8, Vref=7.68 V 
CLK=15 MHz 


— 


±0.5 


±0.8 


LSB 


Quantizing Error 




-1/2 




1/2 




Analog Input: 


Vnn=8 V 










Full Scale Range 


CLK=15 MHz 


2.4 




Vdd 

+0.5 


V 


iiipui Ocl|JclUI ICiMOC 






50 




PF 


Input Current 






600 


1000 




Gain Temperature Coefficient 


Vdd=8V, CLK=15 MHz 




0.016 




LSB/°C 


Maximum Conversion Speed 


Vnn=5 V 
Vdd=8 V 


15M 


12M 
19M 




SPS 




Vqq=5 V (CLK=11 MHz) 




7 






Device Current 


Vdd=8 V (CLK=15 MHz) 




22 




mA 


(Excludes IREF. 'Z) 


VdD=5 V (Auto Balance State) 


_ 


6.4 


16 




Vdd=8 V (Auto Balance State) 




24 


40 




Ladder Impedance 




1000 


1400 


1800 





Digital Inputs: 












Low Voltage 


VdD=5 V 






1.5 


V 




Vdd=8 V 






2.5 


V 


High Voltage 


Vdd=5 V 


3.5 






V 




VdD=8 V 


5.5 






V 


Input Current 


VdD=8 V 




±1 




/iA 


Digital Outputs: 












Output Low 


VdD=5 V, Vo=0.4 V 


1.6 


10 






(Sink) Current 


VdD=8 V, Vo=0.5 


3.2 


15 




mA 


Output High 


VdD=5 V, Vo=4.6 V 


-0.8 


6 




(Source) Current 


VdD=8V, Vo=7.5V 


-1.6 


9 






Zener Voltage 


lz=10 mA 


6.2 


6.8 


7.4 


V 


Zener Dynamic Impedance 


lz=10 mA 




10 


30 


Q 


Zener Temperature Coefficient 






0.5 




mV/°C 


Digital Output Delay, td 


VdD=8 V 




20 




ns 


Aperture Time 


Vdd=8V 




25 
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CA3308 Preliminary 
CMOS Video Speed 8-Bit Flash 
Analog-to-Digital Converter 

For Use in Low-Power Consumption, High-Speed 
Digitization Applications 

The RCA CA3308 is a CMOS 250 mV parallel (FLASH) 
analog-to-dlgital converter designed for applications de- 
manding both low-power consumption and high-speed 
digitization. 

The CA3308 operates over a wide dynamic input-voltage 
range of 2.5 volts up to the dc supply voltage with maximum 
power consumptions as low as 250 mW, depending upon 
the clock frequency selected. When operated from a 5-volt 
supply at a clock frequency of 15 MHz, the power consump- 
tion of the CA3308 is less than 250 mW. When operated from 
an 8-volt supply at a frequency of 18 MHz, the power con- 
sumption is less than 750 mW. 

The intrinsic high conversion rate makes the CA3308 
ideally suited for digitizing high-speed signals. The over- 
flow bit makes possible the connection of two or more 
CA3308S in series to increase the resolution of the conver- 
sion system. A series connection of two CA3308s may be 
used to produce a 9-bit high-speed converter. Operation of 
two CA3308S in parallel doubles the conversion speed (i.e., 
increases the sampling rate from 15 to 30 MHz). CA3308s in 
parallel may be combined with a high-speed 6-bit D/A con- 
verter, a binary adder, control logic, and an op amp to form a 
very high-speed A/D converter. 

256 paralleled auto-balanced voltage comparators measure 
the input voltage with respect to a known reference to 
produce the parallel-bit outputs in the CA3308. 



Features: 



CMOS low power with SOS speed 

Parallel conversion technique 

15-MHz sampling rate (66-ns conversion time) 

8-bit latched 3-state output with overflow bit 

± V? LSB accuracy 

Single supply voltage (4 to 8 V) 

2 units in series allow 9-bit output 

2 units in parallel allow 30-MHZ sampling rate 

Internal 1/ref with ext Vhef option 



Applications 

■ The OA 3308 is especially suited for high-speed conver- 
sion applications where low power is also important 

■ TV video digitizing (industrial/security/broadcast) 

■ High-speed AID conversion 

■ Ultrasound signature analysis 

■ Transient signal analysis 

■ High-energy physics research 

■ High-speed oscilloscope storage/display 

■ General-purpose hybrid A DCs 

■ Optical character recognition 

■ Radar pulse analysis 

■ Motion signature analysis 



255 comparators are required to quantize all input voltage 
levels in this 8-bit converter, and the additional comparator 
is required for the overflow bit. 

The CA3308 type is available in a 24-lead dual-in-line ce- 
ramic package (D suffix) or in chip form (H suffix). 



ELECTRICAL CHARACTERISTICS 







LIMITS 




CHARACTERISTIC 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNITS 


Resolution 








8 


Bits 


Linearity Error 


Vdd = 5V, Vref = 7.68 V 
CLK = 15 MHz, gain-adjusted 




±0.5 


±0.8 




Differential Linearity Error 


Vdd = 8, Vref = 7.68 V 
CLK = 15 MHz 




±0.5 


±0.8 


LSB 


Quantizing Error 




-1/2 




1/2 




Analog Input: 


Vdd = 5 V 










Full Scale Range 


CLK =15 MHz 


2.4 




10 


V 


Input Capacitance, 






50 




PF 


Input Current 






1000 


2000 


fjA 


Maximum Conversion Speed 


Vdd = 5 V 
Vdd = 8 V 


15M 
18M 


17M 
20M 




SPS 


Device Current 
(Excludes Iref. Iz) 


Vdd = 5 V (CLK=15 MHz) 
Vdd = 8 V (CLK=18 MHz) 




50 
22 




mA 


Vdd = 5 V (Auto Zero State) 




2 


100 






Vdd = 8 V (Auto Zero State) 






300 
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ANALOG ETl^v 
SUPPLY Ifzr^^AA 

VinUI 

, , 1/2 R 

+ REF jizpWV 



3/4 REF 23 




1/2 REF 20 



1/4 REF 10 



I— I '^2R 
■REF [i|}-A/W 



» 50 K 



CL0CK[|8]- 



D Q 



LATCH 
256 



COUNT 
256 ^ 



1 

<> 1 






1 


D Q 


_193_^ 


1 

> 


LATCH 


1 
1 
1 


1 




1 

1 

COUNT ! 


<> 1 
1 


D Q 


Jl29_^ 


1 


LATCH 


1 
1 
I 




1 
1 

COUNT ! 










D 




1 


LATCH 


1 
1 
1 



CAB* COMPARATOR #1 |_^ LATCH 



PHASE [li}- 



ANALOG^ 

GR0UND|17|— »AGND 



D Q 



COUNT 



►<^l(AUTO BALANCE) 

—o|^^^^>—><^2 (SAMPLE UNKNOWN) 

* CASCADED AUTO BALANCE (CAB) 
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» CLK 



V, «-fi2l DIGITAL 
VDD*li£J SUPPLY 



OUTPUT 3-STATE 
REGISTOR DRIVERS 



D Q 
CLK 



D Q 
CLK 



D 
CLK 



D Q 
CLK 



D Q 
CLK 



D Q 
CLK 



D Q 
CLK 








9 OVERFLOW 



8 BIT 8 (MSB) 



7 BIT 7 



BIT 6 





5 BIT 5 



4 BIT 4 



3 BIT 3 



2 BIT 2 




I BIT KLSB) 




CE2 



IGND 



Block diagram for the CA3308 



(LSB) B1 - 
B2- 
B3- 
B4 - 
B5- 
86- 
B7- 
(MSB) B8 - 
OVERFLOW - 
1/4R- 

(DIGITAL GROUND) Vss — 
( DIGITAL SUPPLY) Vqd - 



(TOP VIEW) 
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TERMINAL ASSIGNMENT 
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CA3161 BCD-to-Seven-Segment Decoder/Driver 



Solid 
State 



(D--> 
©--► 
(!>-> 



INPUT 
BUFFERS 


—> 
— > 


— > 







BCD TO 
7-SEGMENT 
DECODER 



BIAS 
CIRCUITRY 



— 1> 



CONSTANT 
CURRENT 
SEGMENT 
DRIVERS 



(i)GND 


t. 


92CM-30346 








Type No. 


Package 


Operating Temp. 
Range 


CA3161E 


16-Lead DIP 


to + 75°C 


CA3161H 


Chip 



The CA3161E decoder/d river decodes the multiplexed 
BCD signals from the A/D converter into seven line 
outputs that represent a decimal number from to 9 on 
a 7-segment digital readout device. The decoder/driver 
circuit includes seven constant-current segment drivers 
that eliminate the need for any current-limiting 
resistors. 



Features: 

" TTL-compatible input logic levels 
" 15-mA (typ.) constant-current segment outputs 
" Eliminates need for output current-limiting resistors 
o Pin compatible with other industry standard 
decoders 

° Low standby power dissipation: 18 mW (typ.) 



Characteristics 
Ta = 25°C 


Limits 


Units 


Min. 


Typ. 


Max. 


Supply Voltage Operating Range, V* 


4.75 


5 


5.25 


V 


Supply Current, T (all inputs high) 




3.5 


8 


mA 


Output Low Current (Vo = 2\/) 


18 


25 


32 


mA 


Input Voltage High, Vm 


2 






V 


Input Voltage Low, Vil 






0.8 


V 



Objective Data 

CA3999 3 3/4-Digit ADC Display System 



Features '°°p^ ^ 

o Direct-current drive for LED 

□ No external active parts required 

□ 60/50 HZ filtering of input signal 

Q Full Bipolar input ± 2V for ± 3999 display 
o Single 5V supply operation 



Applications 

a Instrument readout DVM/DMM/DPM 
o Industrial monitoring 

□ Weight scales 

□ Temperature measurements 



TO PRINTER 
OR 



Pacl<age 

D 40L DIP 



(3) 



(9) 



(9) 



(9) 



LED DISPLAY 



CA3999 



1 0SC1 

2 0SC2 

3 OSC 3 

4 ZMODE 

5 HALT 

6 BCD 1 

7 BCD 2 

8 BCD4 

9 BCD 8 

10 Do( LSD) 

1 1 D, 

12 D2 

13 D3 



^DD 



40 



RS 39 
01 V IN 38 

Vref in 37 
+ IN 36 
- IN 35 

C|fg-p OUT 34 
Caz 33 



INT 



IN 32 



'REF 



OUT 3! 



RIl 30 
Rl2 29 
NEG PS OUT 28 
14 SEG a NEG PS C- 27 

I 5 SEG b NEG PS C + 26 

I 6 SEG c Vss 25 

I 7 SEG d INTENSITY CTRL 24 
I 8 SEG e HOLD 23 

19 SEG f (-SIGN) UNDERV22 

20 SEGI ~ OVER V 21 



TOP VIEW 



O l,xF 



^ 06;xF 



I.O,xF 



Typical Circuit 



»-aA/v-<i 



20 K 
^W\/ f 




0.1 f^F 



INPUT 
VOLTAGE 
I (t 2V) 



92CM- 35285 



■X- USE POLYPROPYLENE 
CAPACITOR 
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Special-Function Circuits 



CA3169 Solenoid and Motor Driver (V2 H Driver) 



SUPPLY 
VOLTAGE 



Vcc 



SOURCE 
IN 



0- 



INPUT A 



CURRENT 
LIMITING 




OVER 
VOLTAGE 
PRQTEC- 



SINK 

IN 

©- 



INPUT B 



SOURCE 
OUT 



THERMAL 
PROTECTION 



OUTPUT A 



SINK 
OUT 



3 A MAX. 
lj SURGE 




OUTPUT B 



2 5 A MAX. 
SURGE 



MOUNTING 
«) FLANGE 
T (GROUND) 

9203-33620 



Features: 

■ Separate sink circuit and source circuit each individ- 
ually controlled 

■ Inputs can be driven by TTL logic levels 

■ 600 mA (typ) output sink and source current 

■ Output short-circuit protection 

■ Thermal overload protection 

■ Solenoid inductive "kick" protection with thermal- 
clanfip diodes 

■ Hermetic chip encapsulated in a 5-lead plastic 
TO-220-style package (Versa-VI) 

■ Horizontal and vertical mounting packages available 

Applications: 

Latching solenoid driver (single and multiple) 
Non-latching solenoid driver 
Relay driver 
Lamp controller 
Lamp driver 

Motor controller (forward and reverse) 
Stepping motor controller 
On-off logic controllers (TTL logic) 
Intermediate power driver 
Triac, SCR, and transistor drivers 



Fig. 1 - 1/2 H driver functlor) diagram. 



The CA3169 solenoid and motor driver is capable of 
driving lamps and other devices that can be changed 
between two states (on and off). This device can 
control relays, solenoids (latching or non-latching), 
motors (dc forward and reverse, dc stepping motors, 
and solid state power devices such as transistors, 
SCR's, and triacs. 

The CA3169 operates with TTL logic levels on the 
input. The source and sink outputs are in the off 
condition (non-conducting) when their respective in- 
puts are in a high state or open-circuited. The outputs 
are in an on state (conducting) when their respective 
inputs are low. 



Electrical Characteristics: Ta = 25° C, = 10.5 to 18V 



Type No. 


Package 


Operating Temp. 
Range 


CA3169 


5-Lead 
TO-220 pkg. with 
vertical mount 


-40 to+ 85° C 


CA3169M 


5-Lead TO-220 
pkg. with horizontal 
mount 



Characteristics 


Limits 


Units 


Min 


Typ. 


Max 


Output Leakage Current 
(Pin 2 or Pin 3) 


-110 


±0.5 


110 


^A 


Quiescent Current (Pin 1): 
Input Terminals Shorted 




60 


90 


mA 


Input Terminals Open 




17 


40 


Overvoltage Shutdown 
Circuit (Pin 1): 
Upper Trip Point 


20 


25 


27 


V 


Lower Trip Point 


18 


21.4 


23 


Input Logic Levels: 
Source Input (Pin 5) 
Sink Input (Pin 4): 
Threshold Voltage: 
Inputs Low (Vil) 




0.4 


0.85 


V 


Inputs High (Vm) 


2 


2.3 




Source Output: 
Short-Circuit Current 
(Pin 2-G) 


0.65 


1.11 


2.6 


A 


Sink Output: 
(IsiNK = 600 mA) 
Output Saturation 
Voltage (V3) 




0.3 


0.85 


V 
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CA3179 — 1.25-GHz Prescaler 



®1. 



(3 



AMP/ 
MULTI- 
PLEXER 



r® 



For Communications and 
Instrumentation Systems 



The RCA CA3179G performs division by 256 in the uhf 
mode and division by 64 in the vhf mode. 

The mode of operation is selected by means of the 
bandswitch and the separate uhf and vhf input 
terminals provided. Either single- or double-ended 
inputs can be applied. 

In the uhf mode, which is activated by applying a high 
level (logical 1) to the bandswitch input terminal, all 
eight divider stages are operative, resulting in division 
by 256. In the vhf mode, activated by a low level 
(logical 0) at the vhf input terminal, two divider stages 
are bypassed, resulting in division by 64. An internal 
amplifier/multiplexer provides this control while isolat- 
ing both inputs, amplifying the input signal, and 
improving sensitivity. 



92CS-3I6I7 



Features: 

■ Broadband operation - DC to 1.25 GHz 

■ High sensitivity - 5mV typ. 

■ Standard T^L or ECL power supply 

■ Dual mode operation - VHF/UHF (-^ 64/ ^ 256) 

■ Power Dissipation - 325 mW typ. 

■ Requires only a single power supply. 

■ Complementary ECL outputs 

■ Independent VHF and UHF input terminals 



Applications: 

■ Digital frequency synthesizers for: 
VHF/UHF receivers 

Satellite communications 
instrumentation 

■ High-frequency divider for: 
UHF frequency counters 
UHF timers 

High-speed computers 

Frequency standards 

SHF second IF local-oscillator injection 

PCM communications 

Satellite communications 

Radar ranging systems 

■ High-frequency up-converters 



Type No. 


Package 


Operating Temp. 
Range 


CA3179G 


14-Lead DIP 


-55 to+ 125° C 


CA3179GH 


CHIP 



Characteristics 

Ta = 25''C, V* = 5V, V" OV 


Limits 


Units 


Min. 


Typ. 


IMax. 


Supply Current, \* 


30 


65 


100 


mA 


Bandswitch: 
Voltage Vbl 


2.4 






V 


Vbh 






0.8 


Current Ibl 


-1 






mA 


Ibh 






6.5 


Sine Wave Sensitivity 
(f,N = 90 to 275 MHz) 




5 


40 


mVpMs 


Output Voltage: 

Vol 




4.2 




V 


VoH 




3 




Vop-p 


0.65 


1.1 


1.6 


Output Rise or 
Fall Time: t„ t( 


40 


70 


100 


ns 
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CA3199 1.25 GHz ^ 4 Prescaler 



INPUT (2) 1^ 

INPUT (D 



BIAS (4) BIAS 



-2 



{?) OUTPUT 




buffer; 



TOP VIEW 



bUTf'UY 

-©V- 
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Features: 

■ Broadband operation - DC to 1.25 GHz 

■ High) sensitivity 

■ Standard T^L or ECL power supply 

■ Complementary ECL outputs 

Applications: 

■ Digital frequency synthesizers for: 
VHF/UHF receivers 

Satellite communications 
Instrumentation 

■ High-frequency divider for: 
UHF frequency counters 
UHF timers 

High-speed computers 

Frequency standards 

SHF second IF local-oscillator injection 

PCM communications 

Satellite communications 

Radar ranging systems 

■ High-frequency up-converters 



Type No. 


Package 


Operating Temp. 
Range 


CA3199 


8-lead MINIDIP 


to + 85° C 



The CA3199 is a bipolar integrated fixed-ratio counter 
(divide-by-four) circuit which operates over the VHF/ 
UHF frequency band (DC to 1000 MHz). The CA3199 
accepts either single or double-ended ac-coupled input 
signals and provides complementary emitter-follower 
outputs at standard ECL logic levels. 



Characteristics: 




Limits 




Ta = 25'>C, V * = 5V, Vs = Ground 


Conditions 


Min. 


Typ. 


Max. 


Units 


Output Voltage: 
High-Level H") Vqh 


Outputs 




4.2 




V 


Low-Level ("0") Vol 


unloaded 




3.4 






Internal Bias Voltage, Vbias 


Pin 4, floating 




2.3 




V 


Power Supply Drain Current, Id 




35 


60 


85 


mA 


Input Sensitivity (sinusoidal) 


Single-ended input 
1000 MHz 




400 




mVp-p 


Output Voltage Swing, Vop-p 


Ve, V7 


0.6 






Vp-p 


Transition Time: 
High-level ("1") 


Outputs 




0.6 




ns 


Low-level ("0") 


unloaded 




0.6 




Input Capacitance, Ci 






2.5 




PF 


Input Resistance, Ri 






400 
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CA3207E, CA3208E 
Sequencer Driver and Segment Latch- 
Driver for Vacuum Fluorescent Displays 

The RCA-CA3207E and CA3208E are sequence-driver 
and segment latch-driver used in combination to drive 
vacuum fluorescent display devices of up to 14 segments 
with up to 14 characters of display. The CA3207E selects 
the digit or character to be displayed in sequence and the 
CA3208E turns on the required number of segments of the 
character selected. 

At any onetime, only 1 character is lit and 13 characters are 
"off", but to the eye, all characters appear lit at once. 

Each sequencer-driver will turn "on" 14 characters at one 
time. The sequencer-driver clock line may be used to drive 
the cross-coupled CE and CE inputs of 2 segment-latch 
drivers to provide for the display of up to 28 characters (see 
Fig. 12). The logic portion of both circuits use CMOS 
technology. They operate at 5 volts. The output drivers use 
bipolar technology and operate at supply voltages up to 55 
volts. The CA3207E will source 40-mA per character and the 
CA3208E will source 7.5-mA per segment. 

Both types are supplied in the 22-lead dual-in-line plastic 
package (E suffix), and they are also available in chip form 
(H suffix). 



ncil ' " 



state" 




TOP VIEW 

92CS- 34426 



TERMINAL ASSIGNMENT 
CA3207E 



Features: 

□ Serial input, parallel output 
a Total of 14 outputs 

■ CMOS and T^L compatible inputs 

■ Low-power CMOS Logic- 
Bipolar high-voltage output 

Sequencer Driver (CA3207E) 

B Sequentially turns on 1 of 14 
characters (or 2 of 28 when used 
with 2 CA3208E's) 

■ Signal dimming through 
Gates 1 or 2 



a Use with vacuum fluorescent 
display or any display that will 
work within its limits of 35 V to 55 V 

■ Will operate in an output voltage 
range of 35 V to 55 V 

Latch Driver (CA3208E) 

■ Choose which of 14 segments of 
alphanumeric display are to light 

■ Two devices may be run in 
parallel to control a total of 

28 characters by means of the CE 
and CE pins 




TOP VIEW 
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TERMINAL ASSIGNMENT 
CA3208E 

STATIC ELECTRICAL CHARACTERISTICS at Ta = 25°C, Vcc = +55 V, Vdd = +5 V, Cl = 50 pF 









LIMITS 




CHARACTERISTIC 




TEST CONDITIONS 


CA3207E 


CA3208E 


UNITS 








Min. 


Max. 


Min. 


Max. 




Vcc Supply Current 


Ice 


No inputs "On" 
Half inputs HIGH 




10 




65 


mA 


Vdd Supply Current 


Idd 


All inputs HIGH 




1 






mA 






All inputs LOW 








800 


M 






All inputs HIGH 








1 


Input Current, Low-Level 


I.L 


ViN = V 




1 




1 


UA 


Input Current, High-Level 


llH 


V,N = 5 V 




1 




1 


Output Voltage, Low-Level 


Vol 


Rl = 1.335K 
. Rl = 7.1K 




1 




1 


, V 


Output Voltage, High-Level 


VoH 


loH = 40 mA 
loH = 7.5 mA 


53 




53 




Input Low Voltage 


V,L 






1.5 




1.5 


V 


Input High Voltage 


VlH 




3.5 




4.5 
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CA321 1 E 

VHF/UHF Prescaler 



RCil ifJll 



Preliminary Data 



The RCA-CA3211E* is an integrated-circuit prescaler 
intended for use in TV frequency syntliesis tuning systems 
over an input frequency range of 90 to 1000 MHz. It 
performs division by 256 in the UHF and VHF mode. 

The mode of operation can be selected by means of the 
bandswitch and the separate UHF and VHF input terminals 
provided. The output is a complementary emitter-coupled 
stage with controlled slew rate for harmonic suppression. 

The CA3211E is supplied in an 18-lead dual-in-line plastic 
package. 



Features 

■ Divide by 256 

■ Input frequency to 1 GHz 

■ Dual input ports electrically selectable 

■ Input sensitivity 
<10jjW typical 

{Generator available power into a 50-Cl load) 

■ 5-V power supply 

■ Balanced output ports 



CHARACTERISTIC 


LIMITS 


UNITS 


Ta=25° C, V+=5.0 V 


MIn. 


Typ. 


Max. 


Supply Current, Terminal 7 


30 


65 


110 


mA 


Band Change Voltage: 










Port 1 Select (VHF) 


-0.5 





0.6 




Port 2 Select (UHF) 


3 


, 5 


18 


V 


Band Change Current, Terminal 2: 










At Volts 
At 18 Volts 






-1 
2 


mA 


Input Sensitivity, f|N : 










40 MHz 




15 






80 MHz 




10 


35 




150-800 MHz 




10 


20 


mV rms 


900 MHz 




10 


35 




1000 MHz 




15 


45 




Output at Terminal 9 or 8: 










Mean Value 




3.5 




Vdc 


Peak-Peak Swing 


0.75 


1 




Vp-p 


Rise or Fall Time 




70 




ns 



SIGNAL 
GENERATOR 
H. P. 8660 






6 DB 
ATT 







WATTMETER 
H.R436A 




SENSOR 
H.R 848IH 





NOTES: 

1 . TERMINATE UNUSED INPUT PORT WITH 50 OHMS 

2. CONNECT ADAPTER TO DESIRED PORT. 
ADJUST SIGNAL GENERATOR LEVEL FOR 
PROPER COUNT. REMOVE ADAPTER AND 
CONNECT SENSOR TO 6-DB ATTENUATOR 
TO MEASURE POWER. 

3. FOR MAXIMUM DRIVE TEST REMOVE 6-DB 
ATTENUATOR 

4. TYPE N FEMALE CONNECTORS ON FIXTURE. 

5. TOTAL CAPACITANCE LOAD. 
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Block diagram and test circuit of the CA3211E. 
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CA3219E Preliminary Data 
Quad Power NAiSSD Driver 
For Bnterfacimg Low Level Logic and 
High Current Loads 



The RCA-CA3219Equad power NAND driver containsfour 
NAND gate switches for interfacing low-level logic to in- 
ductive and resistive loads such as: relays, solenoids, AC 
and DC motors, heaters, incandescent lamps, and segment 
drivers. 

Diodes in the outputs match the IC to inductive loads. 

To allow for maximum heat transfer from the sub-chips, the 
two center leads are directly connected to the die substrate 
and to the ground bond pads. In free air, junction-to-air 
thermal coefficient (^j-a) is 62°C/W* (typical). 

The CA3219E is supplied in the 16-lead dual-in-line (Esuf- 
fix) plastic package. 

*This coefficient can be lowered to 45°C/W (typical) by 
suitable design of the PC board to which the CA3219E is 
soldered. 



Features: 

Driven outputs capable of switching 600-mA load 
currents 

« Inputs compatible with TTL or 5-V CMOS logic 

■ Maximum amount of heat transfer from the sub-chips 

- Suitable for resistive or inductive loads 



ELECTRICAL CHARACTERISTICS at Ta = 25°C; Vcc = 5V 





LIMITS 




CHARACTERISTIC 


MIN. 


MAX. 


UNITS 


Output Leakage Current (Icex) 
VcE = 50 V V,N = 0.8V 




100 


/7A 


Output Sustaining Voltage Vq£(sus) 
Ic = 100MA ViN = 0.8V 


25 




V 


Coll. -Emitter Saturation Voltage VQE(sat) 
Ic = 100mA Vin 2.4V 
Ic = 400mA Vin 2.4V 
Ic = 600mA Vin 2.4V 




0.3 
0.5 
0.7 


V 
V 
V 


Input Low Voltage ViL 
Inputs and enable 




0.8 


V 


Input Low Current l||_ 
V,N = 0.8V 




+10 


fjA 


Input High Threshold Vih 
Ic = 600mA 


2 




V 


Input High Current 
Ic = 700mA V,N = 5.5V 




40 


/iA 


Supply Current all Outputs on Ice (ON) 
Ic = 0.0 to 700mA, Vcc = Vih = 5.5V 




80 


mA 


Supply Current all Outputs off 
ice (OFF) 




5 


mA 


Clamp Diode Leakage Current IR 
VR = 50V 




100 


fjA 


Clamp Diode Forward Voltage UF 
IF=1A 
IF=1.5A 




1.5 

2 


V ' 
V 
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Power Control Circuits 



CA1524,CA2524, CA3524 



For Pulse-Width Modulated 
Switching Regulators 

Features: 




Complete PWM power-control circuitry 
Separate outputs for single-ended or push-pull 
operation 

Line and load regulation of 0.2% typical 
Internal reference supply with 1% max. voltage 
variation over full temperature range 
Standby current of less than 10 mA 
Frequency of operation beyond 100 kHz 
Variable output dead time of 0.5 to 5 /js 
Low VcE(sat) over temperature range 
Alternate source for the industry standard 
SG1524 series 



Applications: 

■ Positive and negative regulated supplies 

■ Dual-output regulators 

■ Flyback converters 

■ DC-dc transformer-coupled regulating converters 

■ Single-ended dc-dc converters 

■ Variable power supplies 

■ Electronic scales 



Type No. 


Package 


Operating Temp. 
Range 


CA1524E 




-55 to + 125°C 


CA2524E 


16-Lead 




CA3524E 


DIP 


to + 70°C 


CA3524H 


Chip 





The CA1524 series (CA1524, CA2524, and 
CA3524) of pulse-width-modulated IC switching regu- 
lators offers designers of off-line switching power 
supplies exceptional design flexibility, high operating 
efficiency, low parts count, and regulation performance 
rivaling that of linear regulator supplies. 

Separate outputs for single-ended and push-pull opera- 
tion, an operating frequency greater than 100 kHz, and 
a variable-output dead time of from 0.5 to 5 fjs make 
the CA1524 series types highly versatile. The output 
transistors of this series of IC regulators are operated 
with low collector saturation voltage to assure higher 
operating efficiency and low on-chip temperature. 



The CA1524 Series, in addition to having all the 
necessary control circuits for switching regulator 
applications, employs two output n-p-n transistors. 
These transistors are internally current-limited and can 
be used in a variety of switching regulator configura- 
tions. Three of which are: 

1. Single-ended/single-stage configurations such as 
those used in forward and flyback converters. 

2. Single-ended/parallel-output stages for switching 
regulators. 

3. Dual or individual stage mode for push-pull, Vi 
bridge, etc. 



Electrical characteristics: Ta = -55 to + 125°C for CA1524 ; to + 70° C for CA2524, CA3524, V* = 20V, f = 20 kHz 



Type 



V* Range 
V 



Vo Range 
V 



Load 
Regulation 
% Vo (Typ) 



Ripple 
Rejection 
db (Typ) 



Temp. 
Stability 
% (Max) 



Total 
Standby Current 
Ma (Max) 



VcE (sat) 
V (Typ) 



Short-circuit 
Current Limit 
mA (Typ) 



CA1524 
CA2524 
CA3524 



8 to 40 
8 to 40 
8 to 40 



4.8 to 5.2 
4.8 to 5.2 
4.6 to 5.4 



0.2 
0.2 
0.2 



66 
66 
66 



10 
10 
10 



0.8 
0.8 
0.8 



100 
100 
100 
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CA3227E, CA3246E Preliminary Data 
High-Frequency N-P-N 
Transistor Arrays 

For Low-Power Applications at 



Features: 



Gain-Bandwidth Product (h) > 3 GHz 
Five transistors on a common substrate 



Frequencies up to 1.5 GHz 

The RCA-CA3227E and CA3246E* consist of five general- 
purpose silicon n-p-n transistors on a common monolithic 
substrate. Each of the transistors exhibits a value of fx in 
excess of 3 GHz, making them useful from dc to 1.5 GHz. 
The monolithic construction of these devices provides 
close electrical and thermal matching of the five transistors., 

The CA3227E is supplied in a 16-lead dual-in-line plastic 
package and the CA3264E is supplied in a 14-lead dual-in- 
line plastic package. 



Applications 

■ VHF amplifiers 

■ VIHF mixers 

■ Multifunction combinations — RF/mixer/oscillator 

■ IF Converter 

■ IF amplifiers 

■ Sense amplifiers 

■ Synthesizers 

■ Synchronous detectors 

■ Cascade amplifiers 





& 



Ql T^Q2 



Q3 



Kg) 

-@SUBSTRATE 

<D 
-® 



92CS- 30420 



92CS-30424 



CA3227E Schematic Diagram (Top View) 
STATIC ELECTRICAL CHARACTERISTICS at Ta = 25°C 



CA3246E Schematic Diagram 
(Top View) 



CHARACTERISTICS 


SYMBOL 


TEST CONDITIONS 


LIMITS 


UNITS 


Min. 


Typ. 


Max. 


For Each Transistor: 


Collector-to-Base 
Breakdown Voltage 


V(BR)CBO 


Ic = 10/yA, Ie = 


12 


20 




V 


Collector-to-Emitter 
Breakdown Voltage 


V(BR)CEO 


Ic = 1 mA, Ib = 


8 


10 




V 


Collector-to-Substrate 
Breakdown Voltage 


V(BR)CIO 


*ci = 10 /uA, Ib = 0, 
Ie= 


20 






V 


Emitter-Cutoff-Current* 


Iebo 


Veb = 4.5 V, Ic = 






10 


//A 


Collector-Cutoff-Current 


IcEO 


VcE = 5 V, Ib = 






1 


/jA 


Collector-Cutoff-Current 


Icbo 


Vcb = 8 V, Ie = 






100 


nA 


DC Forward-Current 
Transfer Ratio 


hpE • 


VcE = 6 V 


Ic = 10 mA 




110 






Ic = 1 mA 


40 


150 




lc = 0.1 mA 




150 




Base-to-Emitter Voltage 


Vbe 


Vce = 6 V 


1 c = 1 mA 


0.62 


0.71 


0.82 


V 


Collector-to-Emitter 
Saturation Voltage 


VcE(sat) 


Ic = 10 mA, Ib = 1 mA 




0.13 


0.50 


V 


Base-to-Emitter 
Saturation Voltage 


VBE(sat) 


Ic = 10mA, Ib =1 mA 


0.74 




0.94 


V 



'On small geometry, high frequency transistors, it is very good practice never to take the Emitter Base Junction into 
reverse breakdown. To do so may permanently degrade the hpE- Hence the use of Iebo rather than V(br)ebo. 
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Product Classification Chart 



RCil ifJ;'e-i 



OPERATIONAL AMPLIFIERS 




ARRAYS 






General Purpose 




DIFFERENTIAL 


Amplifier/ 






General Purpose 


Wideband 


Variable 


AMPLIFIERS 


Diode 


Transistor 


Single Unit 


Dual Unit 


Single Unit 


High Current 


CA3000 


Amplifier 


CA1724 


CA3096 


CA101 


CA082* 


CA080* 


CA3094 


CA3001 


CA3026 


CA1725 


CA3097 


CA201 


CA083* 


CA081* 


Micropower 


CA3004 


CA3035 


CA3018 


CA3118 


CA301A 


CA158 


CA3008 


CA3060 


CA3005 


CA3048 


CA3036 


CA3127 


CA307 


CA258 


CA3010 


CA3078 


CA3006 


CA3049 


CA3045 


CA3128 


\^f\l 1 1 




CA3015 


CA3080 


CA3007 


CA3052 




OMO 1 oo 


CA748 


CA747 


CA3016 


CA3440* 


CA3026 


CA3054 


CA3050 


CA3146 


CA3105 


CA1458 


CA3029 


CA6078A* 


CA3028 


CA3060 


CA3051 


CA3183 


CA3152* 


CA1558 


CA3030 


Dual Unit 


CA3040 


CA3102 


CA3081 


CA3227 


CA3193* 


CA2g04 


CA3037 


CA3280 






CA3082 


CA3246 


CA3420* 


Quad Unit 


CA3038 




CA3050 


Diode 


CA3083 


▲ CA3600 


CA3493* 


CA084* 


CA3100* 




CA3051 


CA3019 


CA3084 




CA6741* 


CA124 


CA3130* 




CA3053 


CA3039 


CA3086 






CA224 


CA3140* 




CA3054 


CA3141 


CA3093 






CA324 


CA3160* 




CA3102 










CA3401 


Dual Unit 
CA3240* 
CA3260* 













Industrial Circuits 



POWER CONTROL CIRCUITS 


DATA CONVERSION 


SPECIAL FUNCTION CIRCUITS 


Voltage 


Solenoid & 


A/D Converters 


Timer 


Automotive 


Broadband 


Regulators 


Motor Drivers 


CA3162 CA3308 


CA555 


Circuits 


(Video) 


CA723 


CA3169 


CA3300 CA3999 




CA3105 


Amplifiers 


CA1524 


CA3219 




Four Quadrant 


CA3130* 


CA080* 


CA2524 




Display Drivers 


Multiplier 


CA3160* 


CA081* 


CA3085 


Power 


CA3161 CA3081 


CA3091 


CA3161 


CA082* 


CA3524 


Amplifiers 


CA3168 CA3082 




CA3165 


CA083* 




CA3020 


CA3207 * 


Single-Chip 


CA3168 


CA084* 


Zero-Voltage 


CA3105 


CA3208 * 


Detector Alarm 


CA3169 


CA3001 


Switches 




VOLTAGE 


Systems 


CA3207* 


CA3002 


CA3058 


Automotive 


COMPARATORS 


CA3164* 


CA3208* 


CA3020 


CA3059 


Ignition 


Single Unit 




CA3219 


CA3021 


CA3079 


Switch 


CA311 


Prescalers 


CA3228 


CA3022 




CA3165 


CA3098+ 


CA3179 


CA3260* 


CA3023 


Programmable 




CA3099+ 


CA3199 


CA3290* 


CA3040 


Schmitt 


Universal 


Dual Unit 


CA3211 




CA3071 


Triggers 


Controller 


CA3290* 






CA3100* 


CA3098 


CA3228 


Quad Unit 






CA3130* 


CA3099 




CA139 






CA3140* 






CA239 






CA3160* 






CA339 






CA3240* 












CA3260* 



MOS/FET's 



Single Gate 
3N128 
3N138 
3N139 
3N142 
3N143 
3N152 



3N153 

3N154 

40467A 

40468A 

40559A 



Dual Gate 
3N140 
3N141 
3N159 



40600 
40601 
40602 
40603 
40604 



Dual Gate Protected 



3N187 


40673 


3N200 


40819 


3N204 


40820 


3N205 


40821 


3N206 


40822 


3N211 


40823 


3N212 


40841 


3N213 





•Low-noise versions of CA741 and CA3078 *BiMOS types a CMOS types +Programmable 
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ncii 



Solid 
State" 



Consumer Circuits 








AUDIO 


RADIO 




TV/CATV CIRCUITS 




dnCUITo 


CIRCUITS 


AFT 


Horizontal/ 


PIX IF 


Drivers 


AM/PM Prtm- 
Mivi/ 1 ivi oorn- 


PM IP 


CA3064 


Vertical 


CA270 


CA3094 


rnumcdiiuns 


C^ti^f^i life 


CA3139 


Systems 


CA1352 




r^ir/^i life 


Odlll DIUolVo 




CA920A 


CA3068 


Power 


1 1 lA 


PA'jnH 
L>A\OU 1 1 


Chroma 


CA1391 


CA3136 


Amplifiers 


\^r\^ 1 ODM 


PA^mo 

OMOU 1 ^ 


Systems 


CA1394 


CA3153 


CA2002 


PA'inn 


PA^nyfi 


CA1398 


CA3154 


CA3191 


CA2004 


r^A^m^ 

OMOU l£ 




CA3070 


CA3159 


CA3192 




PA'^nn 

V^MOU 1 O 


C| iKcwctoinc 
OllUoyolcllio 


CA3071 


CA3190*** 


CA7607 


Preamplifiers 


PA^nid 

l^MOU 1 1 


PA5111 A 


CA3072 


CA3202 


CA7611 


CA3036 


PA^ndT 


PA91'?RA 


CA3121 


CA3210 




CA3048 


P AlflTR 


PA'ini'j 

V^MOU 1 O 


CA3126 


CA3223*** 


Remote 


CA3052 


PA^nTfi 


PAinid 

V'MOU 1 f 


CA3128** 




Control 




PA'snna 

^MOUOO 




CA3137 


Sync/AG C 


CA3035 




P AinOQ 


p AinftQ 


CA3145 


Circuits 






PA'll?'* 




CA3151 


CA3120 


Sound IF 




OMO 1 HO 




CA3158 


CA3142 


CA1190 




PA117Q 




CA3170 




CA1191 




PATIRQ 




CA3172 


Luminance 


CA2111A 




PA^I QQ 




CA3194** 


Processors 


CA2136A 




CA3209 




CA3201 


CA3135 


CA3011 














CA3217 


CA3143 


CA3012 




MOS/FET's 




CA3221 


CA3144 


CA3013 


Single Gate 


Dual Gate 


Dual Gate 




CA3156 


CA3014 


3N128 


3N140 


Protected 






CA3041 


3N138 


3N141 


3N187 




Multiplex 


CA3042 


3N139 


3N159 


3N200 




Decoders 


CA3065 


3N142 


40600 


3N204 




CA758 


CA3134 


3N143 


40601 


3N205 




CA1310A 




3N152 


40602 


3N206 




CA3090A 


Tuning 


3N153 


40603 


3N211 




CA3195 


CA3140 

CA3152* 

CA3163 

CA3166 

CA3168 

CA3199 

CA3211 

Videodisc 

Circuits 
CA2111A 
CA3215 
CA3216 
CD3226A 


3N154 
40467A 
40468A 
40559A 


40604 


3N212 

3N213 

40673 

40819 

40820 

40821 

40822 

40823 

40841 



A CMOS types *BIMOS types **PAL ***625 Line 



© IC MASTER 1983 



3371 



ANALOG DIVISION 



OCTOBER 1982 



LVDT SIGNAL CONDITIONER 



NE/SE5520 



Preliminary 



DESCRIPTION 

The NE/SE5520 is a signal conditioning 
circuit for use with Linear Variable Differ- 
ential Transformers (LVDT). The chip in- 
cludes a low distortion amplitude stable 
sine wave oscillator with programmable 
frequency to drive the primary of the 
LVDT; a synchronous demodulator to con- 
vert the LVDT output amplitude and phase 
to position information; and an output 
amp to provide gain and filtering. 



FEATURES 

• Oscillator frequency: 1kHz to 20kHz 

• Low distortion 

• Capable of ratiometric operation 

• Single supply operation 5V to 20V or 
dual supply ± 2.5V to ± 10V 

• Low power consumption 

APPLICATIONS 

• LVDT signal conditioning 

• RVDT signal conditioning 



PIN CONFIGURATION 



ABSOLUTE MAXIMUM RATINGS 



PARA[\flETER 


RATING 


UNIT 


Supply voltage 


-1-25 


V 


Split supply voltage 


± 12.5 


V 


Operating temperature range 






SE5520 


-55to-H25 


"C, 


NE5520 


to + 70 


X 


Storage temperature range 


-65 to 150 


°G 


Power Dissipation (Note 1) 


840 


mW 



BLOCK DIAGRAM 



F PACKAGE 




AMP OUT [T^ 




T6]+V 


+ IN 




mcT 


-IN [T 




14] Vref 


LVUT IN 1 A 




13] FEEDBACK 


DEMOO OUT 




l|] OSC 


SYNC 1 6 




U] OSC 


gnd[T 




10] Vref/2 


N.C. Fb" 




T]N.C. 




N PACKAGE 


AMP OUT [T 






+ IN [T 




i3]CT 


-IN [T 




12] Vref 


LVDT IN |T 




1l] FEEDBACK 


demodoutIT 




io]osc 


SYNC \T 




TJosc 


GND \T 




1] Vref;2 




TOP VIEWS 




ORDER NUMBERS 


NE5520F,SE5520F (16-Pin) 


NE5520N (14-Pin) 



o 



c 

D) 
CO 



Vref 
o 

12 



Ct o 



DEMOD 5 
OUT 



-INO- 



+ IN O- 



OUTO- 



NOTE: 

Pin numbers are lor N package 



OSC 



BIASCKT 



SINE 
CONV. 




10K 





10K 
-VW- 



5K 5K 
+ 1 — VW-f- Wv — ' 




SYNC 
DEMOD 



IT 



-O FEEDBACK 



-OOSC 



-OOSC 



-o Vref/2 



-O LVDT IN 



-O SYNC 



SIgnetlcs 
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ANALOG DIVISION 



OCTOBER 1982 



LVDT SIGNAL CONDITIONER NE/SE5520 



Preliminary 



DC ELECTRICAL CHARACTERISTICS Ta=25°C, Vr= V+ = lOV unless otherwise specified. 



PARAMETER 


TEST CONDITIONS 


SE5520 


NE5520 


UNIT 


Min 


Ti/n 


Max 


Min 


T\/n 


Max 


Supply current 


Over temp. 




7.0 


10 




7.0 


10 


nriA 


Reference current 


Over temp. 




5.5 


10 




5.5 


10 


mA 


Reference voltage range 


Over temp. 


5 




v+ 


5 




v+ 


V 


Pnwpr r)i^<5inatinn 






1 on 






1 on 


oor\ 


mW 


Oscillator section 

Oscillator output 






Vr 

8.7 






Vr 

"87 




Vrms 


Sine wave distortion 






4 






4 




% 


Initial amplitude error 








±3 






±3 


% 


Tempco of amplitude 








0.05 






0.05 


%/X 


Voltage coef. of amplitude error 








2.5 






2.5 


%/V 


Initial accuracy of osc. frequency 








20 






20 


% 


Tempco of frequency error 






0.05 






0.05 




%/°c 


Voltage coef. of frequency 






2.5 






2.5 




%/V(Vr) 


Oscillator output load current 






15 






15 




mA (rms) 


Over temp. 


5 






8 






mA (rms) 


Demodulator section 

Linearity error 


Over temp. 




0.05 


0.1 




0.05 


.1 


/o 


Maximum demodulator input 


Over temp, range 


-J- 0.4 




-^-0.4 


Vr n.; 
0.5 

2 




Vr nn 
-^+0.5 


V 


Demodulator offset voltage 


Over temp, range 






65 






65 


mV 


Demodulator input current 


Over temp. 


-500 


-300 




-500 


-300 




nA 


Vr/2 accuracy 


Over temp. 


-3 


±0.5 


+ 3 


-3 


±0.5 


+ 3 


% 


Output amplifier 

Input offset voltage 


Over temp. 


-7.5 




+ 7.5 


-10 




10 


mV 


Input bias current 


Over temp, range 


-500 


-300 




-500 


-300 




nA 


Input offset current 




-100 




100 


- 100 




100 


nA 


Gain 


Rl= 10kI2 over temp. 


30 


250 






100 




V/mV 


Slew rate 






1.5 






1.5 




V//iSec 


Gain bandwidth 


Av=1 




1 






1 




MHz 


Output voltage swing 


Rl= IOK over temp. 


1.8 




V+ -1.5 


1.5 




V+ -1.5 


• V 


Output short circuit current 








50 






50 


mA 



NOTE 

Rating applies to ambient temperatures up to 70°C. Above 70°C derate linearly at 7.6 mW/°C for the plastic package and 7.3 mW/'C (or the cerdip package. 
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LVDT SIGNAL CONDITIONER 



NE/SE5520 



Preliminary 



TYPICAL PERFORMANCE CHARACTERISTICS 



Ir and I* vs TEMPERATURE 




-55 25 70 125 

Ta CC) 



Fo vs Ct 



10 



0.1 



0.01 



0.001 







v+ =v 

(tYP: F 


R = 10V 
110 \ 

= C(.,.F)/ 



























100 IK 10K 100K 1000K 
Fo(H2) 



DISTORTION OF SINE WAVE 
vs REFERENCE VOLTAGE 



20 



IS 



a 10 





Rl = i 1 


cn: osc 


TO osc 



























5 10 15 20 

V+=Vr (VOLTS) 



in AND I* VS VOLTAGE 



E 10 

























1 + 











5 10 15 20 

V + = Vr (VOLTS) 



DEMODULATOR OFFSET 

VS TEMPERATURE 
(NORMALIZED TO 25°C) 



40 



20 



lA 



•20 









V+ =\ 
TYP: + 


/r = 10V 
250 /xV/'C) 

































25 70 
Ta (°C) 



OSCILLATOR AMPLITUDE VARIATION 
WITH TEMPERATURE 















y^R = 5V 








Vr 


= iovV 








Vr 


= 20V 









-55 



25 
Ta CC) 
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LVDT SIGNAL CONDITIONER NE/SE5520 



ALL PIN NUMBERS REFER TO. N PACKAGE 



THE LVDT WITH SINEWAVE EXCITATION AND SYNCHRONOUS DEMODULATION 



CORE POSITION 



SYNCHRONOUS 
DEMODULATOR 



+ ' 




nrm 




uuuu 

2fo - ^ 





SECONDARY SECONDARY 
1 2 



SIGNAL OUTPUT 



LVDT CCORE> 

n rrrry- 

PRIMARY 

©- 



"9 DISPLACEMENT 



Figure 1 



LVDT SYSTEM TRANSFER FUNCTION 

VOUT 



NE/SE 
5520 



ACTUATOR < 







OUTPUT 


+ SIG- 










DISPLACEMENT 


— — ^-SIG- 





SEC. 




INTERNAL LVDT 



Figure 2 



Prelimmqry 



INTRODUCTION 

An LVDT is an electromechanical trans- 
ducer which makes possible the measure- 
ment of very small motion in a structure or 
mechanical device. Mechanical motion is 
translated to an electrical signal which 
contains position information much as a 
radio frequency carrier contains sound in- 
formation. The position information from 
the LVDT is contained in the phase and 
amplitude of the output AC waveform. In 
order to remove the position information 
(demodulation), a system such as is 
shown in block form in Figure 1 must be 
used. Once signal demodulation is 
achieved the position data may be read 
out on a meter or digital display in addi- 
tion to being processed by microproces- 
sor or computer. The Signetics NE5520 is 
a new Monolithic LVDT Driver-Demodu- 
lator designed to interface with most 
LVDT's presently being used in the in- 
dustry. 

Uses will range over a large number of 
potential applications including the accu- 
rate measurement of position, pressure, 
load weight, angular position and even ac- 
celeration. Historically. LVDT's have been 
used in the following applications: 

• Load cell 

• Linear motion 

• Torque cell 

• Vibration 

• Fluid pressure 

• Accelerometer 

• Inclinometer 

• Seismic load cell 
MOTION MAY-BE 

• Linear 

• Rotary 

The NE5520 provides sinusoidal drive to 
the Linear Variable Differential Trans- 
former (LVDT). the output of which is buf- 
fered, rectified and phase demodulated to 
obtain both direction and displacement in- 
formation in the form of a DC output 
signal (Figure 2). 

LVDT LOADING 

Due to the loosely coupled characteristics 
of the typical LVDT, loading effects versus 
frequency may be critical to a successful 
design. The graph (Figure 3A) shows this 
relationship in the form of a. family of 
curves relative to LVDT core displacement 
for 400H2 and 2500Hz. From the curves it 
is obvious that the linearity and output 
level versus displacement is superior for 
an LVDT operated at 2000Hz with a very 
high impedance load (0.5 meg ohm). The 



NE/SE5520 demodulator presents a very 
high input impedance to the LVDT second- 
ary for maximu-m linearity. (Fig. 3B) 

LVDT INTERFACING: SIGNAL 
CONDITIONING IS REQUIRED 

In order to obtain usable information from 
the LVDT a series of signal conditioning 
circuit operations are required. First, a 
stable source of constant frequency ex- 



citation voltage must be applied to the 
primary of the LVDT. 

Next some form of demodulator is needed 
to extract position information from the 
LVDT secondary output signal. A full wave 
rectifier will provide usable amplitude in- 
formation when adequately filtered, how- 
ever, relative phase information is lacking. 
In order to obtain both phase and ampli- 
tude information synchronous demodula- 
tion is needed. This type of demodulator 
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OUTPUT CHARACTERISTICS OF A TYPICAL LVDT FOR VARIOUS LOADS 
AND EXCITATION FREQUENCIES 
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exists in the Signetics NE5520. Once 
phase and amplitude information is ob- 
tained in the form of a polar full wave recti- 
fied signal (see Figure 3C) from the syn- 
chronous demodulator, the carrier compo- 
nent (actually 2nd harmonic of the carrier 
plus higher order spectral components) 
must be filtered out leaving only the true 
position information. This is accom- 
plished by passing the demodulated sig- 
nal through a low-pass active filter. An 
auxiliary operational amplifier is provided 
for this purpose within the NE5520, in ad- 
dition to adjustable signal gain for proper 
fulTscale output (span adjustment). In ad- 
dition, DC offsets are nulled by a simple 
offset adjustment at the auxiliary ampli- 
fier. The resulting system is a complete 
LVDT signal conditioner. Figure 4 shows a 
block diagram of the NE5520. The device 



will operate in a single supply range from 
5 to 25 volts DC or with split supplies of 
± 5 to ±12 volts DC. A device current, Ice. 
of 10 milliamperes at an operating voltage 
of 10 volts is typical. 

DESCRIPTION OF THE NE5520 
(Figure 4) 

The NE5520 oscillator consists of a tri- 
angle wave gen-erator, a current source- 
sink circuit which switches when the 
capacitor voltage reaches discrete levels 
at 1/4 and 3/4 Vp^p. The total swing being 
Vref/2 volts p-p. The triangle wave is fed 
into a non-linear load which generates a 
sinusoidal waveform with low distortion. 
The sine wave output is then buffered by 
two op amps, the output of which appear 
on pins 9 and 10 in phase opposition. This 



then is the excitation signal for the LVDT 
primary. 

The second major functional portion of 
the NE5520 is the synchronous demodu- 
lator and this section performs full wave 
rectification in phase synchronism (pin 6) 
with the above oscillator output. In order 
to extract true position information, the 
phase relationship of the LVDT secondary 
must be obtained. This means that as the 
LVDT core passes through null an abrupt 
180° phase change occurs. Once full wave 
rectification is accomplished, the result- 
ing signal carrier frequency must be re- 
moved by filtering. Demodulator output 
appears on pin 5. This is accomplished by 
an active filter incorporating the auxiliary 
op amp (pins 1. 2, 3). The original position 
information then appears ripple free on 
pin 1 of the auxiliary amplifier. 
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Figure 4 



Other functions include buffer amplifier 
feedback in the oscillator circuit. The loop 
is closed with negative feedback around 
both amplifiers (pin 10 to 11) operating at 
unity gain. 

The oscillator timing capacitor controls 
the frequency as shown in the graph, Fig- 
ure 5. The frequency is related by the 
equation fosc= ''"'O'C^.f Absolute output 
frequency will vary slightly with supply 
voltage. 



BIASING THE REFERENCE 
Vref (PIN 12) 

The manner in which the Vr pin is biased 
will effect the output voltage function of 
the NE5520 and consideration must be 
given to this in order to arrive at an opti- 
mum system design. There are two basic 
modes of operation involved as listed 
below: 
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1) Ratiometric 

2) Fixed Reference 

With the ratiometric mode, pin 12 (Vref) is 



connected to pin 14 (+V). Since Vr .con- 
trols the DC common mode voltage of the 
demodulator and the oscillator rms out- 
put, these magnitudes will now change 
with supply voltage. The DC output from 
pin 1, using a single ground referenced 
supply, will be ratiometric with the supply 
voltage and centered within the common 
mode range of the output amplifier when 
the LVDT transducer is at null. Single or 
dual supply operation will be ratiometric 
when + V is connected to Vr. 

The alternate method of biasing is the 
fixed reference mode with pin 12 (Vr) con- 
nected to a fixed reference voltage such 
as + 10 volts and pin 14 (-f V) allowed to 
vary with an incoming poorly regulated 
supply. This might occur in automotive 
applications where battery voltage may 
vary from 10 to 14 volts. However, with a 
fixed reference driving Vr, DC voltage at 
the output will not vary with supply but 
will vary within the common mode limits 
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of the amplifier as the LVDT core traverses 
its path. Output voltage of pin 1 at LVDT 
null will be Vr/2. Thus, for the case men- 
tioned with Vr= 10 volts, the null voltage 
will be +5 volts. The maximum linear 
swing would be 1.5-8.5 volts around this 
value. The fixed reference mode may be 
used with single or dual supply operation. 

DUAL SUPPLY OPERATION 

When connected to a typical LVDT trans- 
ducer as shown in Figure 6, the NE5520 
will exhibit an extremely linear transfer 
function. Very important to precision posi- 
tion measurement is the inherent repeat- 
ability of the system. The graphs in Figure 
7A, B illustrate the highly linear transfer 
function and its repeatable accuracy with 
different supply voltages, in this case ±6 
and ± 10 volts. The transducer motion was 
over a range of ± 150 milli-inches each 
side of the LVDT null. Typical DC output 
signal is shown with an output amplifier 
gain of X10 in both cases. Note that line- 
arity remains constant, however, full scale 
output varies with supply voltage. This is 
due to the increased excitor drive to the 
LVDT with increased supply voltage. LVDT 
output is a linear function of excitor ampli- 
tude on the primary winding. The addition 
of a single gain control may easily be 
added between pins 1 and 3 to reduce gain 
in order to retain constant output for dif- 
ferent supply voltages (see Figure 8) or Vr 
may be connected to a fixed voltage. (See 
'Biasing.') 
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TYPICAL GAIN ADJUST CIRCUIT 
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Figure 8 



It is Strongly recornmended that dual out- 
put tracking regulated supplies be used in 
this type of application in order to mini- 
mize system DC offset and impaired mea- 
surement accuracy due to power supply 
unbalance. An optional circuit capable of 
automatically tracking and nulling power 
supply offset is shown in Figure 9. The 
bipolar output signal is referenced to 
ground. 
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NULLING PROCEDURE 
(Ref Fig. 9) 

1. Null transducer position by observing 
pin 4 waveform. Set supply voltage for 
± 6.00 volts. 

2. Set offset adjust pot (feeds pin 3 of 
NE5520) for 0.00 volts and DC at pin 1 
of NE5520. 

3. Adjust offset null pot (NE5512) for zero 
output on Terminal A. 

4. Check for equal voltage ± deflection 
\Nhen transducer is displaced equal 
distances from physical null position. 

5. Adjust tracking control for minimum 
DC output change v\/hen either supply 
is varied over operating range at 'A'. 

SINGLE SUPPLY OPERATION 

Single ended supply operation requires a 
different circuit approach to obtain mea- 
surement system interface. Figure 10 
shows a typical circuit using a single 
10-volt supply. Note that the output (pin 1) 
of the NE5520 is now floating above 
ground at approximately Vr/2. Simple 
measuring circuits may be realized (Fig- 
ures 11 A, B, C) by placing a DC microam- 
meter between pin 1 and a resistive divider 
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creating a bridge readout which is ratio- 
metric with supply voltage variations. In 
case more precision is necessary, a buffer 
amplifier may be added between the volt- 
age divider or \/f^l2 and the readout circuit 
m order to minimize offset due to measur- 
ing circuit loading. DC offset due to inter- 
nal tracking error in the NE5520 may be 
reduced by using the nulling circuit shown 
in Figure 12. Offset sensitivity and its ef- 
fect on system accuracy will be inversely 
proportional to full scale signal output of 
the NE5520 which is a function of the DC 
gam of the auxiliary amplifier and LVDT 
output. A typical full scale output with 
10-volt supply operation is Vr/2 ± 3.5 volts 
with gain equal to 10. 



OUTPUT INTERFACING EXAMPLES 
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MATCHING THE NE/SE5520 TO 
LOW IMPEDANCE LVDT's 

The NE5520 exciter output is capable of 
driving LVDT primary windings with a min- 
imum impedance of IK ohm. When a sig- 
nificantly lower impedance primary is 
driven by the device some form of step- 
down impedance matching or a power buf- 
fer is recommended. Figure 13 shows a 
step-down matching transformer ap- 
proach. A transformer with primary imped- 
ance of approximately 1 K ohm (audio type) 
with the proper secondary impedance to 
match the LVDT primary is used to couple 



oscillator excitation. Depending on the 
output efficiency of the LVDT, output sig- 
nal losses may occur with a correspond- 
ing loss in measuring sensitivity. The aux- 
iliary amplifier gain may be increased to 
offset this loss. 

A second approach makes use of a power 
buffer amplifier constructed from discrete 
transistors (2N2222, 2N3644). This circuit 
(Figure 14) results in less signal loss and 
is inexpensive. A DC decoupling capacitor 
must be used to prevent DC offset cur- 
rents from flowing in the LVDT primary 
winding. A 3dB signal reduction is noted 
when driving a 15-ohm load to 6 volts peak 
to peak (10-volt operation); and 12 volts 
peak to peak for 20-volt supply. 



NE5520 TEMPERATURE 
COMPENSATION 

internal offset voltages originating in the 
NE5520 synchronous demodulator require 
external compensation to obtain best 
measurement accuracy when operating 
over the full temperature range. The cir- 
cuits shown (Figures 15A, B) give a simple 
approach using a thermistor inserted in 
series with the offset null resistors to 
reduce voltage drift to a reasonable level. 
These tolerances are based on ± 3.5 volts 
full scale output for LVDT displacements 
each side of physical null. A thermistor 
having a positive coefficient of +0.7%/°C 
is used. Obviously, if the total divider 
resistance is changed a different ther- 
mistor resistance will be required. 



DRIVING LOW Z LVDT'S WITH THE NE/SE5520 
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DEMODULATOR DISTORTION 
(OVERDRIVE) 

When the demodulator input exceeds 2 
volts'peak to peak clipping distortion will 
increase and must be avoided by control- 
ling oscillator drive to the primary of the 
LVDT. Figure 16 shows an example of a 
circuit for attenuating primary excitation 
using a IK ohm potentiometer. 



The procedure for adjusting the level is 
simply to: 

1. Set LVDT core position for maximum 
output from the secondary. 

2. Monitor the waveform on (pin 5 demod- 
ulator output) and adjust ' oscillator 
level for the amplitude just below clip- 
ping. Normally this should result in a 
maximum of 2 volts peak to peak at pin 
4 of the NE5520 (25°C). 
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LVDT SECONDARY PHASE 
ANGLE COMPENSATION BY 
EXCITATION FREQUENCY 

The LVDT has a frequency dependent 
phase shift associated with the particular 
characteristics of the device and its exci- 
tation frequency. This phase shift is in ad- 
dition to the 180° shift which occurs when 
passing through null position. 

By adjusting the frequency of the sine 
wave excitation a condition results which 
causes secondary voltage to be in phase 
with prinnary excitation. The adjustment of 
relative primary and secondary phase 
angles has several effects. First, if the 
primary excitation is referenced to the 
synchronous demodulator, as in the 
NE5520, optimum rectification occurs at 
zero phasie differential between secondary 
AC phase and demodulator switching rela- 
tive to the waveform zero crossings. Sec- 
ond, "Exciting an LVDT at its zero phase 
angle frequency results in minimum sensi- 
tivity to frequency and temperature varia- 
tions" (Schaevitz Handbook of fvleasure- 
ment and Control, 1976). 

DEMODULATOR SYNC PHASE 

A second method of phase compensation 
of the NE5520 versus the LVDT is to use a 
variable phase shift network between the 
oscillator output and the sync input to the 
NE5520. This is shown in Figure 17. The 
oscillator frequency remains fixed and the 
pot is tuned for optimum demodulator 
phasing. 

It is emphasized that an external phasing 
adjustment as outlined above is not al- 
ways necessary. Some LVDT's operating 
in the 1-5kHz range will be near zero 
phase and will need no phase compensa- 
tion. Experimental evaluation of the proto- 
type design combined with system speci- 
fications will be the best means of making 
this decision. 

Waveform photo in Figure 18A-B, shows 
the demodulator output signal when phas- 
ing of the synchronous demodulator is 
correct (A) and improperly adjusted (B). 

Proper phasing of the sync signal to the 
demodulator results in optimum sensitiv- 
ity and linearity. 
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DESCRIPTION 

The Am6012 12-Bit multiplying Digital-to- 
Analog converter provides high speed and 
0.025% differential nonlinearity over its 
full commercial temperature range. 

The D/A converter uses a 3-bit segment 
generator for the MSBs in conjunction 
with a 9-bit R-2R diffused resistor ladder 
to provide 12-bit resolution without costly 
trimming processes. This technique guar- 
antees a very uniform step size (up to ± V2 
LSB from the ideal), monotonicity to 12 
bits and integral nonlinearity to 0.05% at 
its differential current outputs. 

The dual complementary outputs of the 
Am6012 increase its versatility, and effec- 
tively double the peak-to-peak output 
swing. Digital inputs, in addition, can be 
configured to accept all popular logic 
families. 

While the device requires a reference in- 
put of 1mA for a 4mA full scale current, 
operation is nearly independent of power 
supply voltage shifts. The power supply 
rejection ratio is ± 0.001 %FS/% AV. The 
devices will work from -1- 5, - 12V to ± 18V 
rails, with as low as 230mW power con- 
sumption typical. 



FEATURES 

• 12-bit resolution 

• Accurate to within ± 0.025% 

• Monotonic over temperature 

• Fast settling time, 250ns typical 

• Trimless design for low cost 

• Differential current outputs 

• High-speed multiplying capability 

• Full scale current, 4mA (with 1mA 
reference) 

• High output compliance voltage, 
-5 to -I-IOV 

• Low power consumption, 230mW 

APPLICATIONS 

• CRT displays, computer graphics 

• Robotics, and machine tools 

• Automatic test equipment 

• Programmable power supplies ' 

• CAD/CAM systems 

• Data acquisition and control systems 

• Analog-to-Digital converter systems 

ABSOLUTE MAXIMUM RATINGS 
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TOP VIEW 

ORDER NUMBER 
AM6012F 



Operating Temperature 
Am6012F 

Storage Temperature 

Lead Temperature (Soldering, 60 sec) 


O'C to -f70°C 
-65°C to -f- 150°C 
300 °C 


Power Supply Voltage 


± 18V 


Logic Inputs 


-5V to -f 18V 


Voltage Across Current Outputs 


-8V to -(-12V 


Reference Inputs V14, V^g 


V- to V + 


Reference Input Differential Voltage (V14 to V15) 


±18V 


Reference Input Current (1,4) 


1.25mA 
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ELECTRICAL CHARACTERISTICS: V+ = + 15V, V- = - 15V, Iref= 1.0mA, 0°C < Ta < 70°C 



Parameter 


Description 


Test Conditions 


Am6012F 


Units 


Min. 


Tvd. 


Mqx. 




Resolution 




12 






Bits 




Monotonicity 




12 






Bits 


D.N.L 


Differential 
Nonlinearity 


Deviation from ideal step size 






±.025 


%FS 


12 


— 


— 


Bits 


N.L 


Nonlinearity 


Deviation from ideal straight line 


— 


— 


±.05 


%FS 


'fs 


Full Scale Current 


Vref= 10.000V 
R,4- R^5= lO.OOOkn 
Ta = 25°C 


3.935 


3.999 


4.063 


mA 


TCIps 


Full Scale Tempco 






± 10 


±40 


ppm/°C 




± .001 


±.004 


- %FS/°C 


Voc 


Output Voltage 
Compliance 


D.N.L. Specification guaranteed 
over compliance range 
Pqut > "lO megohms typ. 


-5 


— 


+ 10 


Volts 


'fss 


Symnnetry 


'fs~'fs 




±0.4 


±2.0 


/iA 


"zs 


Zero Scale Current 








0.10 


nA 


ts 


Settling Time 


To ±1/2 LSB, all bits ON or OFF, Ta=25°C 


— 


250 


500 


nsec 


tpLH 
tpHL 


Propagation 
Delay — all bits 


50% to 50% 




25 


50 


nsec 


Cqut 


Output Capacitance 







20 




PF 


VlL 
V|H 


Logic 
Input 
Levels 


Logic "0" 










0.8 


Volts 


Logic "1" 




2.0 








'IN 


Logic Input Current 


V,K, - - 5 to + 18V 

VIM— ^ l\J ~ iVpiV 






40 


uA 


V,c 

* IS 


Logic Input Swing 


V - = -15V 


_ 5 




+ 18 


Volts 


'ref 


Reference Current 
Range 




0.2 


1.0 


1.1 


mA 


Il5 


Reference Bias Current 







-0.5 


-2.0 


mA 


dl/dt 


Reference Input 
Slew Rate 


Rl4(eq)=800n 

CC = OpF 


A n 


ft n 




mA/^tS 


PSSIps^ 


Power Supply 
Sensitivity 


V + = + 13.5V to + 16.5V, V - = - 15V 




± 0.0005 


±.001 


%FS/% 


PSSIps_ 


V - = - 13.5V to - 16.5V, V + = + 15V 




± .00025 


±.001 


V + 


Power Supply 
Range 


VouT = OV 


4,5 




18 


Volts 


V- 


-18 




-10.8 


1 + 


Power Supply 
Current 


V+ = +5V, V- = -15V 




5.7 


8.5 


mA 


1- 




-13.7 


-18.0 


1 + 


V+ = +15V, V- = -15V 




5.7 


8.5 


1- 




-13.7 


-18.0 


Pd 


Power 
Dissipation 


V+ = +5V, V- = - 15V 




234 


312 


mW 


V+ = +15V, V- = -15V 




291 


397 
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CIRCUIT DESCRIPTION 

The Am6012 is a 12-bit DAC which uses 
diffused resistors and requires no trim- 
ming to guarantee monotonicity over the 
temperature range. A segmented DAC 
design guarantees a more uniform step 
size over the temperature range than is 
normally available v\/ith trimmed 12-bit 
converters. The converter features differ- 
ential high compliance current outputs, 
mde supply range, and a multiplying ref- 
erence input. 

In many converter applications, uniform 
step size is more important than conform- 
ance to an ideal straight line, tvlany 12-bit 
converters are used for high resolution 
rather than high linearity, since few trans- 
ducers are more linear than ±0.1%. All 
classic binarily weighted converters re- 
quire ±1/2 LSB (±.012%) linearity in 
order to guarantee monotonicity, which re- 
quires very tight resistor matching and 
tracking. The Am6012 uses conventional 
bipolar processing to achieve high differ- 
ential linearity and monotonicity without 
requiring correspondingly high linearity, 
or conformance to an ideal straight line. 

One design approach which provides 
monotonicity without requiring high lin- 
earity is the MOS switch-resistor string. 
This circuit is actually a full complement 
to a current switched R-2R DAC since it is 
slower, has a voltage output, and if imple- 
mented at the 12-bit level would use 4096 
low tolerance resistors rather than a mini- 
mum number of high tolerance resistors 
as in the R-2R network. Its lack of speed 
and density for 12 bits are its drawbacks. 

With the segmented DAC approach, the 
4096 required output levels are composed 
of 8 groups of 512 steps each. Each step 
group is generated by a 9-bit DAC, and 
each of the segment slopes is determined 
by one of 8 equal current sources. The 
resistors which determine monotonicity 
are in the 9-bit DAC. The major carry of the 
9-bit DAC is repeated in each of the 8 seg- 
ments, and requires eight times lower ini- 
tial resistor accuracy and tracking to main- 
tain a given differential nonlinearity over 
temperature. 

The operation of the segmented DAC may 
be visualized by assuming an input code 
of all zeroes. The first segment current Iq 
is divided into 512 levels by the 9-bit 
multiplying DAC and fed to the output, 
Iqut- As the input code increases, a new 
segment current is selected for each 512 
counts. The previous segment is fed to 
output Iqut where the new step group is 
added to it, thus ensuring monotonicity in- 



dependent of segment resis tor v alues. All 
higher order segments feed Iqut- 

With the segmented DAC approach, the 
precision of the 8 main resistors deter- 
mines linearity only. The influence of each 
of these resistors on linearity is four times 
lower than that of the MSB resistor in an 
R-2R DAC. Hence, assuming the same 
resistor tolerances for both, the linearity 
of the segmented approach would actually 
be higher than that of an R-2R design. 

The step generator or 9-bit DAC is com- 
posed of a master and a slave ladder. The 
slave ladder generates the four least signi- 
ficant bits from the remainder of the 
master ladder by active current splitting 
utilizing scaled emitters. This saves ladder 
resistors and greatly reduces the range of 
emitter scaling required in the 9-bit DAC. 
All current switches in the step generator 
are high speed fully differential switches 
which are capable of switching low cur- 
rents at high speed. This allows the use of 
a binary scaled network all the way to the 
least significant bit which saves power 
and simplifies the circuitry. 

Diffused resistors have advantages over 
thin film resistors beyond simple econ- 
omy and bipolar process compatibility. 
The resistors are fabricated in single 
crystal rather than amorphous material 
which gives them better long term stabili- 
ty and tracking and much higher moisture 
resistance. They are diffused at 1000°C 
and so are resistant to changes in value 
due to thermal and chemical causes. Also, 
no burn-in is required for stability. The 
contact resistance between aluminum and 
silicon is more predictable than between 
aluminum and an amorphous thin film, 
and no sandwich metals are required to 
enhance or protect the contact or limit 
alloying. The initial match between two 
diffused resistors is similar to that of thin 
film since both are defined by photomasks 
and chemical etching. Since the resistors 
are not trimmed or altered after fabrica- 
tion, their tracking and long term char- 
acteristics are not degraded. 

DIFFERENTIAL vs INTEGRAL 
NONLINEARITY 

Integral nonlinearity, for the purposes of 
the discussion, refers to the "straight- 
ness" of the line drawn through the indi- 
vidual response points of a data converter. 
Differential nonlinearity, on the other 
hand, refers to the deviation of the spac- 
ing of the adjacent points from a 1 LSB 
ideal spacing. Both may be expressed as 
either a percentage of full scale output or 



as fractional LSBs or both. The graphs in 
Figure 1 define the manner in which these 
parameters are specified. The left graph 
shows a portion of the transfer curve of a 
DAC with 1/2 LSB INL and the (implied) 
DNL spec of 1 LSB. Below this is a graphic 
representation of the way this would ap- 
pear on a CRT screen where the Am6012 is 
used as a display driver. On the right is a 
portion of the transfer curve of a DAC 
specified for 2LSB INL with 1/2 LSB DNL 
specified and the graphic display below it. 

One of the characteristics of an R-2R DAC 
in standard form is that any transition 
which causes a zero LSB change (i.e. the 
same output for two different codes) will 
exhibit the same output each time that 
transition occurs. The same holds true for 
transitions causing a 2LSB change. These 
two problem transitions are allowable for 
the standard definition of monotonicity 
and also allow the device to be specified 
very tightly for INL. The major problem 
arising from this error type is in A/D con- 
verter implementations. Inputs producing 
the same output are now represented by 
ambiguous output codes for an identical 
input. Also, 2LSB gaps can cause large er- 
rors at those input levels (assuming 1/2 
LSB quantizing levels). It can be seen from 
the two figures that the DNL specified D/A 
converter will yield much finer grained 
data than the INL specified part, thus im- 
proving the ability of the A/D to resolve 
changes in the analog input. 

ANALOG OUTPUT CURRENTS 

Both true and complemented output sink 
currents are provided where lo+b='FR- 
Current appears at the "true" output when 
a "1" is applied to each logic input. As the 
binary count increases, the sink current at 
pin 18 increases proportionally, in the 
fashion of a "positive logic" D/A con- 
verter. When a "0" is applied to any input 
bit, that current is turned off at pin 18 and 
turned on at pin 19. A decreasing logic 
count increases as in a negative or in- 
verted logic D/A converter. Both outputs 
may be used simultaneously. If one of the 
outputs is not required it must still be con- 
nected to ground or to a point capable of 
sourcing Ipp; do not leave an unused out- 
put pin open. 

Both outputs have an extremely wide volt- 
age compliance enabling fast direct 
current-to-voltage conversion through a 
resistor tied to ground or other voltage 
source. Positive compliance is 25V above 
V- and is independent of the positive 
supply. Negative compliance is -i- 10V 
above V- . 
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DIFFERENTIAL LINEARITY COMPARISON 



(0 

o 

<D 
C 
D) 

CO 



D/A CONVERTER WITH 
±1/2 LSB INL, ±1 LSB DNL 




~i — I — I — \ — r— 1 — I — I — I — I — I — r 

+ 1/2 LSB 
LIMIT 

Z IDEAL OUTPUTS 
■ ACTUAL OUTPUTS, 
2 LSB CHANGE ON^ 
X011 - X100 

transition 

'segment 

OF 12BIT 
DAC TRANSFER- 
CURVE FOR: _ 
INL= ±1/2 LSB 
DNL= ±1 LSB 

-NO CHANGE ON 
XX01 - XX10 TRANSITION 
1/2 LSB LIMIT 

J I I I I I I I I I 1 



0000 0010 0100 0110 1000 1010 1100 1110 
0001 0011 0101 0111 1001 1011 1101 1111 
DIGITAL INPUT 



VIDEO DEFLECTION BY DACs 



±3> 



ENLARGED "POSITIONAL" OUTPUTS 



D/A CONVERTER WITH 
±2 LSB INL, ±1/2 LSB DNL 




-2 LSB 
LIMIT 



'SEGMENT OF 12-BIT DAC- 
TRANSFER CURVE FOR 
INL= ±2 LSB 
DNL= ±1/2 LSB 

J I I I I I I I L_l 



0010 0100 0110 1000 1010 1100 1110 0000 
0011 0101 0111 1001 1011 1101 1111 0001 

DIGITAL INPUTS 



VIDEO DEFLECTION BY DACs 



ENLARGED "POSITIONAL" OUTPUTS 



Figure 1 



The dual outputs enable double the usual 
peak-to-peak load swing when driving 
loads in quasi-differential fashion. This 
feature i*s especially useful in cable driv- 
ing, CRT deflection and in other balanced 
applications such as driving center-tapped 
coils and transformers. 

POWER SUPPLIES 

The Am6012 operates over a wide range of 
power supply voltages from a total supply 
of 20V to 36V. When operating with V- 
supplies of - 10V or less, Ir^f < 1mA is 
recommended. Low reference current 
operation decreases power consumption 
and increases negative compliance, refer- 
ence amplifier negative common mode 



range, negative logic input range, and 
negative logic threshold range; consult 
the various figures for guidance. For ex- 
ample, operation at -9V with lREp=1mA 
is not recommended because negative 
output compliance would be reduced to 
near zero. Operation from lower supplies 
is possible, however at least 8V total must 
be applied to insure turn-on of the internal 
bias network. 

Symmetrical supplies are not required, as 
the Am6012 is quite insensitive to varia- 
tions in supply voltage. Battery operation 
is feasible as no ground connection is re- 
quired; however, an artificial ground may 
be used to insure logic swings, etc. remain 
between acceptable limits. 



TEMPERATURE PERFORMANCE 

The nonlinearity and monotonicity 
specifications of the Am6012 are guaran- 
teed to apply over the entire rated 
operating temperature range. Full scale 
output current drift is tight, typically 
±10ppm/''C, with zero scale output cur- 
rent and drift essentially negligible com- 
pared to 1/2 LSB. 

The temperature coefficient of the refer- 
ence resistor R14 should match and track 
that of the output resistor for minimum 
overall full scale drift. 

SETTLING TIME 

The Am6012 Is capable of extremely fast 
settling times, typically 250ns at 
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Irep= 1.0mA. Judiciogs circuit design and 
careful board layout must be employed to 
obtain full performance potential during 
testing and application. The logic switch 
design enables propagation delays of only 
25ns for each of the 12 bits. Settling time 
to within 1/2 LSB of the LSB is therefore 
25ns, with each progressively larger bit 
taking successively longer. The MSB set- 
tles in 250ns, thus determining the overall 
settling time of 250ns. Settling to 10-bit 
accuracy requires about 90 to 130ns. The 
output capacitance of the Am6012 in- 
cluding the package is approximately 
20pF; therefore, the output RC time con- 
stant dominates settling time 'if Rl > 
500n. 

Settling time and propagation delay are 
relatively insensitive to logic input ampli- 
tude and rise and fall times, due to the 
high gain of the logic switches. Settling 
time also remains essentially constant for 
Irep values down to 0.5mA, with gradual 
increases for lower Ir^p values lies in the 
ability to attain a given output level with 
lower load resistors, thus reducing the 
output RC time constant. 

fvleasurement of settling time requires the 
ability to accurately resolve ± 2/*A, there- 
fore a 2.5kfi load is needed to provide ade- 
quate drive for most oscilloscopes. At Irep 
values of less than 0.5mA, excessive RC 
damping of the output is difficult to pre- 
vent while maintaining adequate sensi- 
tivity. However, the major carry from 
011111111111 to 100000000000 provides 
an accurate indicator of settling time. This 
code change does not require the normal 
6.2 time constants to settle to within 
± 0.1 % of the final value, and thus settling 
times may be observed at lower values of 
'ref- 

Am6012 switching transients or "glitches" 
are very low and may be further reduced 
by small capacitive loads at the output at a 
minor sacrifice in settling time. 

Fastest operation can be obtained by us- 
ing short leads, minimizing output capaci- 
tance and load resistor values, and by ade- 
quate bypassing at the supply, reference, 
and Vlc terminals. Supplies do not require 
large electrolytic bypass capacitors as the 
supply current drain is independent of in- 
put logic states; 0.1/tF capacitors at the 
supply pins provide full transient protec- 
tion. 

APPLICATIONS INFORMATION 

REFERENCE AMPLIFIER SETUP 

The Am6012 is a multiplying D/A converter 
in which the output current is the product 
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of a digital number and the input reference 
current. The reference current may be 
fixed or may vary from nearly zero to 
+ 1.0mA. The full range output current is a 
linear function of the reference current 
and is given by: 
4095 

where Irep= I14 

In positive reference applications, an ex- 
ternal positive reference voltage forces 
current through R14 into the Vrep(+) ter- 
minal (pin 14) of the reference amplifier. 
Alternatively, a negative reference may be 
applied to VREp(_)at pin 15. Reference cur- 
rent flows from ground through R14 into 
Vref(+) 3S in the positive reference case. 
This negative reference connection has 
the advantage of a very high impedance 
presented at pin 15. The voltage at pin 14 
is equal to and tracks the voltage at pin 15 
due to the high gain of the internal refer- 
ence amplifier. R15 (nominally equal to 
R14) is used to cancel bias current errors. 
(Figure 2a) 

Bipolar references may be accommodated 
by offsetting Vr^p or pin 15. The negative 
common-mode range of the reference 
amplifier is given by: Vcm-=V- plus 
(iREpxSkn) plus 1.8V. The positive 
common-mode range is V-(- less 1.23V. 

When a DC reference is used, a reference 
bypass capacitor is recommended. A 5.0V 
TTL logic supply is not recommended as a 
reference. If a regulated power supply is 
used as a reference, R14 should be split 
into two resistors with the junction by- 
passed to ground with a O.I/tF capacitor. 

For most applications the tight relation- 
ship between Ip^p and Ips will eliminate 
the need for trimming Ir^p. If required, full 
scale trimming may be accomplished by 
adjusting the value of R14, or by using a 
potentiometer for R14. An improved 
method of full scale trimming which 
eliminates potentiometer T.C. effects in 
the Recommended Full Scale Adjustment 
circuit. 

MULTIPLYING OPERATION 

The Am6012 provides excellent multiply- 
ing performance with an extremely linear 
relationship between Ips and Ir^p over a 
range of 1mA to 1/tA. Monotonic operation 
is maintained over a typical range of Ir^p 
from 100/iA to 1.0mA. 



REFERENCE AMPLIFIER 
COMPENSATION FOR 
MULTIPLYING APPLICATIONS 

AC reference applications will require the 
reference amplifier to be compensated us- 
ing a capacitor from pin 16 to V-. The 
value of this capacitor depends on the im- 
pedance presented to pin 14. For R14 
values of 1.0, 2.5 and 5.0kn; minimum 
values of Cc are 5, 10, and 25pF. Larger 
values of R14 require proportionately in- 
creased values of Cq for proper phase 
margin. (See Figure 2b)- 

For fastest response to a pulse, low 
values of R14 enabling small Cc values 
should be used. If pin 14 is driven by a 
high impedance such as a transistor cur- 
rent source, none of the above values will 
suffice and the amplifier must be heavily 
compensated which will decrease overall 
bandwidth and slew rate. For R14=1kn 
and Cc = 5pF, the reference amplifier 
slews at 4mA/ms enabling a transition 
from Iref = to Iref= 1mA in 250ns. 

Operation with pulse inputs to the refer- 
ence amplifier may be accommodated by 
an alternate compensation scheme. This 
technique provides lowest full scale tran- 
sition times. An internal clamp allows 
quick recovery of the reference amplifier 
from a cutoff (Irep = 0) condition. Full 
scale transition (0 to 1mA) occurs in 
62.5ns when the equivalent impedance at 
pin 14 is SOOfi and Cc = 0. This yields a 
reference slew rate of 8mA/^s which is 
relatively independent of Rim and Vi^ 
values. 



LOGIC INPUTS 

The Am6012 design incorporates a unique 
logic input circuit which enables direct in- 
terface to all popular logic families and 
provides maximum noise immunity. This 
feature is made possible by the large input 
swing capability, 40/tA logic input current, 
and completely adjustable logic threshold 
voltage. For V - = - 15V, the logic inputs 
may swing between -5 and -i-IOV. This 
enables direct interface with + 15V CMOS 
logic, even when the Am6012 is powered 
from a +5V supply. Minimum input logic 
swing, and minimum logic threshold volt- 
age are given by: V - plus (Irep x 3kfi) plus 
1.8V. The logic threshold may be adjusted 
over a wide range by placing an appropri- 
ate voltage at the logic threshold control 
pin (pin 13, Vlc). For TTL interface, simply 
ground pin 13. When interfacing ECL, an 
Irep < 1mA is recommended. 
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REFERENCE AMPLIFIER BIASING 




Io + Io = Ifs 

FOR ALL INPUT CODES 



0.1== 22,xF TANTULUM 
■±r (NOTES) 



Reference Configuration 



REF 



Positive Reference 



OV 



N/C 



.01uF 



Vr + /Ri4 



Negative Reference 



OV 



N/C 



.OVF 



-Vn_/Ri 



Lo Impedance Bipolar 
Reference 



OV 



(Note 1) 



(Vr^/Ri4)+(V,n/Rin) 
(Note 2) 



Hi Impedance Bipolar 
Reference 



N/C 



(Note 1) 



{Vr^-V|n)/Ri4 

(Note 3) 



Pulsed Reference (Note 4) 



V. 



OV 



V, 



No Cap 



(Vr^/Ri4)+(V|n/R,n) 



Notes: 

1. The compensation capacitor is a function of ttie impedance seen at the +Vp|£p input and must be at least 5pFxRi4(gq) in k!i. For R14 < 800H no capacitor is 
necessary. 

2. For negative values of V||g, Vp^/Ri4 must be greater than - V||sj fVlax/R||sj so that the amplifier is not turned off. 

3. For positive values of V|fj, Vp^ must be greater than V||vj fvlax so the amplifier is not turned off. 

4. For pulsed operation, Vp ^ provides a DC offset and may be set to zero in some cases. The impedance at pin 14 should be 800!i or less. 

5. For optimum settling time, decouple V- with 20!i and bypass with 22nF tantulum capacitor. 

6. Reference current and reference resistor — there is a 1 to 4 scale factor between the reference current (lp)£p)and the full scale output current (ips)- " ^REF = tlOV and 
IpS = 4mA. the value of the Ri4 is: 



4x 10 Volt 



^14=^^15 



Figure 2a 



IVIINIMUM SIZE 
COMPENSATION CAPACITOR 
(lps = 4mA, lp£p = 1.0mA) 



Rl4(EQ)(kfl) 


Cc(pF) 


10 


50 


5 


25 


2 


10 


1 


5 


.5 






Note: A O.OI/iF capacitor is recommended for fixed reference operation. 

Figure 2b 



REFERENCE AMPLIFIER 
FREQUENCY RESPONSE 



3 



-6 



-8 















Rl4(EQ) = 2kn 
















Cc = 10pF 
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APPLICATION CIRCUITS 



Am6012 LOGIC INPUTS 



2.000mA 





VoUT 



Rl4 = 



Vref 



MSB 



LSB 



R Vref 



Code Format 


Connections 


Output Scale 


MSB 
81 


B2 


B3 


B4 


B5 


B6 


87 


B8 


89 


810 


811 


LSB 
B12 


'o 

(mA) 


'o 

(mA) 


VoUT 




Straight binary; one 


a-c 


Positive full scale 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


3.999 


,000 


9.9976 




polarity with true input 


b-g 


Positive full scale — LSB 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 





3.998 


.001 


9.9951 


Unipolar 


code, true zero output. 


R1 = R2 = 2.5K 


Zero scale 






































.000 


3.999 


.0000 


Complementary binary; 


a-g 


Positive full scale 






































.000 


3.999 


9.9976 




one polarity with 


b-c 


Positive full scale — LSB 



































1 


,001 


3.998 


9.9951 




complementary input 


R1 = R2 = 2.5K 


Zero scale 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


3.999 


.000 


.0000 




code, true zero output. 






































Straight offset binary; 


a-c 


Positive full scale 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


3,999 


.000 


9.9976 




offset half scale, 


b-d 


Positive full scale — LSB 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 





3,998 


.001 


9.9927 




symmetrical about zero. 


H 


( + ) Zero scale 


1 



































2,000 


1.999 


.0024 




no true zero output. 


R1 = R3 = 2.5K 


( - ) Zero scale 





1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1,999 


2.000 


- .0024 






R2= 1.25K 


Negative full scale — LSB 



































1 


,001 


3.998 


-9.9927 


Symmetrical 






Negative full scale 






































,000 


3.999 


- 9.9976 


Offset 


1's complement; offset 
half scale, symmetrical 


a-c 
b-d 


Positive full scale 
Positive full scale — LSB 






1 
1 


1 
1 


1 
1 


1 
1 


1 

1 


1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


1 




3,999 
3,998 


.000 
.001 


9.9976 
9.9927 




about zero, no true zero 


f-g 


(+) Zero scale 






































2,000 


1.999 


.0024 




output, MSB comple- 


R1 = R3 = 2.5K 


( - ) Zero scale 




1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


, 1 


1,999 


2.000 


- .0024 




mented (need inverter 


R2= 1.25K 


Negative full scale — LSB 


































1 


,001 


3.998 


- 9.9927 




at B1). 




Negative full scale 





































,000 


3.999 


- 9.9976 




Offset binary; offset half 


e-a-c 


Positive full scale 




1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


3,999 


.000 


9.9951 




scale, true zero output. 


b-g 


Positive full scale — LSB 




1 


1 


1 


1 


1 


1 


1 


1 


1 


1 





3,998 


.001 


9.9902 






R1 = R2 = 5K 


+ LSB 


































1 


2,001 


1.998 


.0049 








Zero Scale 





































2,000 


1.999 


.000 








- LSB 





1 


1 


1 


1 


1 


1 


1 


. 1 


1 


1 


1 


1,999 


2.000 


- .0049 








Negative full scale -t- LSB 



































1 


,001 


3.998 


-9.9951 


Offset with 






Negative full scale 














0- 























,000 


3.999 


- 10.000 


True Zero 


2's complement; offset 
half scale, true zero 


e-a-c 
b-g 


Positive full scale 
Positive full scale — LSB 






1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


1 
1 


1 




3,999 
3,998 


.006 
.001 


9.9951 
9.9902 




output, MSB comple- 


R1 = R2 = 5K 


+ 1 LSB 



































1 


2,001 


1.998 


.0049 




mented (need inverter 




Zero scale 






































2,000 


1.999 


.000 




at B1). 




-1 LSB 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1,999 


2.000 


- 0.049 








Negative full scale -t- LSB 


1 
































1 


,001 


3.998 


-9.9951 








Negative full scale 


1 



































,000 


3.999 


- 10.000 



Figure 4 



ADDITIONAL CODE 
MODIFICATIONS 

1. Any of the offset binary codes may be 
complemented by reversing the output 
terminal pair. 
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12-BIT MULTIPLYING DIGITAL-TO-ANALOG CONVERTER 



Am6012 



Preliminary 



APPLICATION CIRCUITS 



CRT DISPLAY DRIVER 

O +120VDC 



60V COMMON 
MODE LEVEL 



"X" INPUT 
OOOQOOQQ 



Am6012 






"Y" INPUT 
OQQQQQQQ 



NOTES: 1. FULL DIFFERENTIAL DRIVE LOWERS POWER SUPPLY VOLTAGE. 

2. ELIMINATES INVERTING AMPLIFIERS AND TRANSFORMERS. 

3. INDEPENDENT BEAM CENTERING CONTROLS. 



Figure 5 



12-BIT HIGH SPEED A/D CONVERTER 



CLOCK O- 



r 



SERIAL 
DATA OUT 



E S CC DO 

2504 SAR D 
CPqii (NAT'L, AMD) OO 



+ 15V 



+ 10V 
REF 



< 5.000K 
T 5.000k 



O.VF 



LSB 



-OMSB 



MSB 



LSB 



Am6012 
COMP 



lO.OOOkfi 



0.01 
mF 



0.001 



0.001 



ImF 



HhHhHht 

6 -±- 



V(-) 



v(+) 



Vref analog in 

O Q (0-10V) 



10 Meg.n 




NE529 




Figure 6 



conversion time vs ACCURACY 



1.00 



d 0.50 
< 



0.25 



0.00 





















(WORST CASE)\ 
Am6012 \ 
with ' 








im60 
with 

NE52 
(TYP 


TT n 
'\ 

9 -\ 










) 

























100 200 300 400 500 600 700 800 
CONVERSION TIME PER TRIAL, ns 



CONVERSION 
TIME (ns) 


TYP 


WORST 
CASE 


SAR 


33 


55 


NE529 


100 


150 


TOTAL 


383ns 


705ns 


X 13 


5.0/iS 


9.1/(S 
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COMPANDOR 



NE570/571/SA571 



DESCRIPTION 

The NE570/571 is a versatile low cost dual 
gain control circuit in which either channel 
may be used as a dynamic range compres- 
sor or expander. Each channel has a full 
wave rectifier to detect the average value of 
the signal; a linerarized, temperature 
compensated variable gain cell; and an 
operational amplifier. 

The NE570/571 is well suited for use in tele- 
phone subscriber and trunk carrier systems, 
communications systems and hi-fi audio 
systems. 

FEATURES 

• Complete compressor and expandor in 
1 IC 

• Temperature compensated 

• Greater than 110dB dynamic range 

• Operates down to 6Vdc 

• System levels adjustable with external 
components 

• Distortion may be trimmed out 

CIRCUIT DESCRIPTION 

The NE570/571 compandor building 
blocks, as shown in the blockdiagram, area 
full wave rectifier, a variable gain cell, an 
operational amplifier and a bias system. The 
arrangement of these blocks in the IC result 
in a circuit which can perform well with few 
external components, yet can be adapted to 
many diverse applications. 

The full wave rectifier rectifies the input 
current which flows from the rectifier input, 
to an internal summing node which is bi- 
ased at VreF- T^he rectified current is aver- 
aged on an external filter capacitor tied to 
the Crect terminal, and the average value 
of the input current controls the gain of the 
variable gain cell. The gain will thus be 
proportional to the average value of the 
input signal forcapacitively coupled voltage 
inputs as shown in the following equation. 
Note that for capacitively coupled inputs 
there is no offset voltage capable of pro- 
ducing a gain error. The only error will come 
from the bias current of the rectifier (sup- 
plied internally) which is less than .1^. 



G a | V|N - VrefI 



G cx I^^inI^ 

R ] 

The speed with which gain changes to fol- 
low changes in input signal levels is deter- 
mined by the rectifier filter capacitor. A 
small capacitor will yield rapid response but 
will not fully filter low frequency signals. 
Any ripple on the gain control signal will 
modulate the signal passing through the 
variable gain cell. In an expandor or com- 



APPLICATIONS 

• Telephone trunk compandor— 570 

• Telephone subscriber compandor— 571 

• High level limiter 

• Low level expandor— noise gate 

• Dynamic noise reduction systems 

• Voltage controlled amplifier 

• Dynamic filters 



PIN CONFIGURATION 



F, N PACKAGE 



Rect Cap 1 [T 




"is] Rect Cap 2 


Rect In 1 [T 




"is] Rect In 2 


AG Cell In 1 [Y_ 




TTj AG Cell In 2 


GND 




TT] VCC 


ln«. In 1 [T 




IFI Inv In 2 


Res. Rj 1 [T^ 




TT] Res Rj 2 


Output 1 [T 




Jo] Output 2 


THD Trim 1 (T" 




T] THD Trim 2 




TOP VIEW 





ORDER NUMBERS 

NE570F,N NE571F,N 
SA571F,N 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNIT 




Positive supply 




Vdc 




570 


24 - 






571 


18 




ta 


Operating temperature range 








NE 


to 70 


°C 




SA 


-40 to +85 


°C 


pd 


Power dissipation 


400 


mW 



BLOCK DIAGRAM 



R2 20K 
— Wr- 



variable 
gain cell 



Tre 



V REF 
R4 1 8V ~ 
30K 




pressor application, this would lead to third 
harmonic distortion, so there is a tradeoff to 
be made between fast attack and decay 
times, and distortion. For step changes in 
amplitude, the change in gain with time is 
shown by this equation. 

G(') = (Gjpjtjai - Gfjnal) e~^^ t 



The variable gain cell is a current in, current 
out device with the ratio Iqut/'iN con- 
trolled by the rectifier. I in is the current 
which flows from the AG input to an internal 
summing node biased at Vp^p. The follow- 
ing equation applies for capacitively cou- 
pled inputs. The output current, IquT- 's 
fed to the summing node of the op amp. 



'IN 



V|N - VreF 



"R7 



A compensation scheme built into the AG 
cell compensates for temperature, and can- 
cels out odd harmonic distortion. The only 
distortion which remains is even harmonics, 
and they exist only because of internal 
offset voltages. The THD trim terminal pro- 
vides a means for nulling the internal offsets 
for low distortion operation. 

The operational amplifier (which is internal- 
ly compensated) has the non-inverting in- 
put tied to Vref- sncl the inverting input 
connected to the AG cell output as well as 
brought out externally. A resistor, R3, is 
brought out from the summing node and 
allows compressor or expandor gain to be 
determined only by internal components. 



o 

-t-< 
CD 

c 
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COMPANDOR NE570/571/SA57i 



The output stage is capable of ±20mA out- 
put current. This allows a +13dBm (3.5V 
rms) output into a 300fi load which, with a 
series resistor and proper transformer, can 
result in +13dBm with a 600 H output imped- 
ance. 

A band gap reference provides the refer- 
ence voltage for all summing nodes, a regu- 
lated supply voltage for the rectifierand AG 
cell, and a bias current for the AG cell. The 
low tempco of this type of reference pro- 
vides very stable biasing over a wide tem- 
perature range. 

The typical performance characteristics il- 
lustration shows the basic input-output 
transfer curve for basic compressor or ex- 
pandor circuits. 



DC ELECTRICAL CHARACTERISTICS Ta = 25°C, Vcc = 15V1 









NE570 




NE/SA5716 




PARAMETER 


TEST CONDITIONS 














UNIT 


Min 


Typ 


Max 


Min 


Typ 


Max 


Vqq Supply voltage 




6 




24 


6 




18 


V 


Iqq Supply current 


No signal 




3.2 


4.0 




3.2 


4.8 


mA 


Output current capability 




±20 












mA 


Output slew rate 






±.5 










V/us 


Gain cell distortion^ 


Untrimmed 
Trimmed 




.3 
.05 


1.0 




.5 
.1 


2.0 


% 


Resistor tolerance 






±5 


±15 








% 


Internal reference voltage 




1.7 


1.8 


1.9 


1.65 


1.8 


1.95 


V 


Output dc shift3 


Untrimmed 




±20 


±50 




+30 


±100 


mV 


Expandor output noise 


No signal, 20Hz-20kHz 




20" 
-15 










mv 

dBRNC 


Unity gain level 




-1 





+ 1 


-1.5 





+ 1.5 


dBm 


Gain change^,-* 


-40° C < T < 70°C 




±.1 






±.1 




dB 




0°C < T < 70°C 




±.1 


+ .2 




±.1 


+ .4 




Reference drift" 


-40°C < T < 70°C 




+2, -25 


-10, -40 




+2, -25 


+ 20, -50 


mV 




0°C < T < 70°C 




±5 


+ 10 




±5 


±20 




Resistor drift" 


-40°C < T < 70°C 
0°C<T<70°C 




+8,-0 
+1,-0 










. % 


Tracking error 5, input 
Vi = OdBm 


Rectifier input, V2 = 
+6dBm 




±.2 






+.2 


-.2,+.5 


dB 


-lOdBm 




+.2 


-.2, +.4 








-20dBm 




+.2 


-.3,+.6 




+.2 


-.4,+.7 






-30dBm 




+.2 


-.5,+1 




+.2 


-1,+1.5 






-40dBm 




+ .2,-.4 






+.2, -.4 







NOTES 

1. Except where indicated, the 571 specifications are identical to the 570 

2. Measured at OdBm, 1kHz 

3. Expandor ac input change from no signal to OdBm 

4. Relative to value at T/\ = 25°C 

5. Relative to OdBm 

6. Electrical characteristics for the SA571 only are specified over -40 to 
+85°C temperature range. 



TYPICAL PERFORMANCE TYPICAL TEST CIRCUIT 
CHARACTERISTICS | 



BASIC INPUT-OUTPUT 




O 40 30 20 10 'lO 
" COMPRESSOR OUTPUT LEVEL 



OR 

EXPANDOR INPUT LEVEL (dBm) 
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DUAL LOW-NOISE PREAMP 



NE542 



DESCRIPTION 

The NE542 is a dual preamplifier for the 
amplification of low level signals in appli- 
cations requiring optimum noise perfor- 
mance. Each of the two amplifiers is com- 
pletely independent, with individual inter- 
nal power supply decoupler-regulator, pro- 
viding IIOdB supply rejection and 70dB 
channel separation. Other outstanding 
features include high gain (104dB), large 
output voltage swing (Vcq- 2Vp-p), and in- 
ternal compensation to lOdB. The NE542 
operates from a single supply across the 
wide range of 9 to 24V. 

The NE542 is ideal for use In stereo phono, 
tape, or microphone preamps and other 
applications requiring low noise amplifi- 
cation of small signals. 



FEATURES 

• Low noise— .ZpV total input noise 

• High gain— 104dB open loop 

• Single supply operation 

• Wide supply range 9 to 24V 

• Power supply rejection 1 1 0dB 

• Large output voltage swing 
(Vcc -2V P-P) 

• Wide bandwidth 15MHz unity gain 

• Power bandwidth 1 0OlcHz (1 5V p-p) 

• Internally compensated (stable at lOdB) 

• Short circuit protected 

• High slew rate 5V//iS 

ABSOLUTE MAXIMUM RATINGS 



PIN CONFIGURATION 





N PACKAGE 






W 




+ IN(1) [T 




T| + IN (2) 


-IN(1)E 




3 - IN (2) 


GND [T 




3 Vcc 


OUTPUT 




T| OUTPUT (2) 




TOP VIEW 






ORDER NUMBER 






NE542N 





PARAMETER 


RATING 


UNIT 


Supply voltage 


+24 


V 


Power dissipation 


500 


mW 


Operating temperature range 


to +70 


°C 


Storage temperature range 


-65 to +150 


°C 


Lead temperature (soldering, 60 sec) 


+300 


°C 



EQUIVALENT CIRCUIT 




CO 

c 

D) 
CO 



DC ELECTRICAL CHARACTERISTICS 



Ta= 2500, Vcc = 14V 
unless otherwise specified. 



PARAMETER 


TEST CONDITIONS 


NE542 


UNIT 


Min 


Typ 


Max 


Supply voltage 
Supply current 


Vcc = 9to18V,RL = " 


9 


9 


24 
15 


V 

mA 


Input resistance 
Positive input 
Negative input 






100 
200 




kn 
kn 


Output resistance 


Open loop 




150 




n 
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DUAL LOW-NOISE PREAMP 



NE542 



AC ELECTRICAL CHARACTERISTICS Ta = 25°C, Vcc = 14V unless otherwise specified. 



PARAMETER 


TEST CONDITIONS 


NE542 


UNIT 


Min 


Typ 


Max 


Voltage gain 


Open loop 




160.000 




V/V 


Input current 
Negative input 






.5 




mA 


Output current 


Source 
Sink (linear operation) 


8 
2 


14 

3 




mA 
mA 


Output voltage swing 

Small signal bandwidth 

Slew rate 
Power bandwidth 


15V p-p 


Vrr -2 5 

V l^l_, C-.^ 


VCC 
15 
5 

100 




V 
MHz 

V/;US 

kHz 


Maximum input voltage 


Linear operation 






ouu 


mVrms 


Supply rejection ratio 
Channel separation 


f = 60, 120Hz 
f - 1kHz 
f = 1kHz 




100 
110 
70 




dB 
dB 
dB 


Total harmonic distortion 
Total equivalent input 
Noise 


75dB gain, f = 1kHz 
RS= 600n, 100 - 10,000Hz 




.1 
.7 


1.2 


% 
/iVrms 


Noise figure 


RS =50kn, 10 - 10,000Hz 
RS =20kn, 10 10,000Hz 
RS = lOkn, 10 - 10,000Hz 
RS = 5kn, 10-10,000Hz 




1.2 
1.2 
1-5 
2.4 




dB 
dB 
dB 
dB 



TYPICAL PERFORMANCE CHARACTERISTICS 



LARGE SIGNAL FREQUENCY RESPONSE 



GAIN vs TEMPERATURE 



Vcc Ice 







Vcc = 24V, Av = 1000 
^^U niSTORTinN 







































































































10k lOOk 1M 
FREQUENCY - Hz 



10M 100M 



P-P OUTPUT VOLTAGE SWING 
vs Vcc 



25 50 
TEMPERATURE — '0 

% DISTORTION 



6 10 12 14 16 18 20 22 24 
SUPPLY VOLTAGE - V 

CHANNEL SEPARATION 



Vcc = 12V 
































































































NAE 


i EQU 


IVAL 


ENTv 
































50d 


?^ 
































40CIB 





5 10 15 20 25 

SUPPLY VOLTAGE - V 



100 1k 10k 

FREQUENCY - Hz 





90 ■ 




80 - 


o 




"O 

1 


70 - 


z 




o 


60 - 


(- 


< 








< 
a. 


50 


lU 




V) 




111 


40 - 


z 




z 




< 

X 


30 - 


u 






20 ■ 




10 































































Av = 1000 
Vcc = 12V 









100 Ik 10k 
FREQUENCY -Hz 
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NE542 



TYPICAL PERFORMANCE CHARACTERISTICS (Cont d) 



PSRR vs FREQUENCY 



GAIN AND PHASE RESPONSE 



I 90 

































1 


















X Av=1000 

















120 




110 




100 




90 




80 




70 






1 


60 


z 


50 


< 




a 


40 




30 




20 




10 










































































\c 


iAIN 










^Asr 





































































































120 


15 






110 


30 






100 


45 




CO 


90 


60 




■a 


80 




1 


75 


□ 


z 


70 


90 


z 

ai 


< 


60 


105 


CO 


TAGE 




120 


PHA 


50 


135 




VOL 


40 


150 






30 


165 






20 


180 






10 



1k 10k 100k 1M 
FREQUENCY - Hz 

NOISE VOLTAGE vs 
FREQUENCY 



100 Ik 10k 0.1M 1M 
FREQUENCY - Hz 

NOISE CURRENT 
vs FREQUENCY 



— \ — I — I I I 

NOTE: Rs = 




1 — I — r-TT 

NOTE: Rs = 50k 



VOLTAGE GAIN vs 
SUPPLY VOLTAGE 



15 20 
SUPPLY VOLTAGE — V 

PULSE RESPONSE 



















Av 


= 10 












































































\ 









































































































FREQUENCY — Hz 



FREQUENCY — Hz 



10 20 30 40 50 60 70 
TIME — 



80 



TYPICAL APPLICATIONS 



TYPICAL TAPE PLAYBACK AMPLIFIER 




TWO-POLE FAST TURN-ON NAB TAPE PREAMP 




NOTE All resistors values are typical and in ohms 



AUDIO MIXER 




RIAA MAGNETIC PHONO PREAMP 
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8-BIT GENERAL PURPOSE A/D CONVERTER 



NE5034 



DESCRIPTION 

The NE5034 is a high-speed micropro- 
cessor-compatible 8-bit Analog-to-Digital 
converter. It uses the successive approx- 
imation conversion technique, and in- 
cludes the comparator, reference DAC, 
SAR, an internal clock and three-state buf- 
fers all on the same chip. 

The converter can accommodate a wide 
analog input voltage range, bipolar or 
unipolar, selectable through external 
input resistors. An external capacitor con- 
trols the internal clock frequency, pro- 
viding conversion times down to 17/tS. 
Faster conversion times are possible 
using an external clock. 

Microprocessor interfacing requirements 
are simple, allowing analog-to-digital 
conversion with a minimum of external 
components. 



FEATURES 

• 8-bit resolution and accuracy 

• Accepts unipolar or bipolar inputs 

• Three-state output buffers for easy 
microprocessor interface 

• Choice of internal or external clocking 

• Short conversion time, 17/xS typical 
using internal clocl( 

APPLICATIONS 

• All microprocessor-based monitoring 
and control systems requiring analog 
signal inputs. 

• Typical applications include: 
Automated process control, machine 
tools, robots, test and measurement 
instruments, environmental controls 

• Other applications include: 
Ratiometric AID conversion, very high 
resolution A/D conversion systems 
requiring high speed 8-bit building 
blocks 



PIN CONFIGURATION 



F PACKAGE 



DBO (LSB) [T 


TbJdr 


DB1 |T 


it] DIGITAL GND 


DB2 [T 


16] ANALOG GND 


DB3[T 


lUllN 


DB4 [T 


14]-Vcc 


DBSfT 


lU Iref in 


DB6|T 


iH + Vcc 


DB7[T 


TDCLK 


oe[T 


io]sTrt 



top view 



ORDER NUMBERS 

NE5034F, NE5034N 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNIT 


Vcc+ Positive supply voltage 


Oto -f 6 


V 


Vqc- Negative supply voltage 


Oto-15 


V 


Iref Reference current 


1.5 


mA 


liN Analog input current 


5.0 


mA 


Vq Data output voltage 


6.0 


V 


Analog GND to Digital GND 


1.0 


V 


Vl Logic input voltage 


-1 to Vcc + 


V 


Pq Power dissipation 






F package 


1000 


mW 


Ta Operating temperature range 


to -1- 70 


'C 


TsTG Storage temperature range 


-65 to-*- 150 


"C 


TsoLD L^ad soldering temperature (10 seconds) 


300 


•c 



BLOCK DIAGRAM 



Iref IN 
o 



+ Vcc 




-Vcc 
o 



8-BIT DAC 



INT 




CLOCK 





6 
CLK 



SAR 



OUTPUT BUFFER 



>IN 



AN QND 



COMP 




STRT 



Ot DB7 
(MSB) 



iUiUii 



-O DIG. QND 



-O DATA READY 



• DBO 
(LSB) 
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8-BIT GENERAL PURPOSE AID CONVERTER NE5034 



DC ELECTRICAL CHARACTERISTICS +Vcc = 5.0V, -Vcc= - 12V, O'C < < 70'C unless otherwise specified 



SYMBOL AND PARAMETER 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


Resolution 




8 


8 


8 


Bits 


Relative accuracy error^' ^ 








±1/2 


LSB 


Vcc+ 


Positive supply range 




4.75 


5.0 


5.25 


V. 


Vcc- 


Negative supply range 




-11.4 


-12 


-12.6 


V 


Efs 


Full scale gain error 


Irep= 1.0mA, Ta=25°C 




±2 


±5 


LSB 


Ezs 


Zero scale offset error 


lREF=1-0mA, Ta = 25»C 




±0.5 


± 1 


LSB 


Par 


Power supply rejection"' 


1 REF = 1 .0 m A, Vcc + 4.75 to + 5.25V, Vcc - 1 1 -4 

tn 1 O 
lO — I^.Dv 






MO 


1-OD 


V|H 


■ - 

Logic 1 input voltage (STRT and OE) 










\/ 
V 


V|H 


UUyiU 1 KipUl VUllayc CaI. UiUUI\ 




O A 






v 

V 


V,L 


Logic input voltage (STRT and OE) 








u.o 


U 
V 


V,L 


Logic input voltage ext clock 








n 7 


V 


■iH 


Logic 1 input current (STRT and OE) 


Vim = 2 4V 






20 , 


uA 


l|H 


Logic 1 input current ext clock 


V|N = 2.4V 




100 




mA 


l|L 


Logic input current (STRT and OE) 


V|N = 0.4V 




-20 


-100 


fiA 


>IL 


Logic input current ext. clock 


V,N = 0.7V 




-100 






Vol 


Logic output voltage 


loL=1-6mA, OE = 0.8V 






0.4 


V 


VoH 


Logic 1 output voltage 


loH = 400/iA,OE = 0.8V 


2.4 






V 


loz 


Three-state leakage 


OE=2.0V, VoL = 0Vor5V 




±10 




/^A 


'cc+ 


Positive supply current 


Vcc + 5V, Vcc- 12V 




18 


36 


mA 


'cc 


Negative supply current 


Vcc + 5V, Vcc-12V 




-11 


-22 


mA 



NOTES 



1. Relative accuracy Is defined as the deviation of the code transition points from the Ideal code transition points on a straight line drawn from zero scale to full scale of the 
device. 

2. Specifications given In LSBs refer to the weight of the least significant bit at the 8-bit level which is 0.39% of the full scale voltage. 

3. MAX change in full scale. 



AC ELECTRICAL CHARACTERISTICS v+ = +5V,v- = -12V,Ta=25'C 



SYMBOL & PARAMETER 


TO 


FROM 


TEST CONDITIONS 


MIN 


TYP 


MAX 


UNIT 


Internal clock frequency 






CL = 60pF(See Figure 1) 




500 




KHz 


External clock frequency 












700 


KHz 


Tw STRT pulse width 






Clock freq. = 500KHz 


400 






ns 


External clock pulse width positive/negative 








600 






ns 


Set up time^ 






See Figure 3 


300 






ns 


tp (out data) propagation delay 


data out 


OE 


See Figure 2 




50 


200 


ns 


tp (out UR) propagation delay 


data ready out 


8th clock 


See Figure 3 




700 




ns 


tp (3-state) propagation delay 3-state 


high 
impedance o/p 


OE 


See Figure 2 




60 


200 


ns 


tp (DBG) propagation delay 


DBO 


DR 


See Figure 3 






500 


ns 


tp (SDR) STRT low to DR high 


data ready high 


STRT low 


See Figure 3 




700 




ns 



NOTE 



1. See description of "Set up time". 
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TYPICAL PERFORMANCE CHARACTERISTICS 



INTERNAL CLOCK FREQUENCY vs 
EXTERNAL CAPACITOR (CL) 



100,000 



10,000 



10 



10 100 1000 10,000 100,000 
CAPACITOR (CL) IN pF 



FIGURE 1 



CONVERSION TIME vs 
CLOCK FREQUENCY 



300 400 500 600 700 800 
FREQUENCY (KHz) 



TEST LOAD CIRCUITS 



(0 

o 
■*-> 

0) 

c 

D) 
CO 



DATA OUTPUT 



0- 



I 



15pF-^ 



OE (TR LEVELS) 



DATA OUTPUT HIGH 



IP (DATA) 



tR s tp s 20ns 



-O DATA READY 



OE 



5Kn 

^VW O llN (10.5V) 

0-Vcc(-12V) 

O Iref in = 1mA 

O Vcc+ ( + 5V) 

® CLKSO OKHz 

® START PULSE 

(TTL LEVELS) 



90% 
50% 
10% 



DB (0 TO 5) 



90% 
50% 
10% 



[)%-C 



-tp(DATA) 



tp O-STATE) 



Vcc= +5V 



DATA 
OUTPUT 







i0Kfi< /r 



ISpF^ X\ 



OE (TTL LEVELS) 



NES034 



DATA OUTPUT LOW 



Vcc 

OE 



In = tp = 20ns 



-O DATA READY 



5Kn 

->V\\ oIin(-O.IV) 

O -Vcc(-12V) 

o Iref in = imA 

o Vcc + ( + 5V) 

— — ® CLK SOOKHz 
® START PULSE 
(TTL LEVELS) 



Vcc 



50% 



90% 
50% 
10% 



DB (0 TO 



tp (DATA) 



Ip (3 STATE) — ► 



Vcc 

_J^10% 



FIGURE 2 
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CLOCK 



STRT 



DR 




*-'P(SDR)-» 



<»P(DR) — 



DBO, 



<lp(DBO)>- 



FIGURE3 



The comparator determines whether the 
output current of the DAC is greater or 
less than the input current converted from 
the unknown analog input voltage through 
an external input resistor. If the DAC out- 
put current is greater, the data latch for 
the trial bit is reset to a '0'; if it is less, the 
trial data bit stays at '1'. After all the bits 
from DB7 to DBO have been tried, the SAR 
contains a valid 8-bit binary output code 
which accurately represents the unknown 
analog input to within ± 1/2 LSB ( ± 0.2%). 
This binary outpu t will n ow remain in the 
SAR until another STRT pulse is applied. 

During the successive-app roximation se- 
quence, the DATA READY signal remains 
at '1'. Upon completion of the conversion, 
the signal goes to a '0', indicating that 
data is valid and ready. If the OE input is 
left at a '0' during the conversion, the 
DATA OUTPUT shows the conversion se- 
quence (see short cycle section). When 
the OE line is made a logic '1', the output 
buffers will go to a high impedance state 
and will remain so until the OE is returned 
to a '0' state. 



FUNCTIONAL PIN DEFINITIONS logic "1 ' (see notes on set up time re- 
quired). A STRT pulse while a conversion 
is taking place will cause the conversion 
to be aborted and the converter will reset. 
(See notes on short-cycle operation.) 



DATA READY (DR) 



This is an output pin used tojndicate that 
a conversion is in pro gress. DR goes to a 
logic "1" when STRT is at a logic "0". At 
the completion of a conversion DR returns 
to a logic "0". There is a delay (MAX 0.5/iS) 
from the time DR goes to "0" to the time 
DBO data is valid. 

DB0-DB7 

Eight three-state data outputs each with a 
drive capability of one TTL load. DBO is the 
LSB and DB7 is the MSB. 

OE 

Output enable input. When OE is at a logic 
"1" the data outputs assume a high impe- 
dance state. With OE at a logic "0", data is 
placed on the outputs. Data appearing on 
the outputs is only valid if both OE and DR 
are at logic "0" (see note on DR timing). 



STRT 



This pin is used to reset the converter and 
start a new conversion. A logic "0" applied 
to this pin for a minimum of 400ns will 
reset the converter to a condition with 
DB7 at a logic "1" and all other Data out- 
puts at logic "0". It will also cause DR to 
go to a logic "1" (see timing diagrams for 
delay times). Conversio n will start with the 
1st clock pulse after STRT returns to a 



CLK IN 

An external capacitor between this pin 
and ground generates the internal clock 
pulses. (See diagram for clock frequency 
vs capacitor value). In order to synchro- 
nize the internal clock, to the start pulse a 
diode (small signal type e. g., 1N 914) 
should be connected between STRT and 
CLK IN (see Figures 4 and 5). Without this 
diode the start pulse could occur at a time 
which could cause one of the conditions 
described in the Note on "set up" time. 
Applying an external TTL-or MOS-compat- 
ible clock to this pin slaves the NE5034 to 
external clock frequency. In this case, the 
diode is not required but the "set up" time 
requirements should be noted. 



BASIC CIRCUIT DESCRIPTION 

The NE5034 is an 8-bit A/D converter which 
incorporates the successive-approxima- 
tion _conversion method. Upon receipt of 
the STRT pulse, successive bits, begin- 
ning with the MSB (DB7), are applied to the 
input of the internal 8-bit current output 
DAC by the I^L successive-approximation 
register (SAR) (see Block Diagram). 



TIMING DESCRIPTION 

The timing diagram shown in Figure 7 
shows the successive trial and decisions 
for each data bit. 



With STRT at a logic "0" the converter is 
reset to a condition with DB7 at a logic 
"1", DR at a logic "1" and DB0-DB6 at 
logic "0". 



Conversion starts after STRT returns to a 
logic "1". Starting with DB7 each bit is 
tried in turn, with the decision point being 
at the time of the positive going edge of 
the clock. Starting with the first positive 
edge after STRT returns to logic "1" (see 
note on "set up" time). The 8th positive 
going edge makes the decision on DBO 
(LSB) and also causes UR to return to a 
logic "0" to indicate the conversion is 
complete. (See note on DR timing.) 



SHORT-CYCLE OPERATION 

In applications where less than 8 bits of 
resolution are required the NE5034 can be 
operated to achieve shorter conversion 
times. No hard wire changes are required 
to perform "short-cycling". 

Conversion to X number of bits is com- 
pleted at the end of Xjf 0.5 clock cycles 
(after a start pulse) DR will still be at a 
logic "1" state. 

OE can be used to 3-state the outputs 
even during short-cycle operation. 
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BASIC SET-UP DIAGRAM 
UNIPOLAR INPUT VALUES (0-10V) 



EXTERNAL CLOCK STfff DATA OUTPUT 
(IF USED) PULSE READY ENABLE 

Dl 

-{>!- 



UNKNOWN ANALOG 
VOLTAGE INPUT 



? RiN 

I 



I REFIN 
R REF = 5.0Kn 



j \W 



5.0V 
REF 



DIGITAL 



< 




10 


18 ' 




0.1;-F 



CL - SEE FIG 1 FOR VALUE 
Dl -IN914 OR SIMILAR 
CL AND 01 NOT REQUIRED 
IF USING EXTERNAL CLOCK 



ANALOG 
GROUND 



+ Vcc 



•Vcc 



FIGURE 4. 



BASIC SET-UP DIAGRAM 
BIPOLAR INPUT VALUES (± 10V RANGE) 



EXTERNAL CLOCK STRT DATA OUTPUT 
(IF USED) PULSE READY ENABLE 
" Dl " " " 



UNKNOWN ANALOG 
VOLTAGE INPUT 



T lO.OKS: 
I VW 



OKS! 15 



S.OKn 13 
" — VW 



5.0V 
REF 



DIGITAL 
l|GROU ND 
"HI T I 




CL - SEE FIG 1 FOR VALUE 
Dl —IN914 OR SIMILAR 
CL AND Dl NOT REQUIRED 
IF USING EXTERNAL CLOCK 



-Vcc 



FIGURES. 



20Kn 



ANALOG 
INPUT 



SOOKn 

"in Us 



ioon 



5.0V 
REF 



T 



10 TURN 
POT. 



Rref 13 
-V/v 



NES034 



FIGURE 6. SUGGESTED ZERO/FULL SCALE ADJUST CIRCUIT 
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SET UP TIME 

When using an external clock, the positive 
going edge of the start pulse must be syn- 
chronized to the clock pulse. There is a 
"set up" time of 300ns required between 
the time of the start pulse returning to a 
logic "1" and the next positive going edge 
of the clock. 

If the positive edge of the start pulse 
occurs less than 300ns prior to the posi- 
tive clock edge, one of the following con- 
ditions will occur: 

a) The converter recognizes the clock 
pulse and converts as normal. 

b) The conversion starts one clock pulse 
later. 

c) The conversion never starts, this will be 
indicated by the fact that DR does not 
return to logic "0". In this case a new 
start pulse will be required. 

DATA READY (DR) TIMING 

After DR returns to a logic "0" indicating a 
conversion is complete there is a time 
delay of 500ns before the data at DBO out- 
put (the Least Significant Bit) is valid. 

ZERO OFFSET (NEGATIVE FULL 
SCALE) CALIBRATION 
PROCEDURES 

1. Apply continuous start pulses to the OPERATING PRECAUTIONS: 



3. Observe all data outputs after each 
conversion is completed. 

4. Adjust the potentiometer connected to 
liN (see Figure 6) until the LSB flickers 
between '0' and '1', and all other data 
outputs remain '0' following each con- 
version. 

FULL SCALE (POSITIVE FULL 
SCALE) CALIBRATION: 

1. Apply continuous start pulses to the 
STRT input. 

2. Apply full scale minus 1 1/2 LSB to the 
analog input. 

3. Observe all data outputs after each 
conversion is completed. 

4. Adjust the voltage applied to Vr^f in 
(Figure 4) until the LSB varies between 
'0' and '1', and all other data outputs 
stay '1' after each conversion. 

NOTE: 

1. Where an input of 1/2 LSB is called for, the voltage is 
equal to^se- 

2. The sequence of calibration should be: 

a. Zero offset 

b. Full scale adjust 

c. Zero offset 

d. Full scale adjust 



STRT input. 

Apply 1/2 LSB in the case of unipolar 
operation, or 1/2 LSB above - FS in the 
case of bipolar operation to the analog 
input. 



Analog and digital grounds should have 
separate returns. Noise and jitter on digi- 
tal ground will degrade accuracy unless 
the input is referenced to a 'clean' analog 
ground. 



_r^^ajiLnLji_ri_ruTJi 
■n__r 

'J 



NOTE 

1. 0E= Logic "0" 

2. See "Short-Cycle" section 



FIGURE 7. NE5034 TIMING DIAGRAM 



UNIPOLAR BINARY 
OPERATION: 

A standard connection for a to 10V uni- 
polar binary operation, with Vr^f in equal 
to -f-5 volts, is shown in Figure 4. The 
NE5034 can quantize full scale ranges of 
1V to 10V. It should be noted, however, 
that for smaller full scale ranges, the ac- 
curacy and speed will degrade. 

The input voltage versus output code rela- 
tionship for unipolar operation is shown in 
Table 1. The full scale range is 2 times 



•ref in- 

Table 1. Unipolar— Binary 


ANALOG INPUT 
NOTES 1, 2, 3 


DIGITAL 
OUTPUT CODE 

MSB LSB 


FS— 1 LSB 
FS— 2 LSB 
3/4 FS 

1/2 FS-f 1 LSB 
1/2 FS 

1/2 FS-1 LSB 
1/4 FS 
1 LSB 



11111111 
11111110 
1 1 
1 1 
1 
1111111 
1 
1 
00000000 


Table 2. Bipolar— Offset Binary 


ANALOG INPUT 
NOTES 1, 3, 4 


DIGITAL 
OUTPUT CODE 

MSB LSB 


-(-(FS-I LSB) 
-l-(FS-2 LSB) 
-H(1/2 FS) 
-1- (1 LSB) 


-(1 LSB) 
- (1/2 FS) 
-(FS-1 LSB) 
-FS 


11111111 
11111110 
1 1 
1 1 
1 
1111111 
1 
1 
00000000 



BIPOLAR (OFFSET BINARY) 
OPERATION: 

A standard connection for a - 5 to + 5V or 
- 10 to -4- 10V bipolar operation is shown 
in Figure 5. 



NOTES: 

1. Analog inputs shown are nominal center values of 
code. 

2. "FS" is full scale; i.e., 2lRgF IN (Unipolar mode)., 

3. 1 LSB equals (2-8)(FS). 

4. "FS" is full scale; i.e., Ir^f (Bipolar mode). 
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DESCRIPTION 

The NE/SE5560 is a control circuit for use 
in switched mode power supplies. This 
single monolithic chip incorporates all the 
control and housekeeping (protection) 
functions required in switched mode 
power supplies, including an internal tem- 
perature compensated reference source, 
internal Zener reference, sawtooth genera- 
tor, pulse width modulator, output stage 
and various protection circuits. 



ABSOLUTE MAXIMUM RATINGS 



FEATURES 

* Stabilized power supply 

* Temperature compensated reference 
source 

* Sawtooth generator 

* Pulse width modulator 

* Remote on/off switching 

* Current limiting 

* Low supply voltage protection 

* Loop fault protection 

* Demagnetization/overvoltage 
protection 

* Maximum duty cycle adjustment 

* Feed forward control 

* External synchronization 



PIN CONFIGURATION 



PARAMETER 



Supply 

Voltage sourced 

Current sourced 
Output transistor 

Output current 

Collector voltage (Pin 15) 

Max. emitter voltage (Pin 14) 
Operating temperature (ambient) 

SE5560 

NE5560 
Storage temperature range 



RATING 



+ 18 


V 


30 


mA 


40 


mA 


+ 18 


V 


+ 5 


V 


-55 to +125 


°C 


Oto 70 


"C 


-65 to +150 


"C 



UNIT 



D,F,N PACKAGE 


POSITIVE r-r- 
SUPPLY (IN)I— 




Te] FEEDFORWARD 


ZENER 1-5- 
VOLTAGE (VzlLi- 




1^1 OUTPUT 


EBROR SENSE nr' 
INPUT 




TTj OUTPUT 


GAIN ADJUST 




—1 DEMAGNETIZATION/ 
iUoVERVOLTAGE 


MODULATION |~b~ 




.NEGATIVE 

_LLi SUPPLY (INI 


DUTYjX 
CYCLE CONTROL 1 




— iCURRENT 

JJJlimiting 


OSCILLATOR (R|[T" 




To] REMOTE ON/OFF 


OSCILLATOR (C)[~8~ 




-T-| EXTERNAL 
—LISYNC INPUT 




TOP VIEW 




ORDER NUMBERS 


NE5560N SE5560F 


NE5560D SE5560N 


NE5560F 





BLOCK DIAGRAM 



FEED 
FORWARD 



SYNC 
INPUT 



DEMAGNETIZATION ' 
OVER-VOLTAGE PROTECTION 



FEEDBACK 3 
VOLTAGE 



MODULATOR 
INPUT 



DUTY ADJUST 
CYCLE 



CURRENT J2. 
SENSE INPUT 



REFERENCE 
VOLTAGE 



SAWTOOTH 
GENERATOR 




0.48V 

0.6V 



PULSE WIDTH 
MODULATOR 









START 
STOP 



STABILIZED 
SUPPLY 



REMOTE 

ON /OFF 
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DC ELECTRICAL CHARACTERISTICS (Ta = 25'C, Vcc = 12V unless otherwise specified) 







SE5560 


NE5560 




PARAMETER 


TEST CONDITIONS 


Min 

min. 


Typ. 


Max. 


Min. 


Typ. 


Max. 


UNIT 


Rsforonco Ssctions 


Over temp. 


3.65 




3.85 


3.53 




4.00 


V 


IntsrnsI refersnce voltsQS (Vj-gf) 


25''C 


3.69 


3 76 


3.81 


3.57 


3.76 


3.95 


V 


Internal Zener reference (Vz) 


lL = 7mA 


7.8 


8.4 


9.0 


7.8 


8.4 


9.0 


V 


Oscillator Section 


















Frequency range 


Over temp. 


50 




100k 


50 




100k 


Hz 


Modulator , 


















Modulator input current 


Voltage at Pin 5 = 1 V 
over temp. 




0.2 


20 




0.2 


20 


mA 


Housekeeping Function 

*Pln 6, input current 


Over temp. 




0.2 


20 




0.2 


20 


mA 


*Pin 6, duty cycle limit control 


(for 50% maximum 


40 


50 


60 


40 


50 


60 


% Of 


*Pin 1, low supply voltage 
protection thresholds 


duty cycle) 15kHz to 
50kHzy41% of Vz 


Vz + 
0.2 


Vz + 
0.7V 


Vz + 
1,7V 


Vz + 
0.2 


Vz + 
0.7V 


Vz + 
1.7V 


duty 
cycle 
V 


*Pin 3, feedback loop protection 




470 


600 


720 


470 


600 


720 


mV 


trip threshold 


















*Pin 3, pull up current 


Over temp. 




-15 


-35 




-15 


-35 


hA 


*Pin 13, demagnetization/over 




470 


600 


790 


470 




1 C.\J 


mA 


voltage protection trip on 
threshold 


















*Pin 13, input current 


25°C 
Over temp. 




0.6 


10 
20 




0.6 


10 
20 


mA 
mA 


Pin 16, feed forward duty 
cycle' control 


Voltage at Pin 16 = 2Vz 




0.4 






0.4 




original 
duty 
cycle 


•Pin 16, feed forward input 


25°C 




0.2 


5 




0.2 


5 


mA 


current 


Over temp. 






10 






10 


mA 


External Synchronization 

Pin 9 off 









0.8 







0.8 


V 


on 




2 




Vz 


2 




Vz 


V 


sink current 


Voltage at Pin 9 =0V, 
25°C 
Over temp. 




-65 


-100 
-125 




-65 


-125 
-125 


A 

mA 

mA 


Remote 


















•Pin 10 off 







0.8 







0.8 




V 


on 

sink current 


25°C 
Over temp. 


2 


Vz 
-85 


-100 
-125 


2 


Vz 
-85 


-125 
-125 


V 
mA 
mA 


Current Limiting 

*Pin11,l|N 


Voltage at Pin 11 = 
250mV, 25X 




-2 


-10 




-2 


-10 


mA 


Trip Levels: 

Shut down slow start 


Over temp. 


U.ObU 


(J.bUU 


-20 
U. ^UU 




U.DUU 


u. /uu 


V 


Current limit 




0.400 


0.48 


0.500 


0.400 


0.48 


0.500 


V 


Error Amplifier 

Output voltage swing (maximum) 
Output voltage swing (minimum) 
Open loop gain 
Feedback resistor 




6.2 
10k 


60 


0.7 
10k 


6.2 


0.7 
60 




V 
V 

dB 

fi 


Small signal bandwidth 






3 






3 




MHz 


Output Stage 

Vqe (SAT) lc = 40mA 








0.5 




0.5 




V 


Output Current (Pin 15) 




40 






40 






mA 


Max emitter voltage (Pin 14) 




5 


6 




5 


6 




V 
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DC ELECTRICAL CHARACTERISTICS (Continued) 



PARAMETER 


TEST CONDITIONS 


SE5560 


NE5560 


UNIT 


Min. 


Typ. 


Max. 


Min. 


Typ. 


Max. 


Supply Voltage/Current 


















'cc 


lz = 0, voltage fed, 


















Vcc = 12V, 


















25°C 






10 






10 


mA 




Over temp. 






15 






15 


mA 


Vcc 


\QC = ^OmA, 


















current feed 


20 




23 


19 




24 


V 


Vcc 


Ice = 30mA, 


















current feed 


20 




30 


20 




30 


V 


Temperature coefficient of V^ef 






+ 75 






+ 75 




ppm/°C 


Temperature coefficient of 






+ 150 






+ 150 




ppm/°C 


Initial accuracy 


R = 5M} 




5 






5 




% 


Duty cycle range' 


fo = 20kHz 







98 







98 


% 


Single pulse inhibit delay 


Inhibit delay time for 




0.7 


0.8 




0.7 


0.8 


MS 




20% overdrive at 


















40mA Iqut 

















NOTES: 

1. See graph. 

2. See graph. 



TYPICAL PERFORMANCE CHARACTERISTICS 
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TYPICAL PERFORMANCE CHARACTERISTICS (continued) 



GRAPH FOR DETERMINING 6 MAX 



-O Vz 



!-o8» 



-o 

112 / 



R2 



0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 "1 "2 



POWER DERATING CURVE 



Pd = VCC 'CC + (VCC - V2)l2 2 
+ I(Vi5-Vi4)ll5X DUTY CYCLE] a 




-60°C 25°C 70°C 125°C 

Ta 

OPERATING CURVE 



REGULATION vs ERROR 
AMP CLOSED LOOP GAIN 



.iVo/V,ei (".) 



1 I I 








































"2 1 














31 
















V 


r«K3.r8V 


) y/' 











































































































































































































































R2 



10 20 30 40 SO 60 70 80 90 



SOFT-START MIN DUTY CYCLE vs Ri + R2 
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TYPICAL PERFORMANCE CHARACTERISTICS (continued) 
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DESCRIPTION of the NE5560 
BLOCK DIAGRAM 

The following functions are incorporated: 

— A temperature compensated reference 
source. 

— An error amplifier with pin 3 as input. 
The output is connected to pin 4 so that 
the gain Js adjustable with external 
resistors. 

— A sawtooth generator with a TTL-com- 
patible synchronization input (pins 7,8,9). 

— A pulse-width modulator with a duty- 
cycle range from to 95%. 

The PWM has two additional inputs: 

Pin 6 can be used for a precise setting of 

d max. 

Pin 5 gives a direct access to the modu- 
lator, allowing for real constant current 
operation: 

— A gate at the output of the PWM pro- 
vides a simple dynamic current limit. 

— A latch that is set by the flyback of the 
sawtooth and reset by the output pulse 
of the above-mentioned gate prohibits 
double pulsing. 

— Another latch functions as a start-stop 
circuit; it provides a fast switch-off and 
a slow start. 

— A current protection circuit that oper- 
ates via the start-stop circuit. This is a 
combined function with the current 



limit circuit, therefore pin 11 has two 
trip-on levels; the lower one for cycle- 
by-pycle current limiting, the upper one 
for current protection by means of 
switch-off and slow-start. 
A TTL-compatible remote on/off input 
at pin 10, also operating via the start- 
stop circuit. 

An inhibit input at pin 13. The output 
pulse can be inhibited immediately. 
An output gate that is commanded by 
the latches and the inhibit circuit. 
An output transistor of which both the 
collector (pin 15) and the emitter (pin 14) 
are externally available. This allows for 
normal or inverse output pulses. 
A power supply that can be either volt- 
age or current driven (pins 1 and 12). 
The internally generated stabilized out- 
put voltage is connected to pin 2. 
A special function is the so-called feed- 
forward at pin 16. The amplitude of the 
sawtooth generator is modulated in 
such a way that the duty cycle becomes 
inversely proportional to the voltage on 
this pin: c5~C/Vl6. 

Loop fault protection circuits assure 
that the duty-cycle is reduced to zero or 
a low value for open or short-circuited 
feedback loops. 



Stabilized Power Supply 
(Pins 1, 2, 12) 

The power supply of the NE5560 is of the 
well known series regulation type and pro- 
vides a stablized output voltage of typical- 
ly 8.5 volts. 

This voltage is also present at pin 2 and 
can be used for precise setting of d max. 
and to supply external circuitry. Its maxi- 
mum current capability is 5mA. 

The circuit can be fed directly from a DC 
voltage source between 10.5V and 18V or 
can be current driven via a limiting resistor. 
In the latter case, internal pinch-off resis- 
tors will limit the maximum supply voltage; 
typical 23V for 10mA and maximum 30V for 
30mA. 

The low supply voltage protection is active 
when V(1-12) is below 10.5V and inhibits 
the output pulse. 

When the supply voltage surpasses the 
10.5V level, the 10 starts delivering output 
pulses via the slow-start function. 

The current consumption at 12V is less 
than 10mA, provided that no current is 
drawn from Vz and R(7-12) > 20kQ. 
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The Sawtooth Generator 

Figure 2 shows the principal circuitry of 
the oscillator. A resistor between pin 7 and 
pin 12 (ground) determines the constant 
current that charges the timing capacitor 
C(8-12). 

This causes a linear increasing voltage on 
pin 8 until the upper level of 5.6V is reach- 
ed. Comparator H sets the RS bistable and 
Q1 discharges C(8-12) down to 1.1V, where 
comparator L resets the bistable. During 
this flyback time, Q2 inhibits the output. 

Synchronization at a frequency lower than 
the free-running frequency is accomplish- 
ed via the TTL gate on pin 9. By activating 
this gate (V9<2V), the setting of the saw- 
toothis prevented. This is indicated in 
Figure 3. 

Figure 4 shows a typical plot of the oscilla- 
tor frequency against the timing capacitor. 
The frequency range of the NE5560 goes 
from <50Hz up to >100kHz. 

Reference Voltage Source 

The interal reference voltage source is 
based on the bandgap voltage of silicon. 
Good design practice assures a tempera- 
ture dependency < ± lOOppm/ "C. The refer- 
ence voltage is connected to the positive 
input of the error amplifier and has a typi- 
cal value of 3.72V. 

Error Amp Compensation 

For closed loop gains less than 40 dB, it is 
necessary to add a simple compensation 
capacitor as shown in Figures 4, 5. 
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Error Amplifier with Loop-Fault 
Protection Circuits 

This operational amplifier is of a generally 
used concept and has an open loop gain of 
typically 60dB. As can be seen in Figure 5, 
the inverting input is connected to pin 3 for 
a feedback information proportional to Vq. 

The output goes to the PWM circuit, but is 
also connected to pin 4, so that the re- 
quired gain can be set with Rs and R(3-4). 
This is indicated in Figure 5, showing the 
relative change of the feedback voltage as 
a function of the duty cycle. Additionally, 
pin 4 can be used for phase shift networks 
that improve the loop stability. 

When the SMPS feedback loop is interrupt- 
ed, the error amplifier would settle in the 
middle of its active region because of the 
feedback via R(3-4). This would result in a 
large duty cycle. A current source on pin 3 
prevents this by pushing the input voltage 
high via the voltage drop over R(3-4). As a 
result, the duty cycle will become zero, pro- 
vided that R(3-4)>100k. When the feedback 
loop is shortcircuited, the duty cycle would 
jump to the adjusted maximum duty cycle. 
Therefore, an additional comparator is ac- 
tive for feedback voltages at pin 3 below 
0.6V. 

Now an internal resistor of typically 1k is 
shunted to the impedance on the dmax' 
setting pin 6. Depending on this imped- 
ance, 6 will be reduced to a value do. This 
will be discussed further. 
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The Pulse-Width Modulator 

The function of the PWM circuit is to trans- 
late a feedback voltage into a periodical 
pulse of which the duty cycle depends on 
that feedback voltage. As can be seen in 
Figure 6, the PWM circuit in the NE5560 is 
a long-tailed pair in w/hich the sawtooth on 
pin 8 is compared with the LOWEST volt- 
age on either pin 4 (error annplifier), pin 5, 
or pin 6 dmax ^rid slow-start). The transfer 
graph is given in Figure 7. The output of the 
PWM causes the resetting of the output 
bistable. 

Limitation of the Maximum 
Duty Cycle 

With pins 5 and 6 not connected and with a 
rather low feedback voltage on pin 3, the 
NE5560 will deliver output pulses with a 
duty cycle of =95%. In many SMPS appli- 
cations, however, this high 6 will cause 
problems. Especially in forward convert- 
ers, where the transformer will saturate 
when 6 exceeds 50%, a limitation of the 
maximum duty-cycle is a must. 

A DC voltage applied to pin 6 (PWM input) 
will set drt^ax ^ value in accordance with 
Figure 7. For low tolerances of dmax. this 
voltage on pin 6 should be set with a 
resistor divider from Vz (pin 2). The upper 
and lower sawtooth levels are also set by 
means of an internal resistor divider from 
Vz, so forming a bridge configuration with 
the dmax setting is low because tolerances 
in Vz are compensated and the sawtooth 
levels are determined by internal resistor 
matching rather than by absolute resistor 
tolerance. Figure 8 can be used for deter- 
mining the tap on the bleeder for a certain 
dmax setting. 

As already mentioned. Figure 9 gives a 
graphical representation of this. The value 
do is limited to the lower and the higher 
side; 

• It must be large enough to ensure that at 
maximum load and minimum input vol- 
tage the resulting feedback voltage on 
pin 3 exceeds 0.6V. 

• It must be small enough to limit the 
amount of energy in the SMPS when a 
loop-fault occurs. In practice a value of 
10-15% will be a good compromise. 

Extra PWM Input (Pin 5) 

The PWM has an additional inverting in- 
put: pin 5. It allows for attacking the duty 
cycle via the PWM circuit, independently 
from the feedback and the drnax informa- 
tion. This is necessary when the SMPS 
must have a real constant current behav- 
ior, possibly with a fold-back characteris- 
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tic. However, the realization of this feature 
must be done with additional external 
components. 

Dynamic Current Limit and " 
Current Protection (Pin 11) 

In many applications, it is not necessary to 
have a real constant current output of the 
SMPS. 

Protection of the power transistor will be 
the prime goal. This can be realized with 
the NE5560 in a simple and cheap way. A 
resistor (or a current transformer) in the 
emitter of the power transistor gives a 
replica of the collector current. This signal 
must be connected to pin 11. As can be 
seen in Figure 10, this input has two com- 
parators with different reference levels. 
The output of the comparator with the 
lower 0.48V reference is connected to the 
same gate as the output of the PWM. 
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When activated, it will immediately reset 
the output bistable, so reducing the duty 
cycle. The effectiveness of this so-called 
cycle-by-cycle current limit diminishes at 
low duty cycle values. VVhen 6 becomes 
very small, the storage time of the power 
transistor become dominant. The current 
will now increase again, until it surpasses 
the reference of the second comparator. 
The output of this comparator activates 
the start/stop circuit and causes an im- 
mediate inhibit of the output pulses. After 
a certain dead-time, thecircuitstartsagain 
with very narrow output pulses. The effect 
of this two-level current protection circuit 
is visualized in Figure 11. 

The Start/Stop Circuit 

The function of this protection circuit is to 
stop the output pulses as soon as a fault 
occurs and to keep the output stopped for 
several periods. After this dead time, the 
output starts with a very small, gradually 
increasing duty cycle. When the fault is 
persistent, this will cause a cyclic switch- 
pff/switch-on condition. This "hiccup" 
mode limits effectively the energy during 
fault conditions. The realization and the 
working of the circuit is indicated in the 
Figures 12 and 13. The dead-time and the 
soft-start are determined by an external 
capacitor that is connected to pin 6 (tJmax 
setting). 

A RS bistable can be set by three different 
functions: 

1. Remote on/off on pin 10. 

2. Overcurrent protection on pin 11. 

3. Low supply voltage protection (internal). 

As soon as one of these functions cause a 
setting of the bistable, the output pulses 
are blocked via the output gate. In the 
same time transistor Q1 is forward-biased, 
resulting in a discharge of the capacitor on 
pin 6. 

The discharging current is limited by an in- 
ternal 150Q resistor in the emitter of Q1. 
The voltage at pin 6 decreases to below the 
lower level of the sawtooth. When V6 has 
dropped to 0.6V, this will activate a com- 
parator and the bistable is reset. The out- 
put stage is no longer blocked and Q1 is 
cut-off. Now Vz will charge the capacitor 
via R1 to the normal d^ax voltage. The out- 
put starts delivering very narrow pulses as 
soon as V6 exceeds the lower sawtooth 
level. The duty-cycle of the output pulse 
now gradually increases to a value deter- 
rhined by the feedback on pin 3, or by the 
static dmax setting on pin 6. 
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Remote On/Off Circuit (Pin 10) 

In systems where two or more power sup- 
plies are used, it is often necessary to 
switch these supplies on and off in a se- 
quential way. Furthermore, there are many 
applications in which a supply must be 
switched by a logical signal. This can be 
done via the TTL-compatible remote on/off 
input on pin 10. The output pulse is in- 
hibited for levels below 0.8V. The output of 
the IC is no longer blocked when the re- 
mote on/off input is left floating or when a 
voltage >2V is applied. Starting up occurs 
via the slow-start circuit. 

The Output Stage 

The output stage of the NE5560 contains a 
bistable, a push-pull driven output transis- 
tor, and a gate, as indicated in Figure 14. 
The bistable is set by the flyback of the 
sawtooth. Resetting occurs by a signal 
either from the PWM or the current limit 
circuit. With this configuration, it is as- 
sured that the output is switched only 
once per period, thus prohibiting double 
pulsing. The collector and emitter of the 
output transistor are connected to respec- 
tively pin 15 and pin 14, allowing for normal 
or inverted output pulses. An internally 
grounded emitter would cause untolerable 
voltage spikes over the bonding wire, 
especially at high output currents. 

This current capability of the output tran- 
sistor is 40mA peak for Vqe « 0.4V. An in- 
ternal clamping diode to the supply volt- 
age protects the collector against over- 
voltages. The maximum voltage at theemit- 
ter (pin 14) must not exceed +5V. A gate, 
activated by one of the set or reset pulses, 
or by a command from the start-stop cir- 
cuit will immediately switch-off the output 
transistor by short-circuiting its base. The 
external inhibitor (pin 13) operates also via 
this base. 

Demagnetization Sense 

As indicated in Figure 14, the output of this 
NPN comparator will block the output 
pulse, when a voltage above 0.6V is applied 
to pin 13. A specific application for this 
function is to prevent saturation of forward 
converter transformers. This is indicated 
in Figui-e 15. 

Feed- Forward (Pin 16) 

The basic formula for a forward converter is 



VoUT = 



-(n = transformer ratio) 
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The signal V13 can be derived from the demagnetizing winding In a forward converter. 
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This means that in order to keep Vqut 3^ 3 
constant value, the duty cycle 6 must be 
made inversely proportional to the input 
voltage. A preregulation (feed-forward) 
with the function d~1/V|n can ease the 
feedbacl<-loop design. 

This loop now only has to regulate for load 
variations, which require Only a low feed- 
back gain in the normal operation area. The 
transformer of a forward converter must be 
designed in such a way that it does not 
saturate, even under transient conditions, 
where the max;imum inductance is deter- 
mined by dmax xV|n niax. A regulation 
of cJmax'^ 1 /V|N will allow for a considerable 
reduction or simplification of the 
transformer. The function of (3~1/Vin can 
be realized by using pin 16 of the NE5560. 

Figure 16 shows the electrical realization. 
When the voltage at pin 16 exceeds the 
stabilized voltage (pin 2), it will increase 
the charging current for the timing 
capacitor on pin 8. 

The operating frequency is not affected, 
because the upper trip level for sawtooth 
increases also. Note that the dpnax voltage 
on pin 6 remains constant because it is set 
via Vz. Figure 17 visualizes the effect on 
^max and the normal operating duty cycle 6. 
For V16 = 2xVz these duty cycles have halv- 
ed.Thegraphford = f(V16) is given in Figure 
18. 

NE/SE5560 Push-Pull Regulator 

This application describes the use of the 
Signetics NE/SE5560 adapted to function 
as a push-pull switched mode regulator, as 
shown in Figures 19 and 20. 

Input voltage range is -t- 12 to + 18V for a 
nominal output of +30 and -30V at a 
maximum load current of 1A with an aver- 
age efficiency of 81%. 

Features include feed forward input com- 
pensation, cycle-to-cycle drive current 
protection and other voltage sensing, line 
(to positive output) regulation < 1 % for an 
input range of -i- 13 to + 18V and load 
regulation to positive output of <3% for 
AIl(+) of 0.1 to 1 Amp. 

The main pulse width modulator operates 
to 48 kHz with power switching at 24 kHz. 
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DESCRIPTION 

The NE5410/SE5410 are 10-Bit Multiplying 
Digital-to-Analog Converters pin-and- 
function connpatible with the industry- 
standard MC3410, but with improved per- 
formance. These are capable of high- 
speed performance, and are used as 
general-purpose building blocks in cost- 
effective D/A systems. 

The NE/SE5410 provides complete 10-bit 
accuracy and differential nonlinearity over 
temperature, and a wide compliance volt- 
age range. Segmented current sources, in 
conjunction with an R/2R DAC provides 
the binary weighted currents. The output 
buffer amplifier and voltage reference 
have been omitted to allow greater speed, 
lower cost, and maximum user flexibility. 

APPLICATIONS 

• Successive approximation AID 
converters 

• High-speed, automatic test equipment 

• Higli-speed modems 

• Waveform generators 

• CRT dispiays 

• Strip CHART and X-Y piotters 

• Programmabie power suppiies 

• Programmabie gain and attenuation 



PIN CONFIGURATION 



N, F PACKAGES 



FEATURES 

• Pin-and-function compatible with 
MC3410 

• 10-bit resolution and accuracy 
(±0.05%) 

• Guaranteed differential non-linearity 
over temperature 

• Wide compliance voltage range 2.5 

to +2.5V 

• Fast settling time— 250ns typical 

• Digital inputs are TTL and CMOS 
compatible 

• High-speed multiplying input slew rate 
— 20mAVs 

• Reference amplifier internally 
compensated 

• Standard supply voltages + 5V and 
-15V 



ABSOLUTE MAXIMUM RATINGS +25°C unless otherwise noted 
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SYIVIBGL AND PARAMETER 
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DC ELECTRICAL CHARACTERISTICS Vcc = + 5.0Vdc, V^e = - 15Vdc, = 2.0mA, all digital inputs at high logic level. 

Hid 



SE5410: Ta= -55°C to + 125°C, NE5410 Series: TA=0°Cto +70°C 



SYMBOL AND PARAMETER 


TEST CONDITIONS 


NE/SE5410 


UNIT 


Min 


Typ 


Max 




Relative accuracy (Error 
relative to full scale Iq) 


Over temperature 




± 1/4 


±1/2 


LSB 


Differential non-linearity ' 


Over temperature 




± 1/4 


±1/2 


LSB 


ts 


^pttlinn timp tn within 

± 1/2 LSB (all bits low to high) 






250 




ns 


tpLH 
^PHL 


Propagation delay time 






35 
20 




ns 


TCIo 


Output full scale current drift 






20 


40 


ppm/'C 


V,H 


Digital Input Logic Levels 

(All bits) 
High Level, Logic "1" 
Low Level, Logic "0" 




2.0 




0.8 


Vdc 
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Digital Input Current (All bits) 
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Output Voltage Compliance 
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relative to full scale 
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Reference Amplifier Slew 
Rate 
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Reference Amplifier Settling 
Time 
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(All bits high) 






4.0 




PF 


'cc 
'be 


Power Supply Current 
(All bits low) 






+ 2 
-12 


+ 4 
-18 


mA 


Vcc 
Vee 


Power Supply Voltage Range 


Ta=25''C 
Vo = 


+ 4.75 
- 14.25 


+ 5.0 
-15 


+ 5.25 
-15.75 


Vdc 


Power Consunnption 






190 


300 


mW 



3414 



Signetics 



© 10 MASTER 1983 



ANALOG DIVISION 



OCTOBER 1982 



10-BIT HIGH-SPEED MULTIPLYING D/A CONVERTER NE541 0/SE541 



Preliminary 



TYPICAL PERFORMANCE CHARACTERISTICS 
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Figure 1. Output Current vs. Output Compliance Voltage 
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Figure 2. Maximum Output Compliance 
Voltage vs. Temperature 
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Figure 3. Power Supply Currents vs. Temperature 
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Figure 4. Reference Amplifier Frequency Response 
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CIRCUIT DESCRIPTION 

The NE5410 consists of four segment cur- 
rent sources which generate the 2 Most 
Significant Bits (MSBs), and an R/2R DAC 
implemented with ion implanted resistors 
for scaling the remaining 8 Least Signifi- 
cant Bits (LSBs). (See Figure 5.) This 
approach provides complete 10-bit accur- 
acy without trimming. 

The individual bit currents are switched 
ON or OFF by fully differential current 
switches. The switches use current steer- 
ing for speed. 

An on-chip high-slew reference current 
amplifier drives the R/2R ladder and seg- 
ment decoder. The currents are scaled in 
such a way that, with all bits on, the max- 
imum output current is two times 1023/ 
1024 of the reference amplifier current, or 
nominally 3.996mA for a 2.000mA refer- 



ence input current. The reference amplifier 
allows the user to provide a voltage input: 
Out-board resistor R16 (see Figure 6) con- 
verts this voltage to a usable current. A cur- 
rent mirror doubles this reference current 
and feeds It to the segment decoder and 
resistor ladder. Thus, for a reference 
voltage of 2.0 Volts and a Ikn resistor tied 
to Pin 16, the full scale current is approx- 
imately 4.0mA. This relationship will remain 
regardless of the reference voltage polarity. 

Connections for a positive reference volt- 
age are shown in Figure 6a. For negative 
reference voltage inputs, or for bipolar 
reference voltage inputs in the multiplying 
mode, R15 can be tied to a negative volt- 
age corresponding to the minimum Input 
level. For a negative reference input, R16 
should be grounded (Figure 6b). In addi- 
tion, the negative voltage reference must 
be at least 3V above the V^g supply volt- 



age for best operation. Bipolar input sig- 
nals may be handled by connecting R16 to 
a positive voltage equal to the peak posi- 
tive Input level at Pin 15. 

When a dc reference voltage is used, 
capacitive bypass to ground is recom- 
mended. The 5V logic supply is not recom- 
mended as a reference voltage. If a well 
regulated 5.0V supply, which drives logic, 
is to be used as the reference, R16 should 
be decoupled by connecting it to the 
+ 5.0W logic supply through another 
resistor and bypassing the junction of the 
two resistors with a 0.1/tF capacitor to 
ground. 

The reference amplifier Is internally com- 
pensated with a lOpF feed-forward capac- 
itor, which gives It its high slew rate and 
fast settling time. Proper phase margin is 
maintained with all possible values of R16 
and reference voltages which supply 
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Figure 5. NE5410 Equivalent Circuit 
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Figure 6. Basic Connections 



2.0mA reference current into Pin 16. The 
reference current can also be supplied by 
a high impedance current source of 
2.0mA. As R16 increases, the bandwidth 
of the amplifier decreases slightly and 
settling time increases. For a current 
source with a dynamic output impedance 
of 1.0Mn, the bandwidth of the reference 
amplifier is approximately half what it is in 
the case of R16= LOkQ, and settling time 
is *10/iS. The reference amplifier phase 
margin decreases as the current source 
value decreases in the case of a current 
source reference, so that the minimum ref- 
erence current supplied from a current 
source is 0.5mA for stability. 

OUTPUT VOLTAGE 
COMPLIANCE 

The output voltage compliance ranges 
from -2.5 to +2.5V. As shown in Figure 1, 
this compliance range is nearly constant 
over temperature. At the temperature ex- 
tremes, however, the compliance voltage 
may be reduced if - Vg^ > - 15V. 

ACCURACY 

Absolute accuracy is a measure of each 
output current level with respect to its 
intended value. It is dependent upon rela- 
tive accuracy and full scale current drift. 
Relative accuracy, or linearity, is the 
measure of each output current with re- 
spect to its intended fraction of the full 
scale current. The relative accuracy of the 
NE5410 is fairly constant over tempera- 
ture due to the excellent temperature 
tracking, of the implanted resistors. The 
full scale current from the reference 
amplifier may drift with temperature caus- 
ing a change in the absolute accuracy. 
However, the NE5410 has a low full scale 
current drift with temperature. 

The SE5410 and the NE5410 are accurate 
to within ± 1/2 LSB at 25'C with a refer- 
ence current of 2.0mA on Pin 16. 



MONOTONICITY 

The NE5410 and SE5410 are guaranteed 
monotonic over temperature. This means 
that for every increase in the input digital 
code, the output current either remains 
the same or increases but never 
decreases. In the multiplying mode, where 
reference input current will vary, mono- 
tonicity can be assured if the reference in- 
put current remains above 0.5mA. 
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SETTLING TIME 

The worst case switching condition 
occurs when all bits are switched "on," 
which corresponds to a low-to-high transi- 
tion for all bits. This time is typically 250ns 
for the output to settle to within ± 1/2 LSB 
for 10-bit accuracy, and 200ns for 8-bit- 
accuracy. The turn-off time is typically 
120ns. These times apply when the output 
swing is limited to a small (<0.7 Volt) 
swing and the external output capacitance 
is under 25pF. 



The major carry (MSB off-to-on, all others 
on-to-off) settles in approximately the 
same time as when all bits are switched 
off-to-on. 

If a load resistor of 625 Ohms is con- 
nected to ground, allowing the output to 
swing to -2.5 Volts, the settling time in- 
creases to 1.5^s. 

Extra care must be taken in board layout 
as this is usually the dominant factor in 
satisfactory test results when measuring 



settling time. Short leads, 100/iF supply by- 
passing, and minimum scope lead length 
are all necessary. 

A typical test set-up for measuring set- 
tling time is shown in Figure 7. The same 
set-up for the most part can be used to 
measure the slew rate of the reference 
amplifier (Figure 9) by tying all data bits 
high, pulsing the voltage reference input 
between and 2V, and using a 20n load 
resistor Rl. 
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Figure 7. Settling Time 
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Figure 8. Propagation Delay Time 
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Figure 9. Reference Amplifier Settling Time and Slew Rate 
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Figure 10. Voltage Output Circuits 
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10 BIT CONVERSION TIME = 3.3^s WITH 3MHz CLOCK. 

THIS CONVERTER USES A 2504 12-BIT SUCCESSIVE APPROXIMATION 
REGISTER IN THE SHORT CYCLE OPERATING MODE WHERE THE END OF 
CONVERSION SIGNAL IS TAKEN FROM THE FIRST UNUSED BIT OF THE 
SAR (Q,o). 

Figure 11. Successive Approximation AID Converter 
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Figure 12. 8-Bit nP Bus Interface 



3420 



Signetics 



© IC MASTER 1983 



ANALOG DIVISION 



JUNE 1982 



10-BIT HIGH-SPEED MULTIPLYING D/A CONVERTER 



NE5410/SE54iO 



Preliminary, 




Vcc Vee 



NE5410 



10 



Qo Q9 
RST 10-BIT COUNTER CP< 




4 MSB 



V|N FULL SCALE = 4 mA (Ri + Rt) 



Figure 13. Staircase AID 



NE5410 TERMINOLOGY 

RELATIVE ACCURACY — Maximum out- 
put deviation from the straight line con- 
necting zero and full scale, expressed 
as a percentage of full scale. 

DIFFERENTIAL NON-LINEARITY — The 
deviation of a measured step from the 
Ideal difference expressed In LSB. 

MONOTONICITY — For every increase in 
the input digital word, the output 
current either remains the same or 
increases. 



SETTLING TIME — The elapsed time from 
the input transition until the output has 
settled within an error band about its 
final value (to 0.05% of its final value). 

OUTPUT FULL SCALE CURRENT DRIFT- 
The average change in full scale current 
between 25''C and either temperature 
extreme, expressed in parts per millfon 
of full scale per degree C. 

REFERENCE AMPLIFIER SLEW RATE — 
The maximum rate of change of the full 



scale output current expressed in milli- 
amperes per microsecond. 
OUTPUT VOLTAGE COMPLIANCE — The 
maximum voltage that can be applied to 
the output pin so that the speci- 
fied change in output current is not 
exceeded. 

POWER SUPPLY SENSITIVITY — The 
change in full scale current caused by a 
change in V^^, expressed as a percent 
of full scale current per percent change 
in Vee. 



© IC MASTER 1983 



Signetics 



3421 



BIFET Products 

from Tbxas Instruments 



3-pin JFET-input voltage follower 
Types TL068I, TL068C 



CO 

c 
E 

i_ 
-♦— < 
(0 

c 

to 
CO 

X 




Features 

• 3-lead LP (TO-92) package 

• Maximum quiescent supply current . . . 250 /tA 

• Wide input/output voltage range 

• Low input bias currents 

• Output short-circuit protection 

• High impedance JFET input stage 

• Internal frequency compensation 

• Latch-up free operation. 

Description 

The TL068 is a low power JFET-input unity gain amplifier 
featuring high input impedance (10^2 ohms typical), wide 
bandwidth (1MHz), and a low input bias current (30 pA 
typical). A current sourcing load, such as a pull up resistor 
(see fig. 1 ) is required for circuit operation. 

The TL068C is characterized for operation from 0°C to 
70°C. The TL068I is characterized for operation from -25°C 
to 85°C. 

Absolute maximum ratings over operating free-air 
temperature range (unless otherwise noted) 



TL068I, TL068C ... LP 
SILECTt PACKAGE 





TL068 


Voltage from output to - Vee 


36V 


Voltage from input to -Vee 


36V 


Voltage from input to output 


30V 


Duration of short circuit (see Note 1) 


unlimited 


Continuous total dissipation at (or below) 25°C 
free-air temperature (see Note 2) 


775mW 


Operating free-air temperature range . . . TL068C 
. . . TL068I 


QX to 70°C 
- 25°C to 85°C 


Storage temperature range 


-65°C to ISOX 


Lead temperature 1/16 inch (1,6 mm) from 
case for 10 seconds 


260°C 



Notes: 1 . The output may be shorted to any point as long as the voltage from output to - Vee 

doesn't exceea 36V. Temperature and or - Vee must be limited to insure that dissipation 
rating is not exceeded. 
2. For operation above 25°C free-air temperature, reter to Dissipation Derating Table. 
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Dissipation derating table above 25°C 



PACKAGE 


POWER 
RATING 


DERATING 
FACTOR 


LP 


775 mW 


6.3mW/,. 




n\ Texas Instruments 

i INCORPORATED 

POST OFFICE BOX 225612 • DALLAS, TEXAS 75265 

3422 © IC MASTER 1983 



BIFET Products 

from Texas Instruments 



JFET-input operational amplifiers 
Types TL066I, TL066C, TL066AC, TL066BC 

adjustable low-power 



Features 

4 Devices cover commercial and industrial 
temperature ranges 

• Very low, adjustable ("programmable") power consumption 

• Adjustable supply current ... 5 to 200 |jlA 

• Very low input bias and offset currents 

• Wide supply range . . . ± 1 .2 V to ± 1 8V 

• Wide common-mode and differential voltage ranges 

• Output short-circuit protection 

• High input impedance . . . JFET-input stage 

• Typical unity-gain bandwidth ... 1 MHz (100 kHz at 25 |jlW) 

• High slew rate . . . 3.5 V / |xs typ 

• Internal frequency compensation 

• Latch-up-free operation 

Description 

The TL066, TL066A, and TL066B are JFET-input operational 
amplifiers similar to the TL061 with the additional feature of 
being power-adjustable. They feature very low input offset 
and bias currents, high input impedance, wide bandwidth, 
and high slew rate. The power-control feature permits the 
amplifiers to be adjusted to require as little as 25 microwatts 
of power This type of amplifier, which provides for changing 
several characteristics by varying one external element, is 
sometimes referred to as being "programmable". The JFET 
input stage combined with the adjustable-low-power feature 
results in superior bandwidth and slew rate performance 
compared to low-power bipolar-input devices. 

The TL066I is characterized for operation from - 25°C to 
85°C, and the TL066C, TL066AC, and TL066BC are 
characterized for operation from 0°C to 70°C. 



TL066, TL066A, TL066B 
JG OR P DUAL-IN-LINE 
PACKAGE (TOP VIEW) 
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CONT Vcc- Pl'l 

















Absolute maximum ratings over operating free-air 
temperature range (unless otherwise noted) 





TL066I 


TL066C 
TL066AC 
TL066BC 


Supply voltage, Vcc+ (see Note 1) 


18V 


18V 


Supply voltage, Vcc - (see Note 1 ) 


-18V 


-18V 


Differential input voltage (see Note 2) 


±30V 


±30V 


Input voltage (see Notes 1 and 3) 


±15V 


-15V 


Voltage betvi/een- power-control 
terminal and Vcc- 


±0.5V 


±0.5V 


Duration of output short 
circuit (see Note 4) 


Unlimited 


Unlimited 


Operating free-air 
temperature range 


-25°C 
to 85°C 


O-'C 
to 70°C 


Storage temperature 
range 


-65X 
to 150°C 


-65° 
to 150''C 


Lead temperature 1/16 incti JG 
(1 ,6 mm) from case for 60 seconds Package 


300°C 


300°C 


Lead temperature 1/16 inch P 
(1 ,6 mm) from case for 10 seconds Package 


260°C 


260°C 



Notes: 1 , All voltage values, except differential voltages, are with respect to the midpoint between 
Vcc + and Vcc - 

2. Differential voltages are at the noninverting input terminal with respect to the inverting 
input terminal. 

3. The magnitude of the input voltage must never exceed the magnitude of the supply 
voltage or 15 volts, whichever is less. 

4. The output may be shorted to ground or to either supply. Temperature and or supply 
voltages must be limited to ensure that the dissipation rating is not exceeded. 

Dissipation derating table above 25°C 



PACKAGE 


POWER 
RATING 


DERATING 
FACTOR 


JG (Glass-Mounted Chip) 
P 


825 mW 
1000 mW 


6.6mW/^C 
8.0 mW/'C 
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JFET-input operational amplifiers 
Types TL087, TL088, TL287, TL288 
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Featurt > 

• Low input offset voltage . . . 0.5mV max for TL087 & TL287 

. . . 3.0mV max for TL088 & TL288 

• Low power consumption 

• Wide common-mode and differential voltage ranges 
» Low input bias and offset currents 

• Output short-circuit protection 

• High input impedance . . . JFET-input stage 

• Internal frequency compensation 

• Latch-up-free-operation 

• High slew rate . . . 1 3 V / (jls typ 

Description 

These JFET-input operational amplifiers incorporate 
well-matched high-voltage JFETand bipolar transistors in a 
monolithic integrated circuit. They feature low input offset 
voltage, high slew rate, low input bias and offset current, and 
low temperature coefficient of input offset voltage. 
Offset-voltage adjustment is provided for the TL087 and 
TL088. 

Device types with an "M" suffix are characterized for 
operation over the full military temperature range of - 55°C 
to 125°C, those with an "I" suffix are characterized for 
operation from -25°C to 85°C, and those with a "C" suffix 
are characterized for operation from 0°C to 70°C. 

Absolute maximum ratings over operating free-air 
temperature range (unless otherwise noted) 



TL087, TL088 
JG OR P DUAL-IN-LINE 
PACKAGE (TOP VIEW) 



TL088 
U FLAT PACKAGE 
(TOP VIEW) 





TL088M 
TL288M 


TL0B7I 
TL088I 
TL287I 
TL288I 


TL087C 
TL088C 
TL287C 
TL288C 


Supply voltage, Vcc + (see Note 1 ) 


18V 


18V 


18V 


Supply voltage, Vcc - (see Note 1) 


-18V 


-18V 


-18V 


Differential input voltage (see Note 2) 


±30V 


±30V 


±30V 


input voltage (see Notes 1 and 3) 


±15V 


±15V 


±15V 


Duration of output 
stiort circuit (see Note 4) 


Unlimited 


Unlimited 


Unlimited 


Operating free-air 
temperature range 


-55°C 
to 125°C 


-25°C 
to 85°C 


0°C 
to 70°C 


Storage temperature range 


-65°C 
to150°C 


-65°C 
to150°C 


-65°C 
to 150°C 


Lead temperature 1/16 inch ir^nrii 


300°C 


300°C 


■ 300°C 


Lead temperature 1/16 inch (1 ,6 mfn) P 
from case for 10 seconds package 




260°C 


260°C 



Notes: 1 . All voltage values, except differential voltages, are with respect to tfie midpoint between 
Vcc + and Vcc - ■ 

2. Differential voltages are at tfie noninverting input terminal with respect to the inverting 
Input terminal. 

3. The magnitude of the input voltage must never exceed the magnitude of the supply 
voltage or 15 volts, whichever is less. 

4. The output may be shorted to ground or to either supply Temperature and/or supply 
voltages must be limited to ensure that the dissipation rating is not exceeded. 




® © ® © 
I I i I I 



I I 



© © © © © 



TL287, TL288 
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PACKAGE (TOP VIEW) 
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U FLAT PACKAGE 
(TOP VIEW) 
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Dissipation derating table above 25°C 



PACKAGE 


POWER 
RATING 


DERATING 
FACTOR 


JG (Alloy- Mounted Chip) 
JG (Glass-Mounted Chip) 

P 

U 


1050 mW 
825 mW 

1000 mW 
675 mW 


8.4 mW/°C 
6.6 mW/°C 
8.0 mW°C 
5.4 mW/°C 
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Low-power JFET-input operational amplifiers 
Types TL060, TL060A, TL061, TL061A, 
TL061B, TL062, TL062A, TL062B, 
TL064, TL064A, TL064B 



Features 

19 Devices cover commercial, industrial, and military 
temperature ranges 

• Very low power consumption 

• Typical supply current . . . 200 jjlA 

• Wide common-mode and differential voltage ranges 

• Low input bias and offset currents 

• Output short-circuit protection 

• High input impedance . . . JFET-input stage 

• Internal frequency compensation 

• Latch-up-free operation 

• High slew rate . . . 3.5V / |xs typ 

Description 

The JFET-input operational amplifiers of the TL061 series 
are designed as low-power versions of the TL081 series 
amplifiers. They feature high input impedance, wide 
bandwidth, high slew rate, and low input offset and bias 
currents. The TL061 series features the same terminal 
assignments as the TL071 and TL081 series. Each of these 
JFET-input operational amplifiers incorporates well-matched, 
high-voltage JFETand bipolar transistors in a monolithic 
integrated circuit. 

Device types with an "M" suffix are characterized for 
operation over the full military temperature range of - 55°C 
to 125°C. Devices with an 'T' suffix are characterized for 
operation from - 25°C to 85°C, and those with a "C" suffix 
are characterized for operation from 0°C to 70°C. 
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JG OR P DUAL-IN-LINE 
PACKAGE (TOP VIEW) 
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TL061,TL061A, TL061B 
JG OR P DUAL-IN-LINE 
PACKAGE (TOP VIEW) 




LiJUilllliJ 



TL062, TL062A, TL062B 
JG OR P DUAL-IN-LINE 
PACKAGE (TOP VIEW) 




OUT INV NON VCC- 
PUT INPUT INV 
INPUT 



TL061 
U FLAT PACKAGE 
(TOP VIEW) 



NC NC ^CC* PUT (ISI2) 

® © ® © © 
I I I I I 



I i 



© © © © © 



NON 
INPUT 



TL062 
U FLAT PACKAGE 
(TOP VIEW) 



NON 
INPUT INPUT 



® © © ■© © 
' ' 'J 




© © © © © 



TL064 ... J, N, OR W PACKAGE 
TL064A, TL064B ... J OR N PACKAGE 
(TOP VIEW) 
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JFET-input differential 
comparators with strobes 
Types TL311, TL311A 



Features 

• Fast response times 

• Strobe capability 

• Designed to replace LM31 1 

• Common-mode input voltage range includes Vqc- 

• N-channel JFET high-impedance input 

• Can operate from single 5-V supply 

Description 

The TL31 1 , and TL31 1 A are high-speed voltage 
comparators. These devices use an N-channel JFET 
high-impedance input structure that extends the operating 
range of the common-mode input voltage to include the 
value of the Vcc - supply. Designed for a wide variety of 
applications, the TL31 1 , and TL31 1 A can be operated over a 
wide range of supply voltage, including ± 15-volt supplies 
for operational amplifiers and single 5-volt supplies for logic 
systems. The uncommitted output transistor can drive loads 
referenced to ground, Vcc + > o'' Vcc ~ • Additionally, it is 
capable of driving loads that require switching up to 50 volts. 
Outputs can be wire-OR connected. 

Offset balancing and strobe capability are available. If the 
strobe input is low (more negative than V|c + 0.3 V), the 
output will be in the off state regardless of the differential 
input. 

The TL 31 1 and TL31 1 A are characterized for operation 
from 0°C to 70°C. 

Absolute maximum ratings over operating free-air 
temperature range (unless otherwise noted) 





TL311,TL311A 


Supply voltage, Vcc+ (see Note 1) 


18V 


Supply voltage, Vcc- (see Note 1) 


-18V 


Differential input voltage (see Note 2) 


±30V 


Input voltage range (eitfier input, see Notes 1 
and 3) 


Vcc- to 15V 


Voltage from emitter output to Vcc - 


30V 


Voltage from collector output to Vcc - 


40V 


Duration of output short circuit (see Note 4) 


10 s 


Operating free-air temperature range 


0°C to 70°C 


Storage temperature range 


-65°C to150°C 


Lead temperature 1/16 inch (1 ,6 mm) from JG 
case for 60 seconds package 


300°C 


Lead temperature 1/16 inch (1 ,6 mm) from p 
case for 10 seconds package 


260°C 



Notes: 1 . These voltage values are witli respect to the midpoint between Vcc + and Vcc - ■ 

2. DItterential voltages are at the noninverting input terminal with respect to the inverting 
input terminal. 

3. The input voltage must never be more positive than Vcc+ or 15 volts, whichever is less, 
or more negative than Vcc - ■ 

4. The output may be shorted to ground or either power supply. 



JG OR P DUAL-IN-LINE 
PACKAGE (TOP VIEW) 



Dissipation derating table above 25°C 



PACKAGE 


POWER 
RATING 


DERATING 
FACTOR 


JG (Glass-Mounted Chip) 
P 


825 mW 
1000 mW 


6.6 mW/°C 
8.0 m\N/X 
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Low-noise JFET-input operational amplifiers 
Types TL070, TL070A, TL071, TL071A, TL071B, 
TL072, TL072A, TL072B, TL074, TL074A, 

TL074B, TL075 



Features 

20 Devices cover commercial, industrial, and military 
temperature ranges 

• Low noise . . . Vn = 1 8 nV / xHHz typ 

• Low harmonic distortion . . . 0.002% typ 

• Wide common-mode and differential voltage ranges 

• Low input bias and offset currents 

• Output short-circuit protection 

• High input impedance . . . JFET-input stage 

• Internal frequency compensation 

• Latch-up-free operation 

• High slew rate ... 1 3 V / |jls typ 

Description 

The JFET-input operational amplifiers of the TL071 series 
are designed as low-noise versions of the TL081 series 
amplifiers with low input bias and offset currents and fast 
slew rate. The low harmonic distortion and low noise make 
the TL071 series ideally suited as amplifiers for high-fidelity 
and audio preamplifier applications. Each amplifer features 
JFET inputs (for high input impedance) coupled with bipolar 
output stages, all integrated on a single monolithic chip. 

Device types with an "M" suffix are characterized for 
operation over the full military temperature range of - 55°C 
to 125°C. Devices with an "I" suffix are characterized for 
operation from - 25°C to 85°C, and those with a "C" suffix 
are characterized for operation from 0°C to 70°C. 

TL070, TL070A 
JG OR P DUAL-IN-LINE 
PACKAGE (TOP VIEW) 





OFFSET 
OUT NULL 




COMP VcC* PUT (N2I 








uii_nj_n_!_r 

OFFSET INV NON VrC— 




NULL INPUT iNV 
COMP INPUT 





TL071,TL071A, TL071B 
JG OR P DUAL-IN-LINE 
PACKAGE (TOP VIEW) 



TL072, TL072A, TL072B 
JG OR P DUAL-IN-LINE 
PACKAGE (TOP VIEW) 









OFFSET 
OUT NULL 




NC "CC PUT IN21 




• 








OFFSET INV NON V rr - 






LL INP 


JT INV 
INPUT 





VCC* INPUT INPUT 




OUT INV NON VcC 



PUT INPUT INV, 



TL074, TL074A, TL074B 
J, N, OR W DUAL-IN-LINE 
OR W PACKAGE (TOP VIEW) 



55 



55 



rniiJiiTiAriLriiriir 



TL075 
N DUAL-IN-LINE 
PACKAGE (TOP VIEW) 
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Texas Instruments 

INCORPORATED 

POST OFFICE BOX 225612 • DALLAS, TEXAS 75265 



© IC MASTER 1983 3427 



\bltage Regulators 

from Texas Instruments 



Pulse-Width-Modulation Controller Type TL593 



Features 

• Complete PWM Power Control Circuitry 

• Uncommitted Outputs for 200 mA Sink or 
Source Capability 

• Output Control Selects Single-Ended or Push- 
pull Operations 

• Internal Under-Voltage Lockout Cii'cuitry 

• Internal Circuitry Pi-ohibits Double Pulse at 
Either Output 

• Variable Dead Time Pi'ovides Control Over < 
Total Range 

• Internal Regulator Piwides a Stable ( ± ¥'/( ) 
Reference Supply 

• Circuit Architecture Provides Easy 
Synchronization 

Description 

The TL593 incorporates on a single monolithic 
chip all the functions required in the constmction 
of a pulse- width-modulation control circuit. De- 
signed primarily for power supply control, the 
TL593 contains an on-chip 5V regulator, an error 
amplifier, a current-limit sense amplifier, adjusta- 
ble oscillator, dead-time control comparator, 
pulse-steering flip-flop, and output-control circui- 
try. The uncommitted output transistors provide 
either common-emitter or emitter-follower out- 
put capability. Push-pull or single-ended output 
operations may be selected through the output- 
control function. 

The architecture of the TL593 prohibits the 
possibility of either output being pulsed twice 
during push-pull operation. The internal error 
amplifier exhibits a common-mode voltage range 



N PACKAGE CONNECTION DIAGRAM TOP VIEW 



INONINV INPUT M 
'— 1 
I I 
INV INPUT I 2 

FEEDBACK jY 

OEAO TIME CONTROL FT 

CT [T 

RT IT 

GND r? 

CI 



16 NONINV INPUT I 



IS INV INPUT 
lT| REF OUT 
13] OUTPUT CONTROL 
12] VCC 
iT] C2 
^0 \ 12 
T\ El 



(CURRENT- 
LIMIT AMP 



from -0.2 volt to VCC -2 volts. The current- 
limit sense amp has an 80 millivolt offset in 
series with the inverting input, eliminating the 
need for external offset components. The dead- 
time control comparator has a fixed offset that 
provides approximately 5% dead time unless ex- 
ternally altered. The on-chip oscillator may be 
by-passed by terminating Rt (pin 6) to the refer- 
ence output and providing a sawtooth input to 
CT (pin 5), or it may be used to drive the 
common TL593 circuitry and provide a sawlooth 
input for associated control circuitry in syn- 
chronous multiple-rail power supplies. The 
TL593 is designed to replace the TL493. 



FUNCTION TABLE 


INPUT (OUTPUT-CONTROL) 


OUTPUT FUNCTION 


Grounded 


Single-ended 
or parallel output 


At Vref 


Normal push-pull 
operation 



OUTPUT 
CONTROL 
(See Function Table) 
(13) 





NONINVERTING t!5L 
INPUT ^ 
INVERTING 
INPUT 



FEEDBACK 



UNDER-VOLTAGE 
LOCKOUT 
CONTROL 



(12) 



VCC 



(14) 
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Pulse-Width-Modulation Controller Type TL594 



Features 

• Complete PWM Power Control Circuitry 

• Uncommitted Outputs for 200-mA Sink or 
Source 

• Output Control Selects Single-Ended or 
Push-Pull Operation 

• Internal Circuitry Prohibits Double Pulse at 
Either Output 

• Variable Dead-Time Provides Control Over 
Total Range 

• Internal Regulator Provides a Stable 5-V 
Reference Supply ( ± 1%) 

o Circuit Architecture Provides Easy 
Synchronization 

• Two Error Amplifiers for Greater Design 
Flexibility 

• Internal Under-Voltage Lockout Circuitry 
Description 

The TL594 provides the identical functions found 
in the TL593, except for the current-limit ampli- 
fier. The TL594 contains two error amplifiers for 
design flexibility. Both of these internal ampli- 
fiers exhibit a common-mode voltage range from 
-0.2 volt to VCC -2 volts. The rest of the 
functions, the on-board 5V reference, the ad- 



N OR J PACKAGE CONNECTION DIAGRAM TOP VIEW 



INONINV INPUT I 1 
INV INPUT I 2 
FEEDBACK |3 
DEAD-TIME CONTROL FT 
CT [T 
RT [T 

GND r? 

C1 



161 NONINV INPUT 
isj INV INPUT 
iJl REF OUT 
lil OUTPUT CONTROL 
12] VCC 
iT] C2 
10] E2 
7] EI 



ERROR 
AMP 2 



justable oscillator, the dead-time comparator, 
pulse-steering flip-flop, output control circuitry, 
and the uncommitted output transistors are 
identical in both devices. The TL594 is de- 
signed to replace the TL494. 



FUNCTION TABLE 


INPUT (OUTPUT-CONTROL) 


OUTPUT FUNCTION 


Grounded 


Single-ended 
or parallel output 


At Vref 


Normal push-pull 
operation 



RT 



(6) 



(5) 



DEAD 
TIME 
CONTROL 



OSCILLATOR 



NONINVERTING SIL. 
INPUT 

INVERTING (2) 
INPUT — 
NONINVERTING L!°L 
INPUT 

INVERTING (15L 
INPUT 



FEEDBACK 



(3) 



OUTPUT 
CONTROL 
(SEE FUNCTION TABLE) 
(13) 




PULSE-STEERING 
FLIP-FLOP 



UNDER-VOLTAGE 
LOCKOUT 
CONTROL 



REFERENCE 
REGULATOR 



(12) 



(14) 



(7) 



VCC 



REF OUT 
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Pulse-Width-Modulation Controller 
Type TL595 



Features 

• Complete PWM Power Control Circuitry 

• Uncommitted Outputs for 200-mA Sink or 
Source 

• Output Control Selects Single-Ended or 
Push-Pull Operation 

• Internal Circuitry Prohibits Double Pulse at 
Either Output 

• Variable Dead-Time Provides Control Over 
Total Range 

• Internal Regulator Provides a Stable 5-V 
Reference Supply ( ± 1%) 

• Circuit Architecture Provides Easy 
Synchronization 

• Two On-Board Error Amplifiers for Greater 
Design Flexibility 

• Internal Under Voltage Lockout Circuitry 

• On Chip 39-V Zener 

• External Control of Output Steering 

Description 

The TL595 provides the identical functions 
found in the TL594. In addition the TL595 con- 
tains an on-chip 39- Volt zener diode for high 
voltage applications where VCC is greater than 
40 volts, and an output steering control that 
overrides the internal control of the pulse-steei^ 
ing flip-flop. The TL595 is designed to replace 
the TL495. 



N PACKAGE CONNECTION DIAGRAM TOP VIEW 



NONINV INPUT I 1 



DEAD-TIME CONTnOL 4 



18 I NONINV INPUT 



14 OUTPUT CONTROL 



13 STEERING INPUT 



FUNCTION TABLE 


INPUTS 




OUTPUT 
FUNCTION 


OUTPUT 
CONTROL 


STEERING 
INPUT 


Grounded 


Open 


Single-ended or 
parallel output 


At Vref 


Open 


Normal push-pull 
operation 


At Vref 


Vi<0.4V 


PWM Output at 01 


At Vref 


Vi<2,4V 


PWM Output at 02 



|TL595 ONLYI 

rifEERING 1 OUTPUT 
I CONTROL 1 CONTROL 
I (13) 



DEAD 
TIME 
CONTROL 



NONINUERTING Oi 
INPUT 

INVERTING (11 

"^''"^ (181 
NONINVERTING L'"' 

INPUT 



FEEDBACK 




(5) 




OSCILLATOR 


= 1 v' 


1 — c 









(TL595 ONLY) 
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High-voltage adjustable regulator 
Type TL783C 



Features 

• Output Adjustable From 1.25 Volt to 125 Volt 

o 700 mA Output Current 

o Full Short-Circuit, Safe-Operating-Area, and 
Thermal Shutdown Protection 

• 0.001 %/V Typical Input Regulation 

• 76 dB Typical Ripple Rejection 

• 0.15% Typical Output Regulation 

• Standard TO-220AB Pacl<age 

Description 

The TL783 is an adjustable 3-terminal positive-voltage 
regulator with an output range of 1.25 volts to 125 volts 
and a DMOS output transistor capable of sourcing 
more than 700 milliamperes. It-is designed for use in 
high-voltage applications where standard bipolar 
regulators cannot be used. Excellent performance 
specifications . . . superior to those of most bipolar 
regulators . . . are achieved through circuit design and 
advanced layout techniques. 

As a state-of-the-art regulator, the TL783 combines 
standard bipolar circuitry with high-voltage double- 
diffused MOS transistors on one chip to yield a device 
capable of withstanding voltages far higher than 
standard bipolar integrated circuits. Because of its 
lack of secondary breakdown and thermal runaway 
characteristics usually associated with bipolar outputs, 
the TL783 maintains full overload protection while 
operating at up to 125 volts from input to output. 
Other features of the device include current limiting, 
safe-operating-area (SOA) protection, and thermal 
shutdown. Even if the adjustment pin is inadvertently 
disconnected, the protection circuitry remains 
functional. 

Only two external resistors are required to program 
the output voltage. An input bypass capacitor is 
necessary only when the regulator is situated far from 
the input filter. An output capacitor, although not 
required, will improve transient response and 
protection from instantaneous output short-circuits. 
Excellent ripple rejection can be achieved without a 
bypass capacitor at the adjustment terminal. 



KC PACKAGE 



(TOP VIEW) 



INPUT 

OUTPUT 

ADJUSTMENT 



TO-220AB 




FUNCTIONAL BLOCK DIAGRAM 
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High-voltage adjustable regulator 
Type TL783C 



Absolute maximum ratings over operating 
temperature range (unless otherwise noted) 



Input-to-output differential voltage, Vi — Vo 


125V 


Continuous total dissipation at (or below) 25°C 
free-air temperature (see Note 1) 


2W 


Continuous total dissipation at (or below) 25°C 
case temperature (see Note 1) 


20W 


Operating free-air, case, or virtual 
junction temperature range 


0°Cto150°C 


Lead temperature inch (1,6mm) 
from case for 10 seconds 


260°C 


NOTE 1: For operation above 25°C free-air or case temperature, refer to the dissipation 
derating curves. Figures 1 and 2. 

Recommended operating conditions 




MIN 


MAX 


UNIT 


Input-to-output voltage differential, Vi - Vo 




125 
700 


V 


Output current, lo 


15 


mA 


Operating virtual junction temperature, Tj 





125 


°C 



FREE-AIR TEMPERATURE 
DISSIPATION DERATING CURVE 



2000 



1800 



1600 



m 1400 



1200 



1000 



800 
600 
400 

200 










































































_ Deratinc 

R^JA ^ 


3 factor = 
B2.5°C/W 


16 mW/°C 





















25 50 75 100 125 150 

Ta — Free-Air Temperature — °C 
FIGURE 1 



CASE TEMPERATURE 
DISSIPATION DERATING CURVE 



















































































" Deratin 
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- R^CJ« 


g factor - 
3 70°C 
4°C/W 


250 mW/ 


°C 
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Tc — Case Temperature — °C 
FIGURE 2 
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TL780 Series New Industry Heavyweight 

TI's new TL780 series is a pin-for-pin replacement for the |xA7800 series 
of voltage regulators with identical power handling capabilities. 

Greatly improved output voltage tolerance, line regulation, load reg- 
ulation and temperature coefficients are just a few of the key features. 
Features and enhancements accomplished by process techniques, rather 
than standard electrical screening. 

You'll find TL780 series devices ideal for apphcations that require 
maximum output voltage tolerances tighter than the 4-5% generally 
available, or where multiple on-board regulators must maintain the 5% 
tolerance commonly required. 

The new series consists of: • TL780-05: 5-volt regulator • TL780-12: 
12 volt regulator • TL780-15: 15-volt regulator. 

The TL780-05, TL780-12, and TL780-15 fixed three-terminal series 
pass regulators are greatly improved versions of the popular |xA78XX 
series. The TL780 series offers significantly improved regulation perfor- 
mance, while maintaining the power handling capabilities of the 
(xA78XX series. Consider replacing the |jlA7805, |jlA7812, or |jlA7815 
with the TL780-05, TL780-12, or TL780-15 for all your critical 
applications. 



TI780 vs. ^A78 PERFORMANCE COMPARISON 


DESCRIPTION 


TL780-XX 


jjiATBXX 



Improved Output Voltage Tolerance (a 25°C ± 1 % ± 4% 

Over Full Operating Range ±2% ±5% 

Improved Line Regulation = 7\/ to 25V 5mV lOOmV 

Improved Load Regulation Vq^t = 5 mA to 1 .5 A 25 mV lOOmV 

Improved Temperature Coefficient 0.25mV/°C 1.1mV/°C 
Identical Pinouts 

Identical Output Currents 1.5 A 1.5 A 

Identical Drop Out Voltages 2V 2V 

Identical Bias Currents 8 mA 8 mA 



PARAMETER 


TEST CONDITIONS* 


TEMP 


MIN 


TYP 


MAX 


UNIT 


Output Voltage 


In = 5mAto 1A, 
V| = 7V to 20V 
Ps:15W 


25°C 
0°C to125°C 


4.95 
4.9 


5 


5.05 
5.1 


V 


Input Regulation 


V, = 7V to 25V 
V| = SVto 12V 


25°C 
25°C 




0.5 
0.5 


5 
5 


mV 


Ripple Rejection 


V, = 8Vto18V 
f = 120 KHz 


OX to125°C 


70 


85 




dB 


Output Regulation 


U = 5 mAto 1.5 A 
Iq = 250 mA to 750 
mA 


25°C 
25X 




4 

1.5 


25' 
15 


mV 


Output Resistance 


f = 1 KHz 


0°C to 125°C 




0.0035 




n 


Temperature Coefficient 
of 

Output Voltage 














Ig = 5 mA 


0°C to 125°C 




0.25 




mV/°C 


Output Noise Voltage 


f = 10 Hz to 100 KHz 


25°C 




75 




jxV 


Dropout Voltage 


lo = 1A 


25°C 




2 




V 


Bias Current 




25°C 




5 


8 


mA 


Bias Current Change 


V| = 7V to 25V 
Ig = 5 mA to 1 A 


0°C to 125°C 




0.7 
0.03 


1.3 
0.5 


mA 


Short-Circuit 
Output Current 


V| = 35V 


25°C 




750 




mA 


Peak Output Current 




25X 




2.2 




A 



'Note: All characteristics are measured with a capacitor across the input of 0.33 m-F and a capacitor across the output of 0.22 nF. All 
characteristics except noise voltage and ripple rejection ratio are measured using pulse techniques (t =5 10 ms, duty cycles « 
5%). Output voltage changes due to changes in internal temperature must be tal<en into account separately 
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TL780 Series Voltage Regulators 



TL780-12C ELECTRICAL CHARACTERISTICS (V, 


= 19V, lo = 500 mA UNLESS OTHERWISE NOTED) 




PARAMETER 


TEST CONDITIONS* 


TEMP 


MIN 


TYP 


MAX 


UNIT 


Output Voltage 


Ig = 5 mA to 1 A, 
V| - 14.5V to 27V 
P« 15W 


25°C 
0°G to 1 25°C 


11.88 
11.76 


12 


12.12 
12.24 


V 


Input Regulation 


V| = 14.5V to 30V 
V| = 16V to 22V 


'25°C 
25°C 




1.2 
1.2 


12 
12 


mV 


Ripple Rejection 


V, = 15V to 25V 
f = 120 Hz 


0°C to125°C 


65 


80 




dB 


Output Regulation 


Iq = 5 mA to 1.5 A 
Ig = 250 mAto 750 mA 


25"C 
25''C 




6.5 
2.5 


60 
36 


mV 


Output Resistance 


f = 1 KHz 


O'C to 125^0 




0.0035 




n 


Temperature Coefficient 
of Output Voltage 


Ig =, 5 mA 


0°C to 125°C 




0.6 




mV/°C 


Output Noise Voltage 


f = 10 Hz to 100 KHz 


25°C 




180 




|xV 


Dropout Voltage 


Ig = 1 A 


25°C 




2 




V 


Bias Current 




25°C 




5.5 


8 


mA 


Bias Current Cfiange 


V| = 14.5V to 30V 
Ig = 5 mA to 1 A 


0°C to 125°C 




0.4 
0.03 


1.3 
0.5 


mA 


Sfiort-Circuit 
Output Current 


V| = 35V 


25°C 




350 




'mA 


Peak Output Current 




25°C 




2.2 




A 




TL780-15C ELECTRICAL CHARACTERISTICS (V, 


= 23V, lo = 500 mA UNLESS OTHERWISE NOTED) 


PARAMETER 


TEST CONDITIONS* 


TEMP 


MIN 


TYP 


MAX 


UNIT 


Output Voltage 


Ig = 5 mA to 1 A, 
V| = 17.5V to 30V 


25°C 
0°C to 125°C 


14.85 
14.7 


15 


15.15 
15.3 


V 


Input Regulation 


V, = 17.5V to 30V 
V| = 20V to 26V 


25°C 
25°C 




1.5 
1.5 


15 
15 


mV 


Ripple Rejection 


V, = 18.5V to 28.5V 
f = 120 Hz 


0°Cto125°C 


60 


75 




dB 


Output Regulation 


Ig = 5 mA to 1.5 A 
Ig = 250 mA to 750 mA 


25°C 
25°C 




7 

2.5 


75 
45 


mV 


Output Resistance 


f = 1 KHz 


0°C to 125°C 




0.0035 




n 


Temperature Coefficient 
of Output Voltage 


Ig = 5 mA 


0°C to 125''C 




0.62 




mV/°C 


Output Noise Voltage 


f = 10 Hz to 100 KHz 


25°C 




225 




uV 


Dropout Voltage 


Ig = 1 A 


25°C 




2 




V 


Bias Current 




25°C 




5.5 


8 


mA 


Bias Current Change 


V| = 17.5V to 30V 
Ig = 5 mA to 1 A 


0°C to 125''C 




0.4 
.02 


1.3 
0.5 


mA 


Sfiort-Circuit 
Output Current 


V| = 35V 


25°C 




230 




mA 


Peak Output Current 




25°C 




2.2 




A 



. Mil cnaracierisiics are measurea witn a capacitor across ine input oi u.JJ ^^ and a capacitor across tne output ot 0.22 nF. 
All characteristics except noise voltage and ripple reiection ratio are measured using pulse techniques (t w» « 10 ms, duty 
cycles « 5%). Output voltage changes due.to changes in internal temperature must be taken into accoun™ separately. 




KC Package (Top View) 
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Differential video amplifier 
Type TL592 



Features 

o 8 Pin Version of NE592 

• Adjustable Gain to 400 

• No Frequency Compensation Required 

• Adjustable Passband 

Description 

This device is a monolithic two-stage video amplifier 
with differential inputs and differential outputs. 

Internal series-shunt feedback provides wide 
bandwidth, low phase distortion, and excellent gain 
stability. Emitter-follower outputs enable the device to 
drive capacitive loads. All stages are current-source 
biased to obtain high common-mode and 
supply-voltage rejection ratios. 

Fixed differential amplification of 400 may be selected 
without external components, or amplification may be 
adjusted from to 400 by the use of a single external 
resistor connected between GA and GB. No external 
frequency-compensating components are required for 
any gain option. 

The device is particularly useful in magnetic-tape or 
disc-file systems using phase or NRZ encoding and in 
high-speed thin-film or plated-wire memories. Other 
applications include general purpose video and pulse 
amplifiers where wide bandwidth, low phase shift, and 
excellent gain stability are required. 

The TL592 is characterized for operation from 
0°C to 70°C. 
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ADVANCE INFORMATION 

This page contains information 
on a new product. Specifica- 
tions are subject to ctiange 
without notice. 
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Interface Circuits 

from 'ftxas Instruments 



Single supply NFET sample and hold circuit 

Type TL195CN 
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Features 

• Single Supply or Split Supply Operation 

• Input and Output Common Mode Range Includes 
Vcc - 

• N-Channel JFET Inputs for High Input Impedance 
(10 E12) Typical 

• True Differential Inputs 

• External Offset-Null Capabilities 

• Fast Acquisition Time 10 yuSec. 

• Differential Strobe/Reference Inputs witfi Wide 
Common Mode Range 

• Short Circuit Protection 
Description 

The TL195 is a sample and hold device utilizing 
N-Channel JFET (NFET) input transistors to achieve 
high input impedance (10 El 2 ohms), very low input 
bias (0.4 na), and input offset (0.2 na) currents. This 
unique configuration allows the input common mode 
range to include the Vcc- rail for true single supply 
operations. Some additional features are: a full differ- 
ential input amplifier (allowing gain configurations to 
be achieved without external amplifiers), differential 
strobe and reference inputs, offset null capabilities, 
and proper signal phasing to allow external hold step 
error compensation with a minimum of components. 

CIRCUIT SCHEMATIC 
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from Ifexas Instruments 



Floppy disc write amplifier 
Type SN75251 



Features 

• Meets ANSI Standard X 379/846 for Floppy E 
Minifloppy Disc Systems 

• Two Heads Independently Selectable Drive 
Capability with Erase Tunnel 

• Chip Select with Write and Erase Enable 

• External RC Programmable Delay 

• Internal Warm Up Protection 

• 16 Pin Dual In Line Package 

Description 

The SN75251C is an integrated circuit used for data 
byte recording on floppy or minifloppy disc. 

Input data and control signals are TTL compatible. 

The device drives two magnetic heads with erase's 
tunnel, each of which can be alternately selected by 
means of side one select input. 

Two write level currents can be selected by means 
of head current switch input (SELCO). 
Additional features are: 

• An internal "Warm up" protection that disables the 
erase-write function for Vcci < 4, 2V and/or Vcc2 < 8V 
(typical values). During operations, Vcc2 has to be 
never less than Vcci. 

• A built in circuit that provides a shorter delay 
between positive going write gate input and erase 
current (function of RELEL ERASE) in comparison to 
delay given by external timing components. 

The SN75251 is encapsulated in a 16 pin plastic dual 
in line package. 

CIRCUIT SCHEMATIC 
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Converters 




A/D 

Converters 

All TRW A/D converters, except the TDC1001 and TDC1002, are fully parallel "flash" types, which accurately 
sample and convert high-frequency input signals without a track-and-hold circuit. Resolutions from 4 to 9 bits 
and speeds from 10 to 60 MSPS (MegaSamples Per Second) offer the best choice for most signal processing 
requirements. The parts are TTL or ECL compatible, as required by the speed and resolution of the device. 



Product 


Resolution 
(bits) 


Conversion 

Rate* 

(MSPS) 


Power 

Dissipation* 

(watts) 


Package 


Extended 
Temperature 
Range Available 


Available 


Notes 


TDC1001 


8 


2.5 


0.6 


J8 


-20°C to 85°C 


7/77 


Successive approximation 


TDC1002 


8 


1.0 


0.6 


J8 


-20°C to 85°C 


7/77 


Successive approxinnation 


TDC1007 


8 


20 


2.6 


J1, CI, LI 
El, PI 


-30°C to 125°C 
no 


4/78 ■ 
4/78 


Evaluation boards 


TDC1014 


6 


25, 


1.0 


J7, C3 
El, PI 


-55°C to 125°C 
no 


8/78 • 
8/78 


Evaluation boards 


TDC1019 


9 


20 


2.6 


J1, CI, LI 
El 


1Q83 
no 


1/81 
1/81 


Evaluation board 


TDC1021 


4 


25 


0.3 


J9 


-55''C to 125°C 


11/78 




TDC1025 


8 


60 


4.5 


CI, LI 
El 


2Q83 
no 


3Q82 
7/81 


Evaluation board 


TDC1027 


7 


20 


1.6 


J7 


4Q82 


3Q82 




TDC1029 


6 


100 


1.8 


J7 
El 


1Q83 
no 


4Q82 
4Q82 


Evaluation board 



* Guaranteed, Worst Case, Ta-0°C to 70°C. 
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D/A 

Converters 



These D/A converters offer 75-ohm, IV outputs to drive video filters or transmission lines directly. On-chip 
data registers and careful internal timing to matched current sources result in output glitches that are so 
small (less than 100 picovolt-seconds worst case) that no resample circuit or deglitcher is necessary. The 
TDC1016 has 10 input data bits and is available in three integral linearity grades equivalent to LSB error at 
8, 9, and 10 bit resolution. The parts have dual-level input buffers which operate with TTL or ECL signals: In 
ECL mode, only a single -5V power supply is required. The TDC1016 in the J5 or C2 package can operate in 
a fully differential ECL mode, as well as single-ended ECL or TTL. 







Integral 




Power . 




Extended 






Linearity 


Conversion 


Dissipation* 




Temperature 


Product 


Bits 


Error (%) 


Rate* (MSPS) 


(watts) 


Package 


Range Available Available Notes 


TDC1016 


8** 


0.20 


20 


0.7 


J5, J7, C2 


-55°C to 125°C 8/80 




9** 


0.10 


20 


0.7 


J5, J7, C2 


2Q82 8/80 




10** 


0.05 


20 


0.7 


J5, J7, C2 


2Q82 8/80 



* Guaranteed, Worst Case, Ta-0°C to 70°C. 

**The TDC1016 has 10 bit resolution, and is available in three linearity grades to meet 8, 9, and 10 bit system requirements. 
TRW reserves the right to change product and specifications without notice. This information does not convey any license under patent rights of TRW Inc. or others. 
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TDC1019 

Preliminary Information 




Monolithic Video A/D Converter 

9 Bit 20 MSPS 

The TRW TDC1019 is a 20 MegaSample Per Second 
(MSPS) full-parallel (flash) analog-to-digital converter, ca- 
pable of converting an analog signal with full-power 
frequency components up to 7 MHz into 9-bit digital 
words. No sample-and-hold circuit is necessary. All digital 
inputs and outputs are ECL compatible. 

TheTDC1019 consists of 511 latching comparators, combin- 
ing logic, and an output buffer register. A single convert 
signal controls the conversion operation. The unit can be 
connected to give outputs in either binary or offset two's 
complement coding. 



Features 

• 9 Bit Resolution 

• /2 LSB Linearity 

• No Sample-And-Hold Circuit Required 

• ECL Compatible 

• 20 MSPS Conversion Rate 

• Selectable Output Format 

• Available In 64-Pin DIP And 68-Contact Leadless and 
Leaded Chip Carriers 

• Complete Evaluation Board (TDC1019E1C) Available 

Applications 

• Video Data Conversion 

3X or 4X NTSC Color 
3X or 4X PAL Color 

• Radar Data Conversion 

• High-Speed Multiplexed 
Data Acquisition 



Functional Block Diagram 
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TDC1025 

Advance Information 




Monolithic Video A/D Converter 

8 Bit, 60 MSPS 



The TRW TDC1025 is a 60 MegaSample Per Second 
(MSPS) full-parallel (flash) analog-to-digital converter, ca- 
pable of converting an analog signal with full-power 
ifrequency components up to 25 MHz into 8-bit digital 
words. No sample-and-hold circuit is necessary. All digital 
inputs and outputs are ECL compatible. 

The TDC1025 consists of 255 latching comparators, com- 
bining logic, and an output buffer register. A single convert 
signal controls the conversion operation. 



Features 

• 8 Bit Resolution 

• Vi LSB Linearity 

• No Sample-And-Hold Circuit Required 

• ECL Compatible 

• 60 MSPS Conversion Rate 

• Available in 68-Contact Leadless 
And Leaded Chip Carriers 

• Advanced 1-micron (OMICRON-B'") Technology 

• Fastest Monolithic 8-Bit A/D Converter Available 

• Complete Evaluation Board (TDC1025E1C) Available 



Applications 

• Medical Electronics 

• Fluid Flow Analysis 

• Seismic Analysis 



• Radar/Sonar 

• Transient Analysis 

• High-Speed Image Processing 



Functional Block Diagram 



a: 
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TDC1027 

Preliminary Information 




Monolithic Video A/D Converter 

7 Bit, 20 MSPS 



The TRW TDC1027 is a 20 MegaSample Per Second 
(MSPS) full-parallel (flash) analog-to-digital converter, ca- 
pable of converting an analog signal with full-power 
frequency components up to 6 MHz into 7-bit digital 
words. No sample-and-hold circuit is necessary. All digital 
inputs and outputs are TTL compatible. 

The TDC1027 consists of 127 latching comparators, com- 
bining logic, and an output buffer register. A single convert 
signal controls the conversion operation. The unit can be 
connected to give either true or inverted outputs in binary 
or offset two's complement coding via F1 and F2. 



Features 

• 7 Bit Resolution 

• /2 LSB Linearity 

• No Sample-And-Hold Circuit Required 

• TTL Compatible 

• 20 MSPS Conversion Rate 

• Selectable Output Format 

• Available In 24-Pin DIP 



Applications 

• Low-Cost Video 
Digitizing 

• Medical Imaging 

• Data Acquisition 



•TV Special Effects 
•Video Simulators 
• Radar Data Conversion 



Functional Block Diagram 
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TDC1029 

Advance Information 




Monolithic Video A/D Converter 

6 Bit, 100 MSPS 



The TRW TDC1029 is a 100 MegaSample Per Second 
(MSPS) full-parallel (flash) analog-to-digital converter, ca- 
pable of converting an analog signal with full-power 
frequency components up to 50 MHz into 6-bit digital 
words. No sample-and-hold circuit is necessary. All digital 
inputs and outputs are ECL compatible. 

The TDC1029 consists of 64 latching comparators, combin- 
ing logic, and an output buffer register A single convert 
signal controls the conversion operation. The unit can be 
connected to give outputs in either binary or offset two's 
complement coding. 



Features 

• 6 Bit Resolution 

• Vi LSB Linearity 

• No Sample-And-Hold Circuit Required 

• ECL Compatible 

• 100 MSPS Conversion Rate 

• Selectable Output Format 

• Available In 24-Pin DIP 

• Fastest 6-Bit Monolithic A/D Available 

• Complete Evaluation Board Available 
1st Quarter, 1983 



Applications 

• Telecommunications 

• Radar Ultrasound 
Processing 

• Medical Imaging 



High-Resolution Video 
Processing 

Optical Character Recognition 



Functional Block Diagram 



(0 

o 

■D 

O 



V|N-> 



"GND" 

AVee- 
DVee" 



Vrb— > 



DIFFERENTIAL 
COMPARATORS 

(631 





— ► 






— > 




• 


• 

- • 
• 


63 TO 6 
ENCODER 




— ► 


"2-6 




— ► 





■/ MSB ^ „ 



02-6 



•Rl>R 



D,,Di.5 



TRW reserves the right to change product and specifications without notice. This information does not convey any license under patent rights of TRW Inc. or others. 

LSI Products Division Phone: (619) 457-1000 ©TRW Inc. 1982 

TRW Electronic Components Group ' Telex: 697-957 40G00817 Rev. A-6/82 

P.O. Box 2472 TWX: 910-335-1571 Pnnted in the U.S.A. 

La Jolla, Ca. 92038- 

3442 © 10 MASTER 1983 



For Key Data On Every IC On This 
Board, The Place To Look Is... 




The Data System Design 72 1 5 is a single-board controller 

with pipelined architecture that can simultaneously 
control Winchester, streaming tape, and floppy drives. 



Device No. 


Description 


Device No. 


Description 


AM25LS2569 


Up-Down Binary Counter with Synchronous Preset 


74LS174 


Hex D-Type Edge-Triggered Flip-Flop with Clear 


AM2910 


Dual Retriggerable Monostable Multivibrator 


74LS240 


Octal Bus Driver (Schmitt Trigger) 


AM26S02 


Programmable Schottky Read-Only Memory 


74LS244 


Octal Bus Driver (Schmitt Trigger), Non-Inverting 


AM27S35 


12-Bit Microprogram Controller 


74LS257 


Quad 2-input Multiplexer, Non-Inverting 


AM8085 


Complete 8-Bit Parallel Central Processing Unit 


74LS273 


Octal D-Type Edge-Triggered Flip-Flop, 3-State 


CA3130 


5-to-16-Volt Single Stash Supply Op Amp 


74LS299 


8-Bit Universal Shift Register 


2732 


4096 X 8 TTL PROM 


74LS365 


Hex Buffer, 3-State 


8237 


DMA Controller 


74LS373 


8-Bit Latch 


DM7438 


Quad 2-lnput TTL NAND Buffer 


74LS374 


Octal D-Type Edge-Triggered Flip-Flop, 3-State 


DM8334 


8-Bit Addressable TTL Latch 


74LS393 


Dual 4-Bit Binary Counter 


DS75107 


Differential Line Receiver 


74LS533 


D-Type 8-Bit Latch 


F74S132 


Quad 2-lnput NAND Schmitt-Trigger 


74LS670 


16-Bit (4x4) Register File with 


MC4024 


Dual Voltage-Controlled TTL Multivibrator 




Simultaneous Read/Write 


MK4802 


2048 X 8 Static NMOS RAM 


74S00 


Quad 2-lnput NAND Gate 


PAL16L8 


Field Programmable Logic Array 


74S03 


Quad 2-lnput NAND Gate, Open Collector 


PAL16R6 . 


Field Programmable Logic Array 


74S04 


Hex Inverter 


PAL16R8 


Field Programmable Logic Array 


74S112 


Dual "J-K" Negative Edge-Triggered Flip-Flop 


7407 


Hex Buffer/Driver 


748151 


8-lnput Multiplexer 


74123 


Dual Retriggerable Monostable Multivibrator 


74S153 


Dual, 4-lnput Multiplexer 


74368 


Hex Inverter, 3-State 


74S174 


Hex D-Type Edge-Triggered Flip-Flop with Clear 


74LS02 


Quad 2-lnput TTL NOR Gate 


74S175 


Quad D-Type Edge-Triggered Flip-Flop with Clear 


74LS04 


Hex Inverter 


74S240 


Line Driver, Single Ended, 3-State, Inverting 


74LS125 


Quad Gated TTL Buffer, 3-State 


74S32 


Quad 2-lnput OR Gate 


74LS138 


3 Line to 8 Line Decoder/Demultiplexer 


74S51 


Dual 2-Wide 2-lnput AND-OR-lnvert Gate 


74LS151 


8-lnput Multiplexer 


74S64 


4-2-3-2-lnput AND-OR-lnvert Gate 


74LS161 


Binary Counter 


74S74 


Dual D-Type Positive Edge-Triggered Flip-Flop 


74 LSI 66 


8-Bit Parallel-In, Serial-Out Shift Register with Clear 


75110 


Line Driver, Differential, Twisted Pair Level Shifting 



Representative list of iCs on the Data Systems Design 7215 board. 
Key specifications for all of these ICs can be found in IC MASTER. 
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LINEAR INTEGRATED CIRCUITS 

Regulating Pulse Width Modulators 



UC493A/UC494A/UC495A 
UC493AC/UC494AC/UC495AC 

• Fully Interchangeable, Advanced Version of 494 
family. 

• Uncommitted Outputs for Single-ended or Push- 
pull Applications 

• Supply Voltage, Vcc 7V to 40V 

• Reference Voltage, Vref 5V to ±1% 

• Dual Error Amplifiers 

• Wide Range, Variable Deadtime 

• Under-Voltage Lockout 

• Double-pulse Protection 

• Sawtooth Oscillator Operation to 300kHz 

• High Performance Current Limit on UC493A 

• Internal 39V Zener for Operation above 40V on 
UC495A 

• Buffered Output Steering Control on UC495A 



UC1524/UC2524/UC3524 

• Complete PWM Power Control Circuitry 

• Uncommitted Outputs for Single-ended or Push- 
pull Applications 100mA 

• Output Voltage 40V 

• Supply Voltage, Vcc 8V to 40V 

• Low Standby Current 8mA Typical 

• Reference Voltage, Vref 5V ± 4% 

• Sawtooth Oscillator Operation to 300kHz 

• Analog External Shutdown 

• Analog Current Limiting 

• 16 Pin Dual-in-line Package 



UC1524A/UC2524A/UC3524A 

• Fully Interchangeable, Advanced Version of 
UC1524 family 

• Output Current 200mA 

• Output Voltage 60V 

• High-Performance Current Limit 

• Under-Voltage Lockout 

• Low Standby Current — 5mA Typical 

• Reference Voltage, Vref 5V ± 1% 

• Wide Common-Mode Input Range for Both Error 
and Current Limit Amplifiers 

• PWM Latch Insures Single Pulse per Period 

• 100ns Shutdown 

• Guaranteed Frequency Accuracy 

• Sawtooth Oscillator Operation to 500kHz 

• 16 Pin Dual-in-line Package 



(UC495A0NLY) 
r^fcroTJr OUTPUT 
1 rnwriS? I CONTROL 
1 CONTROL ] (See Function Table) 



DEAD TIME CONTROL 



NGN. INV. INPUT 
INV. INPUT 



NON INV. INPUT r„- ., , . 
INV. INPUT 

(UC493A ONLY) 




(UC495A ONLY) 



INV. INPUT (Y) 
N.I. INPUT © 




GROUND 
(Subst 



late)® 1 ^1S> '^T COMPENSATION 



v„(0>- 



OSCILLATOR ©- 



COMPENSATION @ 



INV INPUT Q 

NON-INV INPUT © ♦ 

200mV 
♦CL SENSE ©— |i- 
-CL SENSE©— 




15) E, 

O SHUTDOWN 
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LINEAR INTEGRATED CIRCUITS 



UC1525A/UC2525A/UC3525A 
UC1527A/UC2527A/UC3527A 

• 8V to 35V Operation 

o Reference Voltage, Vref 



5.1V ± 1% 



lOOHz to 500kHz Oscillator Range 

Separate Oscillator Sync Terminal 

Adjustable Deadtime Control 

Internal Soft-Start 

Under-Voltage Lockout 

Latching PWM to Prevent Multiple Pulses 

Dual Source/Sink Output Drivers 500mA 

16 Pin Dual-in-line Package 




UC1840/UC2840/UC3840 

• All Control, Driving, Monitoring, and Protection 
Functions Included 

• Feed-Forward Sensing for Constant Volt-Second 
Operation over a 4 to 1 Input Range 

o Low Current, Off- Line Start 

• Hysteresis for Separating Start and Run Levels 
o Under-Voltage Lockout 

• Slow Turn-on 

• PWM Latch for Single-Pulse Operation 

• Pulse-by-Pulse Current Limiting plus Shutdown 
for Over-Current Fault 



o Shutdown upon Over or Under-Voltage Sensing 

• Latch off or Continuous Retry Modes 

o Remote, Pulse-Commandable Start/Stop 

o Maximum PWM Limiting with External Divider 

o 200mA PWM Output Switch 

« Error Amp Reference Trimmed to ± 1% 

• Operation to 500kHz 

• 18 Pin Dual-in-line Package 



O SENSE 
■(lo) RAMP 



C0MP(T^ 
INV. INPUT (Tt)- 



START/UV (2^ 



EXT. STOP 



OV SENSE (z)- 




^ CURRENT SENSE 



UNITRODE CORPORATION • 5 FORBES ROAD • LEXINGTON, MA 02173 • TEL (617) 861-6540 • TWX (710) 326-6509 • TELEX 95-1064 
© IC MASTER 1983 



3445 



POWER HYBRID CIRCUITS 

Switching Regulator Power Output Circuits 



The PIC600 through PIC672 series of devices consist of a 
driver transistor, a fast switching output transistor, a 
suitably nnatched fast recovery catch diode and thick 
film resistors in a hybrid circuit, designed, constructed 
and specified for use in high current switching regulator 
applications. Specific ratings for each type is 
summarized in this table. 











Fall Time 


On-State 




Type 


Output 
Current, Pk. 


Input/Output 
Voltage 


Polarity 


Volt, 
(ns) 


Cur. 
(ns) 


Voltage 
(V)@(A) 


Pkg. 


PIC600-602 
PIC610-612 


5A 
5A 


60-80-100 
60-80-100 


Pos. 
Neg. 


75 
75 


150 
150 


1.5 @ 2 
1.5 @ 2 


4 PIN 
TO-66 
(Isolated) 


PIC660-662 
PIC670-672 


lOA 
lOA 


60-80-100 
60-80-100 


Pos. 
Neg. 


150 
250 


250 
250 


1.5 @ 5 
1.5 @ 5 


4 PIN 
TO-66 
(Isolated) 


PIC625-627 
PIC635-637 


15A 
15A 


60-80-100 
60-80-100 


Pos. 
Neg. 


175 
300 


300 
300 


1.5 @ 7 
1.5 @ 1 


4 PIN 
TO-66 
(Isolated) 


PIC645-647 
PIC655-657 


20A 
20A 


60-80-100 
60-80-100 


Pos. 
Neg. 


150 
300 


300 
300 


1.5 @ 7 
1.5 @ 7 


3 PIN 
TO-3 



The PIC730 and 740 series offer a Schottky diode in 
place of the fast recovery PN catch diode, to permit 
higher operating efficiencies in switching regulator designs. 



PIC730 


30A 


30 


Pos. 


350 


300 


1 @ 20 


3 PIN 


PIC740 


30A 


40 


Pos. 


350 


300 


1 @ 20 


TO-3 



The PIC800 through 811 series are high voltage (up to 
400V) versions of the PIC600 series. Applications include 

IH high voltage buck or flyback regulators, and, in 
combination, half bridge or-full bridges, as well as 

fl> deflection circuits and DC motor drives. 



PIC800-801 


8A 


350-400 


Pos. 


200 


200 


1.5 @ 5 


4 PIN 
TO-66 
(Isolated) 


PIC810-811 


8A 


350-400 


Neg. 


200 


200 


1.5 @ 5 



15 



Motor Drive Circuits 

PJC900 

• Designed and characterized for inductive loads such as 

Stepper Motor Drivers 

DC Motor Drivers 

Full Bridge DC Converters 

• Fast switching times with low (5mA) drive current 

• Electrically isolated 18 pin dual-in-line package with 
integral heat spreader 

• Compatible with automatic insertion 

• Output Current - 5A DC, lOA Peak 

• Output Voltage - 80V 



13 O- 



16 a 

50- 



10 o 
9 O- 



3^ 



12 0t<| J 



6 6 6 6 

8 11 2 17 



O 4 



<^ 7 



-O 14 



KDl 



018 
3 
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For Key Data On Every IC On This 

Board, The Place To Look !s... 




This Rockwell RM65-51 04(E) card Is used to 
transfer data between memory and peripheral 
circuits. 



Device No. Description 

74LS08 Quad 2-lnput AND Gate 

74F244 Octal Buffer/ Line Driver 

74LS240 Octal Bus Driver (Schmitt Trigger) 

74LS136 Quad 2-lnput Exclusive-OR Gate 

74F04 Hex Inverter 

74LS374 Octal D-Type Edge-Triggered 

Flip-Flop, 3-State 

74LS273 Octal Edge-Triggered Flip-Flop 

with Clear 

74LS541 Octal Bus Driver, Noninverting 

74LS645 Octal Bus Transceiver 

74LS540 Octal Bus Driver, Inverting 



Device No. Description 

74LS682 8-Bit Magnitude Comparitor 

AM2940 DMA Address Generator 

AM2942 Programmable Timer 

74LS155 Decoder/Demultiplexer 

74LS148 Priority Encoder 

74LS74 Dual D-Type Edge-Triggered Flip-Flop 

74LS32 ■ Quadruple 2-lnput OR Gate 

74LS112 Dual J-K Flip-Flop 

74LS126 Quadruple Bus Buffer Gate 

74LS00 Quadruple 2-lnput NAND Gate 

PAL12H6 Field Programmable Array 



Representative list of ICs on Rockwell Direct Memory Access Card. 
Key specifications for all of these ICs can be found in IC MASTER. 




BE SURE. BEGIN WITH THE IC MASTER 



INTRODUCTION 
TO MEMORY 



The Master Selection Guide provides sufficient informa- 
tion for making initial product selections. All devices that 
appear in this section, both in the initial selection guide 
and the data pages, are included in all indexes. These 
index listings lead to the page and line on that page 
where each device appears. 

The Memory Section provides initial selection information 
and data on PROMs, RAMs, and ROMs as well as other 
memory devices. In these particular sections, the devices 
are characterized by organization (words and bits/word) 
and by access times. In order to assure that the access 
times are comparable, whenever possible the values have 
been shown in nanoseconds over the full rated tempera- 
ture range for the devices (i.e., 0° to 70°C for commercial 
units and -55°C to 125°C for military units). The full tem- 
perature nanosecond value is marked "nsF." When this 
value isri't specified, the guaranteed nanosecond value at 
room temperature is listed followed by "nsR." In some 
cases a guaranteed value has not been established; then 
the typical value is shown followed by "ns*". "Typical" 
values are invariably much faster than the guaranteed 
ones so that such listings place these memories higher on 
the list than they otherwise would appear. 



CATEGORY 

Character Generators 3453 

Code Converters 3454 

EAROMs ' - 3455 

FIFOs, LIFOs 3456 

PLAs 3457 

PROMs 3459 
RAMs 

Bubble 3468 

CCD 3468 

Dynamic 3468 

Static 3470 
ROMS 

Static 3484 
Shift Registers 

Dynamic 3488 

Static 3488 

Detailed Product Information 
provided by: 

Advanced Micro Devices 3601 

American Microsystems, Inc. 3608 

Fairchild 3615 

Fujitsu America 3668 

Fujitsu Microelectronics 3672 

General Instrument 3683 

Harris Semiconductor 3693 

Hitachi 3789 

Inmos 3790 

Integrated Device Technology 3793 

Intel • 3808 

Monolithic Memories, Inc. 3826 

Motorola Semiconductor 3839 

National Semiconductor 3850 

OKI Semiconductor 3872 

RCA 3874 

SEEG 3882 

Signetics 3897 

Synertek ' 3940 

Texas' Instruments 3958 

VTI 3981 

Western Digital 3994 

Xicor 3998 



The manufacturers listed above have provided de- 
tailed information on their latest and most significant 
products. 
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Der Master Selection Guide fiir Speicher enthalt alle 
Informationen, die Sie fiir die Erstauswahl Ihres 
Produkts, benotigen. Die Bauteile, die in diesem 
Abschnitt erscheinen, sowohl im Selection Guide als 
auch auf den Datenblattern, sind in alien Master 
Indexes enthalten. Diese Register verweisen auf die 
Seite und Zeile, auf der das entsprechende Bauelement 
vorkommt. 

Der Speicherteil bestert aus einem Selection Guide und 
Daten iiber PROMs, RAMs und ROMs sowie andere 
Speicher-Bauteile. In diesen einzelnen Abschnitten 
sind die Bauteile nach Organisation (Worte und Bits/ 
Wort) und nach Zugriffszeiten eingeteilt. Um sicher- 
zustellen, da;S die Zugriffszeiten verglichbar sind, 
wurden die Werte nach Moglichkeit in Nanosek- 
unden fiir de vollen zugfelassenen Temperaturbe- 
reich (d.h. 0° bis 70°C fur kommerzielle Bauteile 
und — 55° bis 125°C fiir militarische Bauteile) ange- 
geben, Der nsec-Wert fiir den vollen Temperatur- 
bereich ist mit "nsF" bezeichnet. Wenn dieser Wert 
nicht genannt ist, so ist der garantierte nsec-Wert bei 
Raumtemperatur mit "nsR" angegeben. In einigen 
Fallen wurde ein garantierter Wert nicht festgelegt. 
Dann wird der typische Wert mit einem nachfol- 
genden "ns*" markiert. "Typische" Werte sind durch- 
wegs schneller als garantierte, so da{3 solche Ein- 

tragungen die Speicher weiter oben in der Liste er- ]5 
scheinen lassen als dies sonst der Fall ware. 

O 
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o 

■4— • 

o 

0) 

<D 
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INTRODUCTION AUX 




Le Guide General de Selection fournit suffisamment 
de renseignements pour permettre des selections ini- 
tiales de produits. Tous les apareils enumeres dans 
cette section, tant dans le Premier Guide de Selection 
que dans les feuilles de donnees, sont inclus dans tous 
les index. Ces index vous procurent la possibilite de 
retrouver a quelle page et a quelle ligne tel ou tel 
appareil a ete mentionne. 

La Section "Memoires" contient des donnees et des 
renseignements de selection initiale sur les PROMs, 
les RAMs et les ROMs, ainsi que sur d'autres appa- 
reils memoires. Dans ces sous-sections, les appareils 
sont distingues par definition (mots et bit/mot) et par 
temps d'acces. Afin d'etre sur que 'les temps d'acces 
soient comparables, chaque fois que cela a ete possible, 
les valeurs ont ete indiquees en nanosecondes pour 
toute la fourchette de temperature (exemple: 0° a 70° 
pour les produits industriels, et — 55°C a 125°C pour 
les produits militaires). La valeur entiere de tempe- 
rature en nanosecondes est designee par "nsf". Lorsque 
cette valeur n'est pas donnee, une valeur garantie a 
temperature ambiante, exprimee en nanosecondes, est 
suivie par "nsR". Dans certains cas aucune valeur 
garantie en nanosecondes n'a pu etre etablie, la valeur 
"typique" est alors traduite par "ns". Les valeurs 
"typiques" sont invariablement beaucoup plus rapides 
que celles dites "garanties", de sorte que ces me- 
moires "typiques" apparaissent plus haut sur la liste 
qu'elles ne le seraient sur d'autres. 
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La Gui'a Maestra de Seleccion provee suficiente infor- 
macion para hacer selecciones iniciales del producto. 
Todas las componentes que aparecen en esta seccion, 
ya sea en la gui'a de seleccion inicial o en las paginas 
de datos, estan inclui'das en todos los otros indices. 
Estas listas de indices los conduce a la pagina y linea 
de aquella pagina donde se encuentra cada 
componente. 

La Seccion de Memoria provee informacion para la 
seleccion inicial y datos de PROMs, RAMs^ and 
ROMs asf como otras piezas de memoria. En estas 
secciones en particular, las componentes se carac- 
terizan por organizacion (palabras y bits/palabras) y 
por tiempo de acceso. Con objeto de asegurar que 
los tiempos de acceso son comparables, cuando es 
posible, los valores aparecen en nanosegundos sobre 
el intervalo completo de temperature para las com- 
ponentes (en otras palabras, 0° to 70°C para piezas 
de uso comercial y — 55° a 125°C para piezas de uso 
militar). El valor del intervalo completo de tempera- 
tura esta marcado "nsF". Cuando este valor no esta 
especificado, el valor de nanosegundon esta garan- 
tizado para temperatura ambiental y aparece seguido 
por "nsR". En algunos casos el valor no ha sido 
establecido; entonces el valor tipico aparece seguido 
por "ns*". Valores "ti'pocos" son sin falta mas rapido 
que los garantizados de tal manera que las listas 
ubica estas memorias antes que normalmente los 
mostraria. 
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MASTER SELECTION GUIDE 



MEMORY-Character Generators 



Number of Supply 








Output Input Voltage, 








Format Lines Logiclevels V 


Device 


Source 




Character Generators 




5x7 1 TTL 5 


DM76S128 


t National 






DM76S64 


t National 






PM8678 


National 






DM86S128 


National 






DM86S64 


National 




5 MOS 5 


MM52116FDW 


National 




TTL 5 


R03-2513 


Gl 






5055 


MMI 






5155 


MM! 






6055 


MMI 






6061 


MMI 






6155 


MMI 






6156 


MMI 






6161 


MMI 






6162 


MMI 






MCM6670 


Motorola 


(3840) 




MCM6674 


Motorola 


(3840) 




3258 


Fairchlld 






32581 


Fairchild 






32582 


Fairchiid 




7 TTL 5 


6056 


MMI 






6062 


MMI 




- 12,5 


3257 


Fairchild 




35 TTL 5 


MSL9650 


OKI 


(3873) 




MSL9651 


OKI 






MSL9653 


OKI 






MSL9662RS 


OKI 


(3873) 




MSL9663RS 


OKI 


(3873) 




MSL9664RS 


OKI 


(3873) 


6x10 7 MOS 5 


MCH-01 


Motorola 




7x9 1 m 5 


DM76S128 


t National 






DM76S64 


t National 






DM8678 


National 






DM86S128 


National 






DM86S64 


National 




7 MOS 5 


MM52116FD> 


National 




TTL 5 


5290 


fMMI 






5291 


tMMI 






6071 


MMI 






6072 


MMI 






6290 


MMI 






6291 


MMI 






MCM66700 


Motorola 


(3840) 




MCM66710 


Motorola 


(3840) 




MCM66714 


Motorola 


(3840) 




UPURR79n 

M(<MDD/£U 


Motorola 


(004U) 




MCM66730 


Motorola 


(3840) 




MCM66734 


Motorola 


(3840) 




MCM66740 


Motorola 


(3840) 




MCM66750 


Motorola 


(3840) 




MCM66751 


Motorola 






MCM66760 


Motorola 


(3840) 




MCM66770 


Motorola 


(3840) 




MCModToO 


Motorola 


(3840) 




MCM66790 


Motorola 


(3840) 


- 12,5 


3260 


Fairchild 




7y11 1 TTI 1 

/-A III 111- O 


CRT7004 


SMC 






CRT8002 


SMC 




9x9 9 TTL 5 


5292 


tMMI 






5293 


tMMI 






6292 


MMI 






6293 


MMI 




10x9 10 TTL 5 


2670 


Signetics 




14 Segments 








14 TTL 5 


MSL9664 


OKI 


(3873) 



Number of Supply 
Output Input Voltage, 
Format Lines Logiclevels V 



16 Segments 
16 



TTL 



20 



30 



40 



MSigOGZ 
MSLg663 



OKI 
OKI 



(3873) 
(3873) 
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t Military Temperature Range (-55° to 125°C) 
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* Typical Value 

Bold face Indicates additional data Is provided on the page noted. 
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MEMORY-Code Converters 
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Supply 

Code Conversion Bits Bits Voltage, 
From To In Out Process V Device 



Code Converters 



BINARY-BCD 6 6 Bipolar 



EBCDIC-ASCII 12 , 8 Bipolar 5 



Multiple ASCII-SELECTRIC, EBCID, HOLLERITH 

NMOS ±5 



BCD-BINARY 



Bipolar 



SN54185A tTI 
SN74185A Tl 



(900) 
(900) 



DM8576AAA National 



MCM68316 Motorola 

MCM68A316E- 

91 Motorola 



(3840) 



SN54184 tTI (440.899) 
SN74184 Tl (899) 



t Military Temperature Range (-55° to 125°C) 

3454 



* Typical Value 

Bold (aca Indicates additional data Is provided on the page noted. 
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MASTER SELECTION GUIDE 



MEMORY-EAROMs, FIFOs, LIFOs 



Bits 
Words Per 
Word 


Access 

Time 

(Max) 


Output 


Supply 
Voltage, 
V 


Device 


Source 




Line 


Bits 
Words Per 
Word 


Access 

Time 

(Max) 


Output 


Supply 
Voltage, 
V 


Device 


Source 




Line 


Electrically Alterable ROMs 






4096 

8 


250 nsF 
450 nsF 


TS 
TS 


5 


5223 

NCR52832 


SEEQ 

NCR 


(3890) 




16 16 




Serial 


5 


NMC9306 

X2444 


National 

Xicor 


(3867) 






5 






160 msF 


TS 


5 


NCR52801 


NCR 






















21 16 


IOmsF 


TS 

TS Serial 


-20.10 
-20,10 


NCR7033 
NC7033 


NCR 
Nitron 






















32 16 


3msF 
4msF 


TS 
TS 


-28,5 
-29,5 


ER2051 

NCR2051 

NC7051 


Gl 

NCR 
Nitron 






















50 14 


lOmsF 


TS 


5,-30 


ER1451 


Gl 






















64 4 


IOmsF 
300 nsF 


TS 
TS 


W6.5,- 10,-33 
5 


MN1208 
NCR52210 
X2210 
X22iaDM 


Panasonic 
NCR 
Xicor 
t Xicor 


(3998) 
(3998) 


10 


















8 


4msF 


TS 


-29,5 


ER2055 

NCR2055 

NC7055 


Gl 

NCR 
Nitron 






















82 1 


100 msF 


TS 


5,-30 


ER0082 


Gl 






















100 14 


3.4 msF 


Serial 


-35 


ER1400 
NCR 1400 


Gl 

NCR 
























2100 nsF 


TS 


-35 


NCR1400 


NCR 




20 


















128 8 


100 nsF 


TS 


5 


ER5901 
ER59G1HR 


Gl 
tGI 


(3687) 
(3687) 






















300 nsF 


TS 


5 


NCR52001 


NCR 






















256 4 


300 nsF 


TS 


5 


NCR52212 

X2212 

X2212DM 


NCR 
Xicor 
t Xicor 


(3998) 
(3998) 




















8 


300 nsF 


TS 


5 


NCR52002 


NCR 






















512 8 


300 nsF 


TS 


5 


NCR52004 
X2804A 


NCR 
Xicor 


(3999) 






















450 nsF 


TS 


5, ±22 


NCR4485 


NCR 




30 




















5000 nsF 


TS 


5,-29 


NCR2055 


NCR 






















1024 

1 


300 nsF 


TS 


5 


NCR52201 

X2201A 

X2201ADM 


NCR 
Xicor 
t Xicor 


(3998) 
(3998) 




















4 


900 nsF 


TS 


-30,-12,5 


ER3400 

NCR3400 

NC7451 


Gl 

NCR 
Nitron 






















2048 

4 


1.6 msF 


TS 


-24,-14,5 


ER2810HR 
ER2810IR 


tGI 
Gl 
























1.65 msF 


TS 


-23,-14, + 5 


NC7810 


Nitron 




40 




















2msF 


TS 


-23,-14,5 


NCR2811 


NCR 






















8 


6msF 


TS 


-29,-12,5 


NCR2161 
NCR2168 


NCR 
NCR 
























250 nsF 


TS 


5 


5213-250 

5213H 

E5213 


SEEQ 
SEEQ 
SEEQ 


(3882) 
(3882) 
(3889) 






















300 nsF 


TS 


5 


ER5716 

ER5916 

ER5916HR 

HN48016 


Gl 

Gl 
tGI 
Hitachi 


(3683) 
(3789) 


50 
























21,5 


ER5816 
ER5816HR 


Gl 
tGI 
























350 nsF 


TS 


5 


5213-350 
M5213 


SEEQ 
SEEQ 


(3882) 
(3889) 




















2948 

8 


450 nsF 


TS 


5 


NCR52817 


NCR 
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t Military Temperature Range (-55° to 125°C) 
OC-Open Collector 
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ns*— Nanoseconds Typical 



nsF— Nanoseconds over Full Temperature Range 
TS-Three-State 



nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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MEMORY-EAROMs, FIFOs, LIFOs (Cont'd) 



Bits/ Data Rate 
Words Word MHz (max) 


Supply 
Voltage, 
V 


Device 


Source 




Line 


First-in First-out 






16 4 8.0 * 


3-15 


CD40105B 
CD40105BE 


tRCA 
RCA 


(749) 
(749) 




12.0 


5 


SN54LS222 

SN74LS222 
SN74LS224 


tTI 
tTI 
Tl 
Tl 


(907) 
(907) 
(907) 
(907) 




20.0 


5 


SN54LS227 
SN54LS228 
SN74LS227 
SN74LS228 


tTI 
tTI 
Tl 
Tl 


(909) 
(909) 
(909) 
(909) 


10 


5 10.0 


5 


SN75S225 


Tl 






24 4 2.5 


5-16 


MS618 


tRTC 






32 8 0.5 


-12,5 


AM2812C 
AM2812L 
MJZoli! 
MJ2814 


AMD 
AMD 

Plessey, 
t Plessey 






1.0 


-12,5 


AM2812AC 
AM2812AL 


AMD 
AMD 






9 0.5 


-12,5 


AM2813C 
AM2813L 
MJ2813 


AMD 
AMD 

Plessey 




20 


1.0 


-12,5 


AM2813AC 
AM2813AL 


AMD 
AMD 






40 9 0.5 
1.0 


— 12,5 
-12,5 


rn loU<;-ll 
33512 
3351M 
FR1502-10 


Western 
Falrchild 
t Fairchlld 
Western 






1.5 


-12,5 


3351-3 


Falrchild 






2.0 


-12,5 


33511 


Fairchlld 






64 4 0.7 


-12,5 


3341C 

3341 

3341M 


AMD 
Fairchlld 
t Falrchild 




30 


1.0 


-12,5 


AM2841C 
AM2841M 
3341A 
MJ2841 


AMD 
t AMD 
Falrchild 
Plessey 






1.2 


-12,5 


2841A 


AMD 






7.0 


5 


C57401 


tMMI 


(722) 




8.0 


5 


9423C 
9423 M 


Falrchild 
t Fairchlld 




40 


10.0 


5 


C57401A 

C67401 

C67401A 

uu/'tU 1 D 


tMMI 
MMI 
MMI 
MMI 


(722) 
(722) 
(722) 








nii77cini 
DM87S401 


National 


(3853) 




5 7.0 


5 


57402 
C57402 


tMMI 
MMI 


(722) 




10.0 


5 


C57402A 
C67402 

C67402A 
C67402B 


MMI 
MMI 

MMI 
MMI 


(722) 
(722) 

(722) 


50 


15.0 


5 


67401A 
C67402A 


tMMI 
MMI 


(72Z) 




20 


12,5 


DM77S402 
DM87S402 


t National 
National 


(3853) 
(3853) 




9 15.0 


5 


TDC1030 


TRW 


(813.816) 




132/128 

9 0.65 
1.0 


5 
5 


WD1510-00 
WD1510-01 


Westarn 
Wostern 


(3994) 
(3994) 




Last-in First-out 






16 4 10.5 


5 


9406C 
9406M 


Fairchlld 
Falrchild 




60 





;d 

'd 
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o 
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CO 
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Bits/ 


Data Rate 


Words 


Word 


MHz (max) 


81 


4 


1.0 


132/128 



Supply 
Voltage 



1.0 



133 



1.0 



SR5018 



SMC 



WD1510-02 Wastern (3994) 



SR5017 



SMC 



t Military Temperature Range (-55° to 125°G) 

3456 



* Typical Value 

Bold lace Indicates additional data is provided on tiie page noted. 
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MASTER SELECTION GUIDE 



MEMORY-PLAs 



Propa- 
Organl- gallon 
zation Time 



Output 



Supply 
Voltage, 
V 



Propa- 
Organl- gatlon 
zation Time Output 



Supply 
Voltage, 

V Device 



PLAs 



Field Programmable Array Logic 
12 ns * TS 



25 ns ' 



TS 



FP54ALS16R4t Tl 
FP54ALS16R6t Tl 
FP54ALS16R8t Tl 
FP74ALS16R4 Tl 
FP74ALS16R6 Tl 
FP74ALS16R8 Tl 



PAL10H8C 


MM! 


(4449) 


PAL10H8M 


tMMI 


[4449) 


PAL10L8C 


MMI 


[4449) 


PAL10L8M 


tMMI 


(4449) 


PAL1ZH6C 


MMI 


14449) 


PAL12H6M 


tMMI 


[4449) 


PAL12L6C 


MMI 


[4449) 


PAL12L6M 


tMMI 


[4449) 


PAL14H4C 


MMI 


[4449) 


PAL14H4M 


tMMI 


;4449) 


PAL14L4C 


MMI 


[4449) 


PAL14L4M 


tMMI 


;4449) 


PAL16A4C 


MMI 


[4449) 


PAL16A4M 


tMMI 


;4449) 


PAL16C1C 


MMI 


[4449) 


PAL16C1M 


tMMI 


;4449) 


PAL16H2C 


MMI 


[4449) 


PAL16H2M 


tMMI 


14449) 


PAL16L2C 


MMI 


[4449) 


PAL16L2M 


tMMI 


[4449) 


PAL16L8C 


MMI 


[4449) 


PAL16L8M 


tMMI 


[4449) 


PAL16R4C 


MMI 


[4449) 


PAL16R4M 


tMMI 


[4449) 


PAL16R6C 


MMI 


[4449) 


PAL16R6M 


tMMI 


[4449) 


PAL16R8C 


MMI 


4449) 


PAL16R8M 


tMMI 


[4449) 


PAL16X4C 


MMI 


[4449) 


PAL16X4M 


tMMI 


[4449) 


DMPAL10H8C 


National 


(737) 


DMPALIOHSMtNatlonal 


(737) 


DMPAL10L8C 


National 


(737) 


DMPALIOLSMt National 


(737) 


DMPAL12H6C 


National 


(737) 


DMPAL12H6Mt National 


(737) 


DMPAL12L6C 


National 


(737) 


DMPAL12L6MtNational 


(737) 


DMPAL14H4C 


National 


(737) 


0MPAL14H4Mt National 


(737) 


DMPAL14L4C 


National 


(737) 


DMPAL14L4Mt National 


(737) 


DIVIPAL16A4C 


National 




DMPAL16A4Mt National 




DMPAL16C1C 


National 


(737) 


OMPALIGCIMtNalional 


(737) 


DMPAL16H2C 


National 


(737) 


DMPAL16H2MtNalional 


(737) 


DMPAL16L2C 


National 


(737) 


DMPAL16L2Mt National 


(737) 


DMPAL16L8C 


National 


(737) 


DMPAL16L8Mt National 


(737) 


DMPAL16R4C 


National 


(737) 


DMPAL16R4Mt National 


(737) 


DMPAL16R6C 


National 


(737) 


DMPAL16R6Mt National 


(737) 


DMPAL16R8C 


National 


(737) 


DMPAL16R8Mt National 


(737) 


DIUIPAL16X4C 


National 




DMPAL16X4Mt National 




82S152 


SIgnetlcs 


(3919) 


82S153 


Signatics 


(3919) 




(Con 


tinued) 



20 



30 



40 



50 



60 



Field Programmable Array Logic 



30 ns 



OC 
TS 



Field Programmable Gate Array, 16 Inputs, 9 AND/ 
NAND Gates, 9 Outputs, Field Programmable 
40 nsF OC 5 
TS 5 



50 nsF 



OC 
TS 



Field Programmable Gate Array, 6 inputs, 12 AND 
Gates, 12 Outputs 

20 ns* OC 5 
TS 5 



25 nsF 



OC 
TS 



Field Programmable Logic Array, 8 Inputs, 32 AND 
Gates, 10 OR Gates, 10 Outputs 

30 nsF OC 5 
TS 5 



40 nsF 



OC 
TS 



45 nsF 



OC 
TS 



60 nsF 



OC 
TS 



Field Programmable Logic Sequencer, 12 inputs, 32 
Product Terms 

45 nsF * OC 5 



TS 



Field Programmable Logic Sequencer, 4 Inputs, 32 AND 
Gates, 21 OR Gate 

25 ns* OC 5 



TS 



Field Programmable Logic Sequencer, 4 Inputs, 32 AND 
Gates, 21 OR Gates 

30nsF OC 5 



TS 



Field Programmable Logic Sequencer, 48 Transition 
Terms, 16 inputs, 8 Outputs 

30 nsF OC 5 



TS 



90 nsF OC 



TS 



Field Programmable Multiplexer, (10 inputs, four 10x8 
programmable arrays, four 8:1 addressable 
multiplexers, four outputs) 

55nsF TS 5 
75 nsF TS 5 



82S150 
82S151 



(Cont'd) 
SIgnotlcs (3917) 
SIgnollcs (3917) 



N82S102 
N82S103 



Signetics 
Signetics 



S82S102 
S82S103 



t Signetics 
t Signetics 



S82S150 
S82S151 



t Signetics 
t Signetics 



N8S150 
N82S151 



Signetics 
Signetics 



N82S152A 
N82S153A 



Signetics 
Signetics 



N82S152 
N82S153 



Signetics 
Signetics 



S82S152A 
S82S153A 



t Signetics 
t Signetics 



S82S152 
S82S153 



t Signetics 
t Signetics 



FP54LS335 
FP74LS335 



tTi 
Tl 



FP54LS333 
FP73LS333 



tTI 
Tl 



S82S154 
S82S156 
S82S158 



t Signetics 
t Signetics 
t Signetics 



S82S155 
S82S157 
S82S159 



t Signetics 
t Signetics 
t Signetics 



N82S154 
N82S156 
N82S158 



Signetics 
Signetics 
Signetics 



N82S155 
N82S157 
N82S159 



Signetics 
Signetics 
Signetics 



N82S104A 

S82S104 

S82S104A 



Signetics 
t Signetics 
t Signetics 



N82S105A 

S82Sl65 

S82S105A 



Signetics 
t Signetics 
t Signetics 



N82S104 
N82S104A 
S82S104 
S82S104A 



Signetics 
' Signetics 
t Signetics 
t Signetics 



N82S105 

N82S105A 

S82S105 



Signetics 
Signetics 
t Signetics 



29693C 
29693IWI 



Raytiieon 
t Raytiieon 



t Military Temperature Range ( - 55° to 125°C) 
OC— Open Collector 

®IC MASTER 1983 



ns*— Nanoseconds Typical 



nsF— Nanoseconds over Full Temperature Range 
TS-Tiiree-State 



nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 

3457 



IC MASTER 



MEMORY-PLAs (Cont'd) 



Propa- 
Organl- gation 
zatlon Time 



Output 



Supply 
Voltage, 
V 



Source 



PLAs 



Field Programmable ROM Patch, for Correcting or 
Changing the Program In Large ROMs 

- OC 5 

TS 5 



32 Product Terms, Six Sum Terms, 14 Inputs 
10 ns * OC 5 



TS 



32 Product Terms, 12 Inputs, Field Programmable 
100 ns * OC 5 



TS 



48 Product Terms, 14 Inputs, Field Programmable 
100 nsF DC 5 



48 Product Terms, 16 Inputs, Field Programmable 
50nsF OC 5 



TS 



80 nsF OC 



TS 



OC 



50 Product Terms, 12 Inputs, 6 Outputs, Field 
Programmable 

35 ns* - 5 
TS 5 



72 Product Terms, 24 Inputs, 16 Outputs, Field 
Programmable 

200 nsF TS 5 



96 Product Terms, 14 Inputs, Factory Programmable 
150 nsF - 5 



(Cont'd) 



N82S106 
N82S107 



SIgnetlcs 
Signetlcs 



FP54AS840 fTI 
FP74AS840 Tl 



FP54AS839 fn 
FP74AS839 Tl 



SN54LS335 fTI 

SN54LS336 fTI 

SN74LS335 Tl 

SN74LS336 Tl 



SN54LS333 fTI 

SN54LS334 fTI 

SN74LS333 Tl 

SN74LS334 Tl 



IM5200 



Intersil 



93458C 

MC82S101C 
N82S101 



Fslrchlld (3651) 

Motorola 

Signetlcs 



93458M 
93459C 

MC82S100C 
N82S100 



tFairchild (3661) 
Filrchlld (3661) 

Motorola 

Signetlcs 



MC82S101M 
S82S101 



t Motorola 
t Signetlcs 



MC82S100M 
S82S100 



t Motorola 
t Signetlcs 



93459M tFairchild (3661) 



SN74S331 
SN74S330 



MPB450 



NEC-Micro 



DM7575 
DM7576 
DM8575 
DM8576 



t National 
t National 
National 
National 



20 



30 



t Military Temperature Range (-55° to 125°C) 

3458 



* Typical Value 

Bold fact Indicates additional data Is provided on the page noted. 
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MASTER SELECTION GUIDE 



MEMORY-PROMs 



Access 
Organi- Time 
zation (Max) 



Type 



Supply 
No. Voltage, 
Output Pins V 



Access 
Organi- Time 
zation (Max) 



Type 



No. 

Output Pins 



Supply 
Voltage, 

V Device 



PROMs 



16x16 — Electrically Erasable 
- 14 



32x32 15 m5 Electrically Erasable 
TS 14 



32x8 15 nsF TTL 



20nsF m 



20nsR ECL 



22 nsF ECL 



25 nsF ECL 
TTL 



35 nsF HL 



45 nsF HL 



50 nsF TTL 



75 nsF TTL 



OC 16 
TS 16 



OC 16 
TS 16 



OE 16 



-5.2 



OE 16 -5.2 



OE 16 
OC 16 



-5.2 



TS 16 



OC 16 



TS 16 



40nsF m OC 16 



TS 16 



OC 16 
TS 16 



OC 16 



TS 16 



50nsR m OC 16 



60nsF TTL OC 16 



TS 16 



65nsF m - 16 
OC 16 



TS 16 



- 16 



64x4 450 nsF Electrically Erasable 
TS 16 



MCM2801 



Motorola 

(3839,3847) 



MCM280Z Motorola (3839) 



DM87S188 
DM87S288 



National 
National 



DM77S188 t National 
DM77S288 f National 



SN1G139 



Tl 



10139 



Signetics 



MCM10139 Motorola 
AM27S18AC AMD 
63S080 MMI 



(3826) 



AM27S19AC AMD 
63S081 MMI 



(3826) 



AM27S18AM t AMD 
53S080 itm\ 

DM74S188 National 
DM74S288 National 



(3827) 



AM27S19AM t AMD 
53S081 tMMI 



(3827) 



AM27S18C AMD 

AM29750AC AMD 

HM7602-5 Harris 

TBP18SA30 Tl 



(3693) 



AM27S19C AMD 

AM29751AC AMD 

HM7603-5 Harris (3693) 

TBP18S030 Tl (440.3965) 



DM54S188 t National 
DM54S288 f National 



AM27LS18C AMD 
AM27S18M tAMD 
AM29750AM f AMD 
HM7602-2 t Harris (3693) 
6330-1 MMI (3826) 
N82S23 Signetics 
TBP18SA030MtTI (440,3965) 



AM27LS19C AMD 
AM27S19M tAMD 
AM29751AM t AMD 
HM7603-2 t Harris (3693) 
6331-1 MMI (3826) 
N82S123 Signetics 
TBP18S030MtTI (440.3965) 



SN54188A t Tl 
SN74188A Tl 



JAN38510/ 
207 

5330-1 , 



t Harris 
tMMI 



5331-1 



tMMI 



IM5610C 
IM5600C 
S82S23 



Intersil 
Intersil 
t Signetics 



AM27LS19M 
S82S123 



tAMD ' 
t Signetics 



IM5610M t Intersil 



SY2801 
SY2801A 



Synertek (3956) 
Synertek (3956) 



20 



30 



40 



50 



64x8 75 nsR 


TTL 


OC 


24 


5 


SN74186 


Tl 






140 nsF 


TTL 


TS 


24 


5 


JAN-0512 


t Harris 
















JANooO lU/ 


















201 


t Harris 






O^RvA in ncP 






16 




r 1 vm 1 On 


raircniiu 


\oO 1 a) 


fin 


11ns* 


ECL 


OE 


16 


-5.2 


F10416C 


Fairchild 






19 nc * 
\c lib 




fip 
vtz 


16 


— I? 9 


GXB1049 


Siemens 






15 nsF 


ECL 


OE 


16 


— 5.2 


F100Z416 


Fairchild 
















F10Z416 


Falrclilld 


(3619) 




20 nsF 


ECL 


OE 


16 


4.5 


100149 


Signetics 














5 


100149 


Signetics 






20nsR 


ECL 


OE 


16 


-5.2 


10149 


Signetics 






24 nsF 


ECL 


OE 


16 


-5.2 


F100416C 


Fairdilld 


(3626) 




25 nsF 


ECL 


OE 


16 


-5.2 


MCM 10149 


Motorola 






30 nsF 


TTL 


OC 


16 


5 


AM28S20AC 


AMD 




70 






TS 


16 


5 


AM27S21AC 


AMD 






40 nsF 


TTL 


OC 


16 


5 


AM27S20AM t AMD 
















HM7610A-5 


Harris 


/ocnc\ 

(jdSd) 








TS 


16 


5 


AM27S21AM t AMD 
















HM7611A-5 


Harris 


(3690) 




45nsF 


TTL 


OC 


16 


5 


AM27S20C 


AMD 
















AM29760AC 


AMD 
















93417C 


Fairchild 
















63S140 


MMI 


(3826) 








TS 


16 


5 


AM27S21C 


AMD 




80 












AM29761AC 


AMD 
















93427C 


Fairchild 
















63S141 


MMI 


(3826) 














296 13A 


t Raytheon 
















29613A 


Raytheon 






OU nbr 


TTI 
ML 


uo 


10 


c 
J 


DM74S387 


National 
















N82S126 


Signetics 










TS 


16 


5 


DM74S287 


National 
















N82S129 


Signetics 






55 nsF 


TTL 


, OC 


16 


5 


53S140 


tMMI 




90 












6300-1 


MMI 


(3826) 














63LS140 


MMI 


(3826) 








TS 


16 


5 


53S141 


tMMI 
















6301-1 


MMI 


(3826) 














63LS141 


MMI 


(3826) 














TBPZ4S10 


Tl (440.3967) 




60 nsF 


TTL 


OC 


16 


5 


AM27S20M 


tAMD 
















AM29760AM 


AMD 
















934 17M 


t Fairchild 
















HM7610-5 


Harris 


(3696) 


100 












HM7610A-2 


t Harris 


(3696) 














DM54S387 


t National 
















296 13A 


t Raytheon 
















296 13A 


Raytheon 










TS 


16 


5 


AM27S21M 


tAMD 
















AM29761AM t AMD 
















93427M 


t Fairchild 
















HM7611-5 


Harris 


(3696) 














HM7611A-2 


t Harris 


(3696) 














DM54S287 


t National 




110 


65 nsF 


TTL 


00 


16 


5 


TBP24SA10 


Tl (440.3967) 














TBP24SA10M 


















fTI (440.3967) 








TS 


16 


5 


TBP24S10MtTI (440.3967) 




70 nsF 


TTL 


OC 


16 


5 


IM5603C 


Intersil 
















S82S126 


t Signetics 










TS 


16 


5 


IM5623C 


Intersil 
















S82S129 


t Signetics 






75 nsF 


TTL 


OC 


16 


5 


HM7610-2 


t Harris 


(3696) 
















(Continued) 






•o 

"3 

CD 

c 
o 

o 

Q) 
CD 
CO 

v_ 

CD 

in 



t Military Temperature Range (-55° to 125°C) 
OC— Open Collector 

''IC MASTER 1983 



ns*— Nanoseconds Typical 



TS- 



nsF— Nanoseconds over Full Temperature Range 
-Three-State 



nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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IC MASTER 



MEMORY-PROMs (Cont'd) 



Access 
Organi- Time 
zatlon (Max) 



Type 



Supply 
No. Voltage, 
Output Pins V 



Organi- 
zation 



Access 
Time 

(Max) Type 



Supply 
No. Voltage, 
Output Pins V Device 



PROMs 



256x4 75 nsF TTL 



CD 

;d 
"d 
O 

c 
o 

o 

(D 
CO 

CO 

CO 



OC 16 



TS 16 



80 nsF HL 



OC 16 



450 nsF CMOS TS 16 



18 5 



600 nsF CMOS TS 18 5 



256x8 IjtS* Erasable TS 24 5 

ImsF Erasable TS 24 -9,5 



1.3ftsF Erasable TS 24 -9,5 



1.5 nsF Erasable TS 24 -9,5 



1.7 msF Erasable TS 24 -10,5 



2.3 /tsF Erasable TS 24 



-9,5 



60nsF m TS 20 5 



70nsF m OC 20 5 



24 



TS 20 5 



24 



80nsF m OC 20 5 



TS 20 



110 nsF Electrically Erasable 

TS 18 5,21 



550 nsF Erasable TS 24 -9,5 



650 nsF Erasable TS 24 -9,5 



750 nsF Erasable TS 24 -9,5 
m TS 16 5 



512x4 30 nsF HL 



OC 16 5 
TS 16 5 



40 nsF m 



OC 16 5 
TS 16 5 



45 nsF m 



OC 16 



TS 16 



50nsF m OC 16 



TS 16 



(Cont'd) 



(Cont'd) 



JAN38510/ 
301 t 
5300-1 t 
53LS140 t 
TBP247A10M 

t 



Harris 

MMI 

MMI 

Tl 



HM7611-2 

JAN38510/ 
302 
5301-1 
53LS141 



t Harris (3696) 



t Harris . 
tMMI 
fMMI 

TBP14S10M tTI (3964) 



IM5603M t 
IM5623M t 



Intersil 
Intersil 



HM6611-2 t 
HM6611-9 



Harris 
Harris 



HM6661 



Harris 



HM6661-5 Harris 



CDP18042CD 

1702A 

1702AL 



RCA 
AMD 
AMD 



8702A 



AMD 



1702A-I 



AMD 



4702A 



AMD 



MM8702A-4 National 



DH74LS471 National (3850) 



6308-1 
TBP28LA22 



MMI (3826) 
Tl (440.3969) 



6335-1 



tMMI 



(3826) 



6309-1 

DM54LS471 f 
TBP28L22 



MMI (3826) 
National (3850) 
Tl (440,3969) 



6336-1 



MMI 



(3826) 



5308-1 t MMI 
TBP28LA22M 

t Tl (440.3969) 



5309-1 t 
TBP28122M f 



MMI 

Tl (440.3969) 



SY2802 



Synertek (3957) 



1702A-1 
1702AL-1 



AMD 
AMD 



1702A-2 
1702AL-2 



AMD 
AMD 



9702A-1 AMD 
HM76LS03-5 Harris 



AM27S12AC AMD 
AM27S13AC AMD 



AM27S12AM f 
AM27S13AM f 
29611A 



AMD 
AMD 
Raytheon 



HM7620A-S 
63S240 



Harris 
MMI 



(3699) 
(3826) 



HM7621A-5 
63S241 



Harris 
MMI 



(3699) 
(3826) 



AM27S12C 
AM29770C 
93436C 
N82S130 



AMD 
AMD 
Fairchild 
Signetics 



AM27S13C 
AM29771C 
93446C 



AMD 
AMD 
Fairchild 

(Continued) 



512x4 50nsF TTL 



55 nsF m 



60nsF m 



20 



65 nsF HL 



70 nsF m 



30 



75 nsF ni 



80 nsF HL 



85 nsF HL 



40 



90 nsF HL 



TS 16 



24 



OC 
TS 



OC 16 



TS 16 



OC 
TS 



16 5 
16 5 



OC 
TS 



OC 
TS 



16 5 



16 5 



OC 



16 5 
16 5 



OC 16 5 



TS 16 



OC 



16 5 
16 5 



512x8 - 



HL 



TS 22 



24 



20 ns * HL 



TS 24 



50 



35 ns * TTL 



TS 



20 5 
24 5 



35 nsF m 



OC 20 



24 



TS 20 



(Cont'd) 



MCM7621A Motorola 
N82S131 Signetics 



MCM7641A Motorola 



53S240 t MMI 
DM74S570 National 



53S241 

DM74S571 

DM74S571A 

DM74S571B 

29611 

29611 



tMMI 
National 
National 
National 

t Raytheon 
Raytheon 



AM27S12M 

AM29770M 

93436M 

HM7620A-2 

6305-1 

63LS240 



tAMD 
tAMD 
t Fairchild 
t Harris 

MMI 

MMI 



AM27S13M 

AM29771M 

93446M 

HM7621A-2 

6306-1 

63LS241 

296 13C 



tAMD 
tAMD 
t Fairchild 
t Harris 

Mml 

MMI 

Raytheon 



DM54S570 
DM54S571 
DM54S571A 
DM54S571B 



t National 
t National 
t National 
t National 



HM7620-5 

S82S130 



Harris 

t Signetics 



HM7621-5 

MCM7621 
29611 
29611 
S82S131 



Harris 

Motorola 
t Raytheon 

Raytheon 
t Signetics 



5305-1 
53LS240 



tMMI 
tMMI 



5306-1 

53LS241 

29613M 



tMMI 
tMMI 
t Raytheon 



IM5624C 
IM5604C 



Intersil 
Intersil 



HM7620-2 

JAN38510/ 
401 



HM7621-2 

JAN38510/ 
402 



IM5624M 
IM5604M 



t Intersil 
t Intersil 



AM27S27C 
AM27S27M 



AMD 
tAMD 



AM27S25AC 
AM27S25AM 
AM27S25C 
AM27S25M 



AMD 
tAMD 

AMD 
tAMD 



TBP28R45 Tl 



TBP28P42 Tl 
TBP28P45 Tl 
TBP28S45 Tl 



AM27S28AC AMD 
MB7123H Fulltsu 



AM27S30AC AMD 



(3699) 
(3826) 
(3826) 



(3699) 
(38Z6) 
(3826) 



(3699) 



(3699) 



t Harris (3699) 

t Harris 



t Harris (3699) 

t Harris 



(3974) 



(3973) 
(3976) 



(3679) 



AM27S29AC AMD 

MB7124H Fulltsu (3679) 

(Continued) 



60 



70 



60 



90 



100 



110 



120 



t Military Temperature Range (-55° to 125°C) 

3460 



* Typical Value 

Bold faco Indicates additional data Is provided on the page ootsd. 
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MASTER SELECTION GUIDE 



MEMORY-PROMs (Cont'd) 



Organi- 
zation 



Access 

Time 

(Max) 



Type 



Supply 
No. Voltage, 
Output Pins V Device 



Access 
Organ!- Time 
zation (Max) Type 



No. 

Output Pins 



Supply 
Voltage, 

V Device 



PROMs 



512x8 35 nsF TTL 



TS 



24 5 


AM27S31AC AMD 


40nsF TTL OC 24 5 
TS 24 5 


93438C Fairchild 
93448C Fairchild 


45nsF TTL OC 20 5 


AM27S28AM f AMD 

MB7123E Fujllsu (3679) 

DM74S473A National 


24 5 


AM27S30AM t AMD 
DM74S475A National 


TS 20 5 


AM27S29AM t AMD 

MB7124E Fujllsu (3679) 

HM764gA-5 Harris (3708) 

DM74S472A National 
DM74S474B National 
N82S147A Signetics 


24 5 


AM27S31AM f AMD 
DM74S474A National 


50nsF m OC 24 5 
TS 24 5 


HM764GA-5 Harris (3702) 
HM7641A-5 Harris (3702) 


55 nsF TTL OC 20 5 
24 5 


AM27S28C AMD 
AM27S30C AMD 
93438M t Fairchild 


TS 20 5 


AM27S29C AMD 
6349-2 MMI 


24 5 


AM27S31C AMD 
93448M t Fairchild 

6341-2 MMI (3826) 


60 ns* TTL TS 20 5 
24 5 


TBP28L42 11 (440.3970) 
TBP28L45 Tl (3971) 


60nsF TTL OC 20 5 


HM7648-5 Harris 
DM54S473A f National 
DM74S473 National 


24 5 


DM54S475A t National 


TS 20 5 


HM7649-5 Harris (3708) 

DM54S472 f National 
DM54S472A t National 
DM54S472B t National 
DM54S474A f National 
DM54S474B f National 

TBP28S42 Tl (440.3975) 


24 5 


AM27S15C AMD 
HM7647R-5 Harris 
N82S115 Signetics 
N82S141 Signetics 
TBP28S46 Tl (440.3976) 


65nsF m OC 20 5 


AM27S28M fAMD 
DM54S473 f National 


24 5 


DM54S475 t National 
DM74S475 National 
TBP28SA46 Tl (440) 


TS 20 5 
24 5 


AM27S29M fAMD 
AM27S31M tAMD 
DM74S474 National 


70nsF m OC 20 5 
24 5 


6348-1 MMI (3826) 
AM27S30M fAMD 
HM7640-5 Harris (3702) 
HM7640A-2 t Harris (3702) 
6340-1 MMI (3826) 


TS 20 5 


6349-1 MMI (3826) 

MCM7649 Motorola 
29623 Raytheon 

(Continued) 



(Cont'd) 



(Cont'd) 



512x8 70 nsF TTL 



TS 20 



24 



InsF m OC 20 
24 



TS 20 
24 



85nsF TTL OC 20 
24 



TS 20 
24 



90nsF TTL OC 24 
TS 24 



200 nsF CMOS TS 24 



30 



300 nsF CMOS Erasable 

TS 24 
TTL TS 5 



450 nsF CMOS Erasable 

TS 24 



550 nsF CMOS Erasable 

TS 24 



600 nsF CMOS Erasable 

TS 24 



40 



650 nsF Electrically Erasable 
TS 24 



1024x4 30 ns* m OC 18 



35nsF m OC 18 



TS 18 



50 



35nsR m OC 18 



TS 18 



40nsF TTL OC 18 
TS 18 



45nsF m OC 18 



60 



TS 18 



(Cont'd) 



TBP28S42M fTI 
TBP28S42M Tl 



HM7641-5 Harris (3702) 

HM7641A-2 f Harris (3702) 

5341-2 t MMI 

6341-1 MMI (3826) 
MCM7641 Motorola 

DM54S474 f National 

TBP28S46M fTI (440.3976) 



HM7648-2 
5348-1 



Harris 
IMMI 



5340-1 



fMMI 



HM7649-2 Harris 

5349-1 t MMI 



(3708) 



HM7647R-2 f Harris 
5341-1 t MMI 



TBP28SA42MtTI (440,3976) 
HM7640-2 t Harris (3702) 
TBP28SA46MtTI (440) 



TBP28S42M fTI 

TBP28S42M Tl 



(440.3975) 



HM7641-2 

JAN38510/ 
208 



t Harris 

t Harris 



(3702) 



5340-2 t MMI 

AM27S15M tAMD 

S82S115 t Signetics 

S82S141 t Signetics 



HM6641-2 t Harris 

(669.1333.3783) 
HM6641-9 Harris 

(669.1333.3783) 



IM6654A Intersil 
X2804 Xlcor 



(3999) 



IM6654-1 



Intersil 



IM6654 



Intersil 



IM6654M t Intersil 



HNVM3004 Hughes 



DM54S572A t National 
DM54S573A f National 



AM27S32AC AMD 
AM27S33AC AMD 
MB7121H Fujitsu (3679) 



AM27S33AC AMD 

MB7122H Fujitsu (3679) 

63S441A MMI (3826.3830) 

N82S137B Signetics 



TBP24SA41 Tl (440.3968) 
TBP24SA41MtTI (440,3968) 



TBP24S41 Tl 
TBP24S41M tTI 



(440,3968) 
(440,3968) 



93452C 
93453C 



Fairchild 
Fairchild 



AM27S32AM f AMD 
MB7121E Fujitsu 

DM74S572A National 



(3679) 



AM27S33AM f AMD 
MB7122E Fujitsu (3679) 
63S441 MMI (3826,3830) 

(Continued) 



70 



100 



110 



t Military Temperature Range (-55° to 125°C) ns*— Nanoseconds Typical 
OC-Open Collector 

® IC MASTER 1983 



TS- 



nsF— Nanoseconds over Full Temperature Range 
Three-State 



nsR— Nanoseconds at Room Temperature 
OE— Open Emitter | 
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IC MASTER 



MEMORY-PROMs (Cont'd) 



Access Supply 
OrganI- Time No. Voltage, 

zatlon (Max) Type Output Pins V 



Organi- 
zation 



Access 
Time 

(Max) Type 



No. 

Output Pins 



Supply 
Voltage, 

V Device 



PROMs 



1024x4 45nsF HL IS 



8 5 





DM74S573A National 
N82HS137 SIgnetics 


50nsF TTL OC 18 5 


HM7642A-5 Harris (3705) 
HM7642P-5 Harris (3705) 


TS 18 5 


HM7643A-5 Harris (3705) 
HM7643P-5 Harris (3705) 
63RA441 MMI (3826) 

MCM7643A Motorola 


55nsF TTL OC 18 5 


AM27S32C AMD 
93452M t Fairchlld 


TS 18 5 


AM27S33C AMD 
93453M t Falrchild 
53S441 tMMI (3830) 
6353-2 MMI 


eOnsf TTL - 16 5 
OC 18 5 


HM7644-5 Harris 
HM7642-5 Harris (3705) 
6350-1 MMI 
6352-1 MMI (3826) 

DM74S572 National 


TS 18 5 


HM7643-5 Harris (3705) 

53RA441 t MMI 

6351-1 MMI 

6353-1 MMI (3826) 

DM74S573 National 
N82S137 SIgnetics 


65nsF m OC 18 5 
TS 18 5 


AM27S32M fAMD 
AM27S33M fAMD 


70nsF HL OC 18 5 


HM7642A-2 f Harris (3705) 
HM7642P-2 t Harris (3705) 


TS 18 5 


HM7643A-2 t Harris (3705) 
HM7643P-2 t Harris (3705) 

MCM7643 Motorola 
S82S137A t SIgnetics 


75nsF TTL OC 18 5 


5350-1 t MMI 
5352-1 t MMI 
DM54S572 t National 


TS 18 5 


5351-1 t MMI 
5353-1 t MMI 
DM54S573 t National 


80nsF m TS 18 5 


S82S137 t SIgnetics 


85nsF TTL - 18 5 


HM7644-2 t Harris 
JAN38510/ 



OC 18 5 



TS 18 5 



550 nsF CMOS Erasable 

TS 24 5 



600 nsF CMOS Erasable 

TS 24 5 



1024x8 - 



Til 



TS 24 



(Cont'd) 



(Cont'd) 



603 



t Harris 



HM7642-2 f Harris (3705) 



HM7643-2 

JAN38510/ 
602 



t Harris 

t Harris 



IM6653-1 



Intersil 



IM6653M t Intersil 



AM27PS181 AMD 
AM27PS181A 

AMD 

AM27PS281 AMD 
AM27PS281A 

AMD 

AM27S35AC AMD 
AM27S35AM t AMD 
AM27S35C AMD 
AM27S35M fAMD 
AM27S37A AMD 



(3705) 



(Continued) 



1024x8 



20 



30 



40 



50 

















(Cont'd) 




20 ns * 


TTL 


TS 


24 


5 


TBP28R85 


Tl 


(3974) 




35 ns* 


TTL 


TS 


24 


5 


TBP28P85 


Tl 


(3973) 














TBP28S85 


Tl 


(3977) 




35 nsF 


JJl 


00 


24 


5 


AM27S180AC 




















AMD 




60 












AM27S280AC 




















AMD 
















AM27S37 


AMD 
















93Z450A 


Fairchlld 


(3652) 








TS 


24 


5 


AM27S181AC 




















AMD 
















AM27S281AC 




















AMD 
















93Z451A 


Fairchlld 


(3652) 














MB7132Y 


Fnlltsu 


(3679) 




40 nsF 


TTL 


REG 


24 


5 


DM77SR181 t National 


(3852) 














DM87SR181 


National 


(3852) 








TS 


24 


5 


63RS881 


MMI 




70 


45 nsF 


TTL 


OC 


24 


5 


93450C 


Fairchlld 
















937450 


Falrchild 


(3652) 














MB7131H 


Fulllsu 










TS 


24 


5 


93451C 


Falrchild 
















93Z451 


Fairchlld 
















MB713ZH 


Fujitsu 
















N82S181B 


SIgnetics 






50 nsF 


TTL 


OC 


24 


5 


AM27S180AMtAMD 
















AM27S280AMt AMD 
















HM7680A-5 


Harris 




80 






TS 


24 


5 


AM27S181AMt AMD 
















AM27S281AMt AMD' 
















HM7681A-5 


Harris 


(3711) 














3628A-1 


Intel 
















82HS181 


Intel 
















MCM7681A 


Motorola 






55 nsF 


HL 


OE 


24 


5 


MB7131E 


Fujitsu 


(3679) 








TS 


24 


5 


MB7132E 


Fujitsu 


(3679) 














53RS881 


MMI 
















6381-2 


MMI 


(3826) 


90 












DM87S280 


National 


(3851) 














DMB7S281 


National 


(3851) 














N82S181A 


SIgnetics 






60 nsF 


ni 


OC 


24 


5 


AM27S180C 


AMD 
















AM27S280C 


AMD 
















AM27S281C 


AMD 
















93450M 


t Falrchild 
















93460M 


t Falrchild 
















93L450C 


Falrchild 
















N82HS180 


SIgnetics 




100 












SN74S2708 


Tl 
















TBP28S86- 


















60 


Tl (440,3977) 














TBP28SA86- 


















60 


Tl 


(3978) 








TS 


24 


5 


AM27S181C 


AMD 
















93451M 


t Falrchild 
















93L451C 


Falrchild 
















29631A 


t Raytheon 
















29631A 


Raytheon 
















29633A 


t Raytheon 
















29633A 


Raytheon 




110 












N82S183 


SIgnetics 






65 ns* 


HL 


TS 


24 


5 


TBP28L85 


Tl 






70 nsF 


ni 


OC 


24 


5 


HM7680-5 


Harris 
















HM7680P-5 


Harris 
















HM7680R-5 


Harris 
















HM7680RP-5 


Harris 
















6380-2 


MMI 


(3826) 
















(Continued) 





t Military Temperature Range (-55° to 125°C) 
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* Typical Value 

Bold (aco Indicates additional data Is provided on tha page noted. 



IC MASTER 1983 



MASTER SELECTION GUIDE 



MEMORY-PROMs (Cont'd) 



Organi- 
zation 



Access 

Time 

(Max) 



Type 



No. 

Output Pins 



Supply 
Voltage, 
V 



Access 
Organi- Time 
zation (Max) 



Type 



Supply 
No. Voltage, 
Output Pins V Device 



PROMs 



1024x8 70nsF m OC 24 5 











MCM7680C 


Motorol3 












MCM82707C 


Motorola 












DM87S180 


National 












N82S180 


SIgnetics 






TS 


24 


5 


HM7608-5 


Harris 












HM7681-5 


Harris 


(3711) 










HM7681A-2 


Harris 


(3711) 










HM7681P-S 


Harris 


(3711) 










HM7681R-5 


Harris 


(3711) 










HM7681RP-5 


Harris 


(3711) 










3628A-3 


Intel 












82S181 


Intel 












5381-2 


tMMI 












MCM7681C 


Motorola 












MCM82708C 


Motorola 












DM87S181 


National 












29633A 


t Raytheon 












29633A 


Raytheon 












N82S181 


SIgnetics 




75 nsF m 


OC 


24 


5 


93L450M 


t Fairchild 












TBP28SA86MtTI 


(3978) 




TS 


24 


5 


93L451M 


t Fairchild 












DM77S280 


t National 


(3851) 










DM77S281 


t national 


(3851) 










29637 


Raytheon 












TBP24S86M fTI 












TBP28S2708 fTI 


(3980) 



80 ns* m TS 24 5 



80nsF m OC 24 5 



TS 24 5 



85nsF TIL OC 24 5 



TS 24 5 



QOnsF m OC 24 5 



TS 24 5 



(Cont'd) 



(Cont'd) 



TBP28L86 Tl 
TBP28L86M fTI 



(440.3972) 
(440,3972) 



AM27S180M t AMD 
AM27S280M f AMD 
S82HS180 t Signetics 



AM27S181M tAMD 
AM27S281M f AMD 
S82HS181 t Signetics 
S82S181A t Signetics 



MCM7680M t Motorola 
MCM82707M t Motorola 



MCM7681M t Motorola 
MCM82708M t Motorola 



HM7680-2 t Harris 

HM7680P-2 t Harris 

HM7680R-2 t Harris 
HM7680RP-2 f Harris 

5380-2 t MMI 
6380-1 MMI 

DM77S180 t National 

S82S180 t Signetics 



(3826) 



HM7608-2 

HM7681-2 

HM7681P-2 

HM7681R-2 

HM7681RP-2 

3628A-4 

6381-1 

DM77S181 

29635C 

29637C 

82PS181 

S82S181 

S82S183 

S82S2708 



(3711) 
(3711) 
(3711) 
(3711) 

(3826) 



t Harris 
t Harris 
t Harris 
t Harris 
t Harris 

Intel 

MMI 
t National 

Raytheon 

Raytheon 

Signetics 
t Signetics 
t Signetics 
t Signetics 

(Continued) 



1024x8 



20 



2048x4 



40 



50 

















(Cont'd) 




95 nsF 


HL 


TS 


24 


5 


296330 


Raytheon 






120 nsF 


HL 


TS 


24 


5 


N82LS181 


Signetics 






125 nsF 


HL 


OC 


24 


5 


5380-1 


tMMI 










TS 


24 


5 


5381-1 


tMMI 
















29637M 


t Raytheon 






175 nsF 


TTL 


TS 


24 


5 


S82LS181 


t Signetics 






300 nsF 


Erasable 


TS 


24 


5 


HM6758-9 


Harris 














±5,12 


MCM27A08 


Motorola 




70 












MCM68A708 


Motorola 






350 nsF 


Erasable 


TS 


24 


±5,12 


2708-13 


AMD 
















F2708-1 


Fairchild 
















TMS2708-35 


Tl 






450 nsF 


CMOS Erasable 


















TS 


24 


5 


IM6658 


Intel 
















IMoDboM 


t Intel 








Erasable 


TS 


24 


5 


MM2758 


National 
















MSM2758 


OKI 














±5,12 


2708 


AMD 
















AM9708 


tAMD 




80 












F2708 


Fairchild 
















F68708 


Fairchild 
















MCM2708 


Motorola 
















MCM68708 


Motorola 
















INS8708 


National 
















MSM2708 


OKI 


(3873) 














MN2708 


Panasonic 
















TMS2708-45 


Tl 


(442) 














TMS27L08- 


















45 


Tl 


(442) 




650 nsF 


Electrically Erasable 
















TS 


24 


5 


HNVM3008 


Hughes 




90 












HNVM3708 


Hughes 






- 


HL 


00 


20 


5 


MCM7688 


Motorola 










TS 


20 


5 


MCM7689 


Motorola 
















TBP28R165 


Tl 


(3975) 




35 nsF 


TTL 


00 


18 


5 


AM27S184AC 




















AMD 










TS 


18 


5 


AM27S185AC 




















AMD 
















63S841A 


MMI (3826.3833) 




45 ns * 


TTL 


OC 


18 


5 


SN54S455 


tTI 
















SN74S455 


Tl 
















TBP24SA81 


Tl (440.3969) 


100 












TBP24SA81M 




















t Tl (440.3969) 








TS 


18 


c 
D 


TBP24S81 


Tl (440.3968) 














TBP24S81M tTI (440.3968) 




45 nsF 


HL 


OC 


18 


5 


AM27S184AMt AMD 
















MB7127H 


Fulitsu 


(3679) 








TS 


18 


5 


AM27S185AMtAMD 
















MB7128H 


Fujitsu 


(3679) 














N82S185B 


Signetics 






50 nsF 


TTL 


OC 


18 


5 


AM27S184C 


AMD 










TS 


18 


5 


AM27S185C 


AMD 




110 












HM7685A-5 


Harris 


(3714) 














53S841A 


tMMI 


(3833) 














63S841 


MMI (3826.3833) 














N82S1B5A 


Signetics 






55 nsF 


HL 


OC 


18 


5 


AM27S184M t AMD 










TS 


18 


5 


AM27S185M t AMD 
















MB7128E 


Fulitsu 


(3679) 














MB7128E-W 


Fuiitsu 


(3679) 














53S841 


tMMI 


(3833) 














6389-2 


MMI 


(3826) 


120 


60 nsF 


TTL 


OC 


18 


5 


AM27LS184C 


AMD 
















DM87S184 


National 


















(Continued) 





;d 

CD 

c 
o 

o 


CO 

CD 

•4— ' 

CO 
CO 



t Military Temperature Range ( - 55° to 125°C) 
OC-Open Collector 

®IC MASTER 1983 



ns*— Nanoseconds Typical 



TS- 



nsF— Nanoseconds over Full Temperature Range 
Three-State 



nsR— Nanoseconds at Room Temperature 
OE— Open Emitter | 
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IC MASTER 



MEMORY-PROMs (Cont'd) 



Access 
OrganI- Time 
zation (Max) 



Type 



Supply 
No. Voltage, 
Output Pins V Device 



Organi- 
zation 



Access 
Time 

(Max) Type 



No. 

Output Pins 



Supply 
Voltage, 

V Device 



PROMs 



2048x4 60 nsF HL 



0) 
■D 

'd 

O 

c 
o 

-4—' 

o 

Q 
CD 
CO 

1_ 

Q) 
-t— ' 
CO 
CO 



TS 18 5 


AM27LS185C AMD 
AM27PS185C AMD 
DM87S185 National 
29651A Raytheon 
29653A Raytheon 


24 5 


N82S191A Signetlcs 


65nsF m OC 18 5 
TS . 18 5 


AM27LS184Mt AMD 
AM27LS185Mt AMD 
AM27PS185Mt AMD 


70nsF m OC 18 5 . 


HM7684-5 Harris 
HM7684P-5 Harris 
6388-1 MMI (3826) 
MCM7684C Motorola 


TS 18 5 


HM7685-5 Harris (3714) 
HM7685P-5 Harris (3714) 

5389-2 t MM! 

6389-1 MMi (3826) 

MCM7685C Motorola 
MCM7686 Motorola 
MCM7687 Motorola 
29651C Raytheon 


75nsF TTL OC 18 5 
TS 18 5 


DM77S184 t National 
DM77S185 t National 
29653C Raytheon 


80nsF m TS 18 5 


S82HS185 t Signetlcs 
S82S185A Signetlcs 


24 5 


S82S191A t Signetlcs 


85 nsF HL OC 18 5 
TS 18 5 


MCM7684M f Motorola 
MCM7685M t Motorola 


90nsF TTL OC 18 5 


HM7684-2 t Harris 
HM7684P-2 t Harris 


TS 18 5 


HM7685-2 t Harris (3714) 
HM7685P-2t Harris (3714) 

2965 1M t Raytheon 


95nsF m TS 18 5 


29653M t Raytheon 


100 nsF m OC 18 5 
TS 18 5 


5388- 1 t MMI 

5389- 1 t MMI 
N82S185 Signetlcs 


115 nsF TTL TS 18 5 


S82S185 t Signetlcs 



450 nsF CMOS Erasable 

TS 24 5 



2048x8 - 



TTL 



TS 24 5 



20 ns * HL 



TS 24 5 



35 ns* m OC 24 5 
TS 24 5 



35nsF m OC 24 5 



TS 24 5 



45nsF m OC 24 5 



TS 24 5 



(Cont'd) 



(Cont'd) 



IM6657 Intersil 
IM6657M t Intersil 



AM27S45 AMD 

AM27S45A AMD 

AM27S47. AMD 

AM27S47A AMD 



TBP28R166 fTI (440.3975) 



TBP28SA166 Tl (440.3979) 
TBP28P166 tTI (3973) 
TBP28S166 Tl (440.3979) 



AM27S190AC AMD 
AM27S290AC AMD 



AM27S191A AMD 

AM27S291A AMD 

3636B-1 Intel 

63S1681A MMI 



932510C Falrchlld 

93510M t Falrchlld 

gSZSIOC Falrclilid (3655) 

MB7137H Fujitsu (3679) 



932511C 



Falrchlld 

(Continued) 



20 



30 



40 



50 



60 



45 nsF 


TTL TS 


24 


5 






(Cont'd) 












93Z511C 


Falrchlld 


(3655) 












MB7138H 


Fujitsu 


(3679) 












3636B-2 


Intel 






uu nsr 


TTI (\r 
\ 1 L UU 


OA 


D 


AM27S190C 


AMD 














AM27S290AMt AMD 














AM27S290C 


AMD 








TS 


18 


5 


MCM7685A 


Motorola 










24 


5 


AM27PS191C 


AMD 














AM27PS291AC 


AMD 














AM27PS291C 


AMD 




70 










AM27S191 


AMD 














AM27S191AMt AMD 














AM27S291 


AMD 














AM27S291AMt AMD 














HM76161A-5 


Harris 














HM7616A 


Harris 


(3720) 












82HS191 


Intel 














53S1681A 


fMMI 














63S1681 


MMI 














MCM76161A 


Motorola 




80 










29681 A 


t Raytheon 














29681 A 


Raytheon 














29683A 


t Raytheon 














29683A 


Raytheon 






55 nsF 


TTL OC 


24 


5 


9325 10M 


t Falrchlld 














93510C 


Falrchlld 














93Z510M 


tFalrciiiid 


(3655) 






TS 


24 


5 


9351 IC 


Falrchlld 














93Z511M 


tFalrciiiid 














MB7138E 


Fujitsu 


(3679) 


90 


65 nsF 


TTL OC 


24 


5 


AM27S190M f AMD 








TS 


24 


5 


AM27PS191Mt AMD 














AM27PS291AMt AMD 














AM27S291M t AMD 














93511M 


t Falrchlld 














53S1681 


fMMI 














DM87S291 


National 






70nsF 


TCI OC 


24 


5 


DM87S190 


National 








TS 


24 


5 


82S191 


Intel 














MCM76161 


Motorola 




100 










DM87S191 


National 














29681A 


t Raytheon 














29681A 


Raytheon 














29683A 


t Raytheon 














29683A 


Raytheon 






75 ns * 


TTL TS 


24 


5 


TBP28L166 


Tl 


(440) 




80 nsF 


TTL OC 


24 


5 


HM76160-5 


Harris 














DM77S190 


t National 








TS 


24 


5 


HM7616-5 


Harris 


(3720) 












HM76161-5 


Harris 


(3717) 


110 










M3636 


t Intel 














DM77S191 


t National 














DM77S291 


t National 














29681 


Raytheon 














N82S191 


Signetlcs 






85nsF 


HL TS 


24 


5 


29683 


Raytheon 






100 nsF 


HL OC 


24 


5 


HM76160-2 


t Harris 








TS 


24 


5 


HM7616-2 


t Harris 


(3720) 












HM76161-2 


t Harris 


(3717) 












S82S191 


t Signetlcs 




120 


175 nsF 


CMOS TS 


24 


5 


HM6616-2 


t Harris 
















(669.1333.3786) 












HM6616-9 


Harris 
















(669.1333.3786) 




250 nsF 


Electrically Erasable 














TS 


24. 


5 


2815 


Intel 
















(Continued) 
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* Typical Value 

Bold face indicatas additional data is provided on the page noted. 



IC MASTER 1983 



MASTER SELECTION GUIDE 



MEMORY-PROMs (Cont'd) 



Access 
Organi- Time 
zation (Max) 



Type 



Supply 
No. Voltage, 
Output Pins V Device 



Access 
Organi- Time 
zation (Max) 



Type 



No. 

Output Pins 



Supply 
Voltage, 

V Device 



Source 



PROMs 



2048x8 250 nsF Electrically Erasable 
TS 24 





(3861.3863) 
NMCg716-25 National (3868) 
NMCg716E- 

25 National (3868) 
NMCg716H- 

25 National (3868) 


5,21 


SY2816 Synertek 


28 5 


2817 Inlol (3825) 
MSM2816 OKI 


Erasable TS 24 5 


MCM2716-25 

Motorola 

MCM27L16- 

25 Motorola 


300 nsF Erasable TS 24 5 


AM9716 AMD 
MK2716-5 Mostek 


±5,12 


TMS27A16 Motorola 


NMOS TS 24 ±5,12 


TMS2716-30 Tl 


HL TS 5 


X2816 Xlcor (3999) 



350 nsF Electrically Erasable 
TS 24 



390 nsF Erasable TS 24 



(Cont'd) 



2816 

M2816 

NMC2816-25 

NMC2816E- 
25 

NMC2816M- 
25 



(Corifd) 
intsl (3824) 
t Intel 
National 

(3861.3863) 

National 

(3861.3863) 



National 



2815- 3 

2816- 3 
NMC2816-35 



NMC2816E- 
35 



NMC2816M- 
35 



Intel 
Intal 



(3824) 



National 

(3861,3863) 

National 

(3861.3863) 

National 





(3861.3863) 
NMCg716-35 National (3868) 
NMCg716E- 

35 National (3868) 
NMCg716H- 

35 National (3868) 

M2716 SGS 


28 5 


2817-3 Intal (3825) 


29 5 


2816 Intel 


Erasable TS 24 5 


AM2716-1 AMD 
F2716-1 Fairchlld 
MBM2716H Fujitsu 
HM6716-2 t Harris 
HM6716-9 Harris 
2716-1 Intel (3818.3822) 
MK2716-6 Mostek 
MKB2716-86 t Mostek 
MCM2716-35 



MCM27L16- 
35 

MM2716-1 
NMC6716-1 
SY2716-1 
TMM323-1 



Motorola 

Motorola 
National 
National 
Synertek 
Toshiba 



AM2716-2 AMD 



(Continued) 



2048x8 390 nsF Erasable TS 24 



450 nsF Electrically Erasable 
TS 24 



28 



Erasable TS 24 



20 



±5,12 



30 



490 nsF Erasable TS 24 5 



550 nsF Erasable TS 24 



650 nsF Erasable TS 24 



4096x4 35nsF HL OC 20 
TS 20 



40 



50nsF m OC 20 



TS 20 



(Cont'd) 

HN462716-2 Hitachi (378g) 
2716-2 Intel (3818.3822) 

MK2716-7 Mostek 
MKB2716-87 t Mostek 
MM2716-2 National 
NMC6716-2 National 
SY2716-2 Synertek 



2815-4 
NMC2816-45 



NMC2816E- 
45 

NMC2816M- 
45 

NMC9716 
NMCg716-45 
HMCg716E- 
45 

NMC9716M- 
45 



Intel 

National 

(3861.3863) 

National 

(3861.3863) 

National 

(3861.3863) 
National (3868) 
National (3868) 

National (3868) 

National (3868) 



2816- 4 

2817- 4 

M2817 t 



Intsl (3824) 
Intel (3825) 

Intel 



AM2716 

AM2716M t 

F2716 

F68716 

MBM2716 

HN462716 

2716 

M2716 

M2716M t 

M5ii!716 

MK2716-8 

MKB2716 t 

MKB2716-88 t 

MCM2716 

MCM27L16 

MM2716 

NMC2716E 

NMC27C16- 

45 

NMC6716 

,iPD2716 

MSM2716 

MN2716 

SY2716 



AMD 

AMD 

Fairchiid 

Fairciiild 

Fujitsu 

HItaclii (3789) 
Intel (3818.3822) 

Intel 
Intel 

Mitsubishi 

Mostek 

Mostek 

Mostek 

Motorola 

Motorola 

National 

National 

National (3864) 

National 

NEC-Micro 

OKI (3873) 

Panasonic 
Synertek 



TMS2716 
TMS2716-45 



Motorola 
Tl 



2716-5 



Intel (3818.3822) 



MKB2716-90 
NMC27C16- 
55 



t Mostek 
National 



(3864) 



2716-6 
MK2716-12 
NMC27C16- 
65 



Intel (3818,3822) 

Mostek 

National (3864) 



AM27S40A 
AM27S41A 
63S1641A 

N82HS195 



AMD 
AMD 

MMI (3826.3838) 

Signetics 



AM27S40 
AM27S40AM 



AMD 
tAMD 



AM27P&41 AMD 



(Continued) 



50 



60 



70 



80 



CD 
"U 

o 

c 
o 

o 

Q) 

Q) 
CO 

i_ 

CD 
■*—> 

ca 



90 



100 



t Military Temperature Range ( - 55° to 125°C) ns*— Nanoseconds Typical 
OC-Open Collector 

®IC MASTER 1983 



TS- 



nsF— Nanoseconds over Full Temperature Range 
Three-State 



nsR— Nanoseconds at Room Temperature 
OE— Open Emitter | 
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IC MASTER 



MEMORY-PROMs (Cont'd) 



Access 
Organi- Time 
zation (Max) 



Type 



No. 

Output Pins 



Suppiy 
Voltage, 
V 



Organi- 
zation 



Access 






Supply 








Time ' 




No. 


Voltagi!, 








(Max) 


Type Output 


Pins 


V 


Device 


Source 




Line 


I'ld n<!F 












(Cont'd) 






KiMn<; T<; 


24 


5 




Mitciihkhl 
iVIIlbUUIofli 






450 nsF 


Erasable IS 


24 


5 


AM2732 


AMD 














AM2732M 


tAMD 














F2732 


Falrchlld 














HN462532 


Hitachi 


(3789) 


60 










HN462732 


Hiticlii 


(3789) 












2732A-4 


Intel 














M2732A 


t Intel 














M5L2732 


Mitsubishi 














MCM2532 


Motorola 














MCM25L32 


Motorola 














NMC2532 


National 














NMCZ7C3Z- 
















45 


National 


(3865) 












nPD2732 


NEC-Micro 














MSM2732 


OKI 




70 










TMM2732 


Toshiba 






550 nsF 


Erasable TS 


24 


5 


M2732/S8416 
















t Intel 














NMC27C32- 
















55 


National 


(3865) 




650 nsF 


Erasable TS 


24 


5 


NMC27C32- 
















65 


National 


(3865) 




45 nsF 


TTL OC 


24 


5 


93Z564 


Falrclilld 


(3658) 






TS 


24 


5 


93Z565 


Falrclilid 


(3658) 




55 nsF 


HL OC 


24 


5 


MB7143H 


Fujitsu 


(3678) 






TS 


24 


5 


MB7144H 


Fujitsu 


(3678) 




85 nsF 


TTL TS 


24 


5 


HM76641-5 


Harris 


(3729) 




95 nsF 


ni TS 


24 


5 


HM76641-2 


Harris 


(3729) 


80 


200 nsF 


Electrically Erasable 














TS 


28 


5 


TMM2764 


Toshiba 








Erasable TS 


28 


5 


AM2764-2 


AMD 














AM2764-20 


AMD 














MBM2764- 
















20 


Fujitsu 


(3674) 












2764-2 


Intel (3820,3822) 












TMM2764-2 


Toshiba 






250 nsF 


CMOS, Erasable 
















TS 


28 


5 


MBM27C64- 
















25 


Fujitsu 


(3674) 






Erasable TS 


28 


5 


AM2764 


AMD 














AM2764-25 


AMD 














2764 


Fairchild 




90 










MBM2764- 
















25 


Fujitsu 


(3674) 












2764 


Intel (3820.3822) 












2764-25 


Intel (3820.3822) 












M2764/S8460 
















t Intel 














M2764/S8462 
















t Intel 






300 nsF 


CMOS, Erasable 
















TS 


28 


5 


MBM27C64- 
















30 


Fujitsu 


(3674) 






Erasable TS 


28 


5 


AM2764-3 


AMD 














AM2764-30 


AMD 














MBM2764- 
















30 


Fujitsu 


(3674) 












HN482764 


Hitachi 


(3789) 


100 










2764-3 


Intel (3820.3822) 












2764-30 


Intel (3820.3822) 




350 nsF 


Erasable TS 


24 


5 


MCM6874-35 


















Motorola 














MCM68766- 
















35 


Motorola 


(3839) 












MCM68L764- 
















35 


Motorola 
















(Continued) 





PROMs 


(Cont'd) 


4096x4 50nsF m TS 20 5 


(Cont'd) 

AM27S41 AMD 
AM27S41AM t AMD 
03SID4IA t"""' (3836) 
63S1641 MMI (3826.3836) 

S82HS195 t Signetics 


eOnsF m TS 20 5 


HM76165-5 Harris 


65 nsF TTL OC 20 5 
TS 20 5 


AM27S40M t AMD 
AM27S41M tAMD 
53S1641 tMMI (3836) 


80nsF m TS 20 5 


HM76165-2 Harris 


200 nsF CMOS TS 20 5 


HM6646 Harris 


4096x8 - HL TS 24 5 


AM27PS43 AMD 
AM27S43 AMD 
AM27S43A AMD 


40nsF TTL TS 24 5 


3632-1 Intel 
Oiinooi^l ' Intel 


SOnsF m TS 24 5 


3632 Intel 
82S321 Intel 


55nsF m OC 24 5 
TS 20 5 


MB7141H Fujitsu (3679) 
MB7142H Fujitsu (3679) 


65 nsF HL 00 24 5 
TS 20 5 
24 5 


MB7141E Fujitsu (3679) 
MB7142E Fujitsu (3679) 
HM76321-5 Harris (3726) 


28 5 


MB7142E-W t Fujitsu 


70nsF m TS 24 5 


29671A t Raytheon 
29671A Raytheon 


75nsF TTL TS 24 5 


HM76321-Z Harris (3726) 


80 nsF m TS 24 5 


29671 t Raytheon 
29671 Raytheon 
29671A t Raytheon 
29671A Raytheon 
N82S321 Signetics 


85nsF m TS 24 5 


29673 t Raytheon 
29673 Raytheon 


100 nsF m TS 24 5 


29671 t Raytheon 
29671 Raytheon 


105 nsF m TS 24 5 


29673 t Raytheon 
29673 Raytheon 


200 nsF Erasable TS 24 5 


MBM2732A- 
20 Fujitsu 
2732A-2 Intel 
2732A-20 Intel 


250 nsF Erasable TS 24 5 


MBM2732A- 

25 Fujitsu 

2732A Intel (3819.3822) 

2732A-25 Intel 
MCM2532-25 

Motorola 

MCM25L32- 

25 Motorola 
TMM2732-2 Toshiba 


300 nsF Erasable TS 24 5 


MBM2732A- 

30 Fujitsu 

MBM2732A- 

30X Fujitsu 

2732A-3 Intel 

2732A-30 Intel 


350 nsF Erasable TS 24 5 


AM2732-1C AMD 

MBM2732A- 

35 Fujitsu 

MCM2532-35 

Motorola 

NMC27C32- 

35 National (3865) 

(Continued) 



8192x8 



40 



t Military Temperature Range (-55° to 125°G) 

3466 



* Typical Value 

Bold face indicates additional data Is provided on the page noted. 



IC MASTER 1983 



MASTER SELECTION GUIDE 



MEMORY-PROMs (Cont'd) 



Access 
OrganI- Time 
zation (Max) 



Type 



Supply 
No. Voltage, 
Output Pins V 



PROMs 



8192x8 350 nsF Erasable IS 



28 5 



450 nsF Erasable IS 24 5 



28 5 



500 nsF Erasable IS 28 



16384x8 200 nsF Erasable OE 28 5 
250 nsF Erasable OE 28 5 



IS 28 5 



300 nsF Erasable OE 28 5 



IS 28 5 



450 nsF Erasable OE 28 5 



(Cont'd) 



5133-350 
TMS2S64-35 



(Cont'd) 
SEEQ (3891) 
Tl (442) 



MCM68764 
MCM68766 



Motorola (3839) 
Motorola (3839) 



AM2764-4 

AM2764-45 

2764-4 

2764-45 

M2764/S8461t 

M2764/S8463t 

M5L2764 

MSM2764A 

TMS2564-45 



AMD 
AMD 

Intel (3820.3822) 
Intel (3820.3822) 

Intel 
Intel 

Mitsubishi 

OKI (3873) 

Tl (442) 



TMS2564-50 Tl 



(442) 



M27128 t 
27128 
27128-2 
27128-25 



Intel 
Intel 
Intel 
Intel 



(3821) 
(3821) 
(3821) 



MBM27128- 
25 

5143 



Fujitsu 
SEEQ 



(3674) 
(3896) 



27128-3 
27128-30 



Intel 
Intel 



(3821) 
(3821) 



MBM27128- 
30 



Fuiltsu (3674) 



27128-4 
27128-45 

M27128-45 f 



Intel (3821) 
Intel (3821) 

Intel 



20 



CD 

;d 

"d 

O 

c 
o 

o 

CD 
CO 

CD 
• 

CO 



t Military Temperature Range (-55° to 125°C) 
OC-Open Collector 

®IC MASTER 1983 



ns*— Nanoseconds Typical 



nsF— Nanoseconds over Full Temperature Range 
TS-Three-State 



nsR— Nanoseconds at Room Temperature 
OE— Open Emitter | 

3467 



IC MASTER 



MEMORY-RAMs 



Access 








Supply 






Organi- Time 








Voltage, 






zatlon (Max) 


Type 


Output 


Pins 


V 


Device 


Source 


4096x1 












(Cont'd) 


300 nsF 


NMOS 


TS 


18 


-5,12 


90L50C 


AMD 








22 


±5,12 


90L60C 


AMD 












,iPD411 


NEC-Micro 












AtPD411A 


NEC-Micro 


350 nsF 


NMOS 


TS 


16 


±5,12 


in4027-6 


ITT 


8192x1 150 nsF 


NMOS 


TS 


16 


±5,12 


MM5298-2 


National 


200 nsF 


NMOS 


TS 


16 


±5,12 


MM5298-3 


National 


250 nsF 


NMOS 


TS 


16 


±5,12 


MM5298-4 


National 


8192x8 100 nsF 


CMOS 





28 


5 


MB8464-10 


Fujitsu (3672) 












MB8464-10L 


Fujitsu (3672) 


1 ou nsr 






cO 


C 


niDO'lD'l- Id 


Ciilll«ii /?R79\ 












niDO'lU'l* luL 


Fiilltdi f7R79t 


16384x1 55nsF 


NMOS 


TS 


20 


5 


M5M2 167-55 


Mitsubistii 


70nsF 


NMOS 


TS 


20 


5 


M5M2 167-70 


Mitsubishi 


80 nsF 


NMOS 


TS 


16 


5 


NMC5295-2 


National 


100 nsF 


NMOS 


TS 


16 


5 


MDollT-lO 


Fujitsu 












IVIDO 1 10' lU 


Fujitsu 












HM8416A-3 


Hitachi 












2118-10 


Intel 












MK4516-10 


Mostek 












MCM4517- 














10 


Motorola 














(3839.3844) 












NMC5295-10 


National 












;iPD2118-3 


NEC-Micro 


120 nsF 


NMOS 


TS 


16 


5 


IVIDO 1 If IC 


Piiiitcii 
rujilou 












MRR11R-19 


Fiiiitt^ii 
rujiiou 












HM8416A-4 


Hitachi 












2118-4 


Intel 












M2 118-4 


t Intel 












MK4516-12 


Mostel( 












MCM4517- 














12 


Motorola 














(3839.3844) 












NMC5295-4 


National 










±5,12 


MB8216E 


Fujitsu 












HM4716A-1 


Hitachi (3789) 












MMszgo-i 


National (3866) 












NMG5295-12 


National 












,iPD-2 118-2 


NEC-Micro 












nPD416-5 


NEC-Micro 


150 nsF 


NMOS 


TS 


16 


5 


HM4816A-7 


Hitachi (3789) 












2118-15 


Intel 












M2118-7 


t Intel 












MK4516-i5 


Mostek 












MCM4S17- 














15 


Motorola 














(3839.3844) 










±5,12 


F4116-2 


Fairchlld 












MB8116H 


Fujitsu 












HM4716A-Z 


Hitachi (3789) 












ITT4116-2 


in 












M5K4116-2 


Mitsubishi 












MK4116-2 


Mostek 












MKB41 16-82 f Mostel< 












MCM4116B- 














15 


Motorola (3839) 












MM52gO-Z 


National (3866) 












NMC5295-15 


National 












MPD2118 


NEC-Micro 












MPD416-3 


NEC-Micro 












M4116 


SGS 












HYB4116-P2 


Siemens 












TMS4116-15 


Tl 












TMM416-2 


Toshiba 














(Continued) 



Organi- 
zation 



Access 
Time 

(Max) Type 



Supply 
No. Voltage, 
Output Pins V 



Bubble 



Note: Bubble Memory Support Circuits (controllers, 
function drivers, coil drivers, sense amplifiers), see 
Digitai-TTL (Volume 1) 




1 Megabit (4096x256x1) 

20 


7110 Intel 

RPK7n iniRi nnnR) 

Dri\fU IIIIDI yuQuo^ 


74032-Bits Serial 

370 ms NMOS — 18 


FBM31DB Fujitsu A (3868) 


83354-Bits Serial 

4.5 ms NMOS — 18 


FBM32DA Fujitsu A (3668) 


273745-Bits Serial 

6.0 ms — 20 


FBM43BA Fujitsu A (3671) 


283026-Blts Serial 

0.0 ms IMMUO — lb 


CnUJ9nA Ciilll«ii A 
Tom'tCMn , rUjllSU A (ou/l) 


296128-Blts Serial 
370 ms 


FBC304M1A Fujitsu A (3668) 


324024-Blts Serial 

4.5 ms — — 5 


FBC304D2A Fujitsu A (3668) 


CCD 




32768-Bits (4096x8x1) 

TS 16 ±5,12 


F232 Fairchlld 


65535-Blts (4096x16x1) 

TS 16 ±5,12 


F264 Fairchlld 


Dynamic 




2048x8 50nsF NMOS OC 24 5 
TS 24 5 


mPB409 NEC-Micro 
,iPB429 NEC-Micro 


4096x1 120 nsF NMOS TS 16 ±5,12 


IM7027-1 Intersil 
MK4027-1 Mostek 
MCM4027A-1 Motorola 


135 nsF NMOS TS 22 ±5,15 


»jPD411-4 NEC-Micro 


150 nsF NMOS TS 16 ±5,12 


MK4027-2 Intersil 
in4027-2 ITT 
MK4027-2 Mostek 
MCM4027A-2 Motorola 
M4027-2 SGS 


22 ±5.12 


AiPD411-3 NEC-Micro 


200 nsF NMOS TS 16 ±5,12 


iM7027-3 Intersil 
MK4027-3 Intersil 
ITT4027-3 ITT 
MK4027-3 Mostek 
MKB4027-83 Mostek 
MCM4027A-3 Motorola 
M4027-3 SGS 


18 -5,12 


90L50E AMD 


22 ±5,12 


90L60E AMD 
MM5280 National 
MPD411-2 NEC-Micro 
,iPD411A-2 NEC-Micro 


250 nsF NMOS TS 16 ±5,12 


IM7027-4 Intersil 
MK4027-4 Intersil 
ITT4027-4 ITT 
MK4027-4 Mostek 
MKB4027-84 Mostek 
MCM4027A-4 Motorola 
M4027-4 SGS 


18 ±5,12 


90L50D AMD 


22 ±5,12 


90L60D AMD 
,iPD411-1 NEC-Micro 
MPD411A-1 NEC-Micro 


270 nsF NMOS TS 22 ±5,12 


MM4280 National 
MM5280-5 National 

(Continued) 



20 



30 



40 



50 



60 



70 



80 



90 



100 



t Military Temperature Range (-55° to 125°C) 

3468 



* Typical Value 

Bold faca Indicates additional data Is provided on the page noted. 
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MASTER SELECTION GUIDE 



MEMORYrRAMs (Cont'd) 



Access 
Organi- Time 
zation (Max) Type 



No. 

Output Pins 



Supply 
Voltage, 
V 



Access 
Organi- Time 
zation (Max) Type 



No. 

Output Pins 



Supply 
Voltage, 

V Device 



Dynamic 



16384x1 



200 nsF NMOS IS 16 ±5 



±5,12 



±5,12 



235 nsF NMOS TS 16 



250 nsF NMOS TS 16 ±5,12 



±5,12 



270 nsF NMOS TS 16 



300 nsF NMOS TS 16 ±5,12 



320 nsF NMOS TS 16 



16384x4 100 nsF NMOS TS 18 5 
120 nsF NMOS TS 18 5 



150 nsF NMOS TS 18 



200 nsF NMOS TS 18 



250 nsF NMOS TS 18 



32768x1 120 nsF NMOS TS 16 5 



-2.5,7 



150 nsF NMOS - 16 
TS 16 



-2.5,7 
5 



(Cont'd) 



MCM4517- 
20 



(Cont'd) 

Motorola 

(3839.3844) 



(3789) 



9016E 


AMD 


F4116-3 


Fairchild 


MB8116E 


Fujitsu 


HM4716A-3 


Hitachi 


in4116-3 


ITT 


M5K4 116-3 


Mitsubishi 


MK4116-3 


Mostek 


MKB41 16-83 


t Mostek 


MCM4116B- 




20 


Motorola 


MM529G-3 


National 


NMC5295-20 


National 


jiPD416-2 


NEC-Micro 


MN4116 


Panasonic 


HYB4116-3 


Siemens 


HYB4116-P3 


Siemens 


TMS4 116-20 


Tl 


TMM416-3 


Toshiba 


MCM41 17-20 



(3839) 
(3866) 



Motorola 



MKB45 16-80 t Mostek 



9016D 
F4116-4 
HM4716A-4 
ITT4116-4 
MK4 116-4 
MKB4 116-84 f 
MCM4116B- 
25 

MM5290-4 

^iPD416-1 
HYB4116-4 
TMS41 16-25 
TMM416-4 



AMD 
Fairchild 

Hitachi (3789) 
ITT 

Mostek 
Mostek 

Motorola (3839) 
National (3866) 

NEC-Micro 

Siemens 

Tl 

Toshiba 



MCM41 17-25 



Motorola 



MKB4516-81 t Mostek 



9016C 

MCM4116B- 

30 

mPD416 



AMD 

Motorola (3839) 

NEC-Micro 



MKB4516-82 t Mostek 



MB81416-10 
MB81416-12 



Fujitsu (3672) 
Fuiltsu (3672) 



MB81416-15 
TMS4416-1S 



Fujitsu (3672) 
Tl (442.3959) 



TMS4416-20 



Tl (442.3959) 



TMS4416-25 



Tl (442.3959) 



HM4864-1 

MCM6632A- 
12 

NMC4132-1 



Hitachi 



Motorola 
National 



(3789) 



MB8132H 



Fujitsu 



MB8132E 
MCM4132-15 



Fujitsu 

Motorola 

(Continued) 



32768x1 150 nsF NMOS TS 16 



200 nsF NMOS TS 16 



±5,12 



250 nsF NMOS TS 16 



20 



:5,12 



300 nsF NMOS TS 16 



30 



40 



100 nsF 


NMOS 


TS 


16 


5 


F4164 


Fairchild 


(3666) 












MB8264A-10 


















Fujitsu 


(3673) 












MB82e5A-10 


















Fujitsu 


(3673) 












MB8266A-10 


















Fujitsu 


(3673) 












IMS2600 


Inmos 


(3792) 












MCM6664A- 
















12 


Motorola 
















(3839.3842) 












,iPD4164-2 


NEC-Micro 




120 nsF 


NMOS 


TS 


16 


5 


F4164-12 


Fairchild 


(3666) 












F64K-12 


Fairchild 














MB8264A-12 


Fujitsu 


(3673) 












MB8265A-12 


Fujitsu 


(3673) 












MB8266A-12 


Fujitsu 


(3673) 












MCM6665A- 
















12 


Motorola 
















(3839.3843) 












NMC4164-12 


National 














MSM3764- 
















12 


OKI 


(3873) 












TMS4164-12 


















Tl 


(3958) 


150 nsF 


NMOS 


TS 


16 


5 


F4164-15 


Fairchild 


(3666) 












F64K-15 


Fairchild 














MB8264-15 


Fujitsu 


(3673) 












MB8265-15 


Fujitsu 


(3673) 












HM4864-2 


Hitachi 


(3789) 












2164-15 


Intel 














2164A-15 


Intel 














M2164 


t Intel 














M5K4164-15 


Mitsubishi 














MK4564-15 


Mostek 














MCM6664- 
















15 


Motorola 





(Cont'd) 



MCM6632-15 

MCM6632A- 
15 

MCM6633-15 
NMC4132-2 



Motorola 
Motorola 



Motorola 
National 



MCM4132-20 

MCM6632-20 

MCM6632A- 
20 

MCM6633-20 



Motorola 
Motorola 
Motorola 
Motorola 



MK4332D-3 
MKM4332-83 



Mostek 
Mostek 



MCM4132-25 
MCM6632-25 
MCM6633-25 



Motorola 
Motorola 
Motorola 



MKM4332-84 



t Mostek 



MCM4132-30 



Motorola 



MCM6664A- 
15 



(3839.3842) 

Motorola 

(3839.3842) 

(Continued) 



60 



70 



80 



CD 

;d 

CD 

c 
o 

o 

Q) 


CO 

i_ 

(D 

03 



90 



t Military Temperature Range ( - 55° to 125°C) 
OC-Open Collector 

®IC MASTER 1983 



ns*— Nanoseconds Typical 



TS- 



nsF— Nanoseconds over Full Temperature Range 
Three-State 



nsR— Nanoseconds at Room Temperature 
OE— Open Emitter | 
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IC MASTER 



MEMORY-RAMs (Cont'd) 





Access 








Supply 








Organi- 


Time 






No. 


Voltage, 








zation 


(Max) 


Type 


Output 


Pins 


V 


Device 


Source 




Dynamic 


(Cont'd) 


65536x1 


150 nsF 


NMOS 


TS 


16 


5 






(Cont'd) 














MCM6665- 


















15 


Motorola 


















(3839,3843) 














nblnDDDoA- 


















15 


Motorola 


















(3839.3843) 














NMC4164-15 


National 
















,iPD4164-3 


NEC-Micro 
















MSM3764- 


















15 


OKI 


(3873) 














MSM3764-Z 


OKI 


(3873) 














TMS4164-15 




















TI 


(3958) 














1 IVIIVIH IDH-0 


Toshiba 






200 nsF 


NMOS 


TS 


16 


5 


F41 64-20 


Falrchild 


(3666) 














F64K-20 


Falrchild 
















MB8264-Z0 


Fujitsu 


(3673) 














MB8265-20 


Fujitsu 


(3673) 














HM4864-3 


HItaclil 


(3789) 














2164A-20 


Intel 
















M5K4164-20 


Mitsubishi 
















MK4564-20 


Mostek 


































20 


Motorola 


















(3839.3842) 














MCM6664A- 


















20 


Motorola 


















(3839.3842) 














RICM6665- 


















20 


Motorola 


















(3839.3843) 














MCM6665A- 


















20 


Motorola 


















(3839.3843) 














NMC4164-20 


National 
















/nPD4lb4-U 


NEC-Micro 
















MSM3764- 


















20 


OKI 


(3873) 














MSM3764-3 


OKI 


(3873) 














TMS41 64-20 




















TI 


(3958) 














TMM4164-4 


Toshiba 






250 nsF 


NMOS 


TS 


16 


5 


2164-25 


Intel 
















MK4564-25 


Mostek 
















MCM6664- 


















25 


Motorola 


















(3839.3842) 














MPD4164-1 


NEC-Micro 
















TMS41 64-25 


TI 


(3958) 


65546x1 


150 nsF 


NMOS 


TS 


16 


5 


MKB4564-82 f Mostek 






200 nsF 


NMOS 


TS 


16 


5 


MKB4564-83 t Mostek 






250 nsF 


NMOS 


TS 


16 


5 


MKB4564-84 f Mostek 


131072x1 




















150 nsF 


NMOS 


TS 


18 


5 


MK4528-15 


Mostek 






200 nsF 


NMOS 


TS 


18 


5 


MK4528-20 


Mostek 
















MKM4528D- 


















83 


t Mostek 






250 nsF 


NMOS 


TS 


18 


5 


MK4528-25 


Mostek 
















MKM4528D- 


















84 


t Mostek 




262144x1 




















100 nsF 


NMOS 


TS 


16 


5 


MCM6256- 


















10 


Motorola 


(3841) 




120 nsF 


NMOS 


TS 


16 


5 


MCM6256- 


















20 


Motorola 


(3841) 



Access 
Organi- Time 
zatlon (Max) 



Type 



Supply 
No. Voltage, 
Output Pins V Device 



0) 

;d 
':d 
O 
c 

o 

Q) 
Q) 
CO 

>_ 

CD 

•4—* 



20 



30 



40 



Static 




4x4 lnsR CMOS - 24 4.5-15 
1.5|itsR CMOS - 24 3-15 


MC14580BA f Motorola 
MC14580BC Motorola 


40nsR m GC 16 5 


54170 t Falrchild 
54LS170 t Falrchild ' 
74170 Falrchild 
74LS170 Falrchild 
ZN54170 t Falrchild 
ZN74170 Ferranti 
SN54LS170 t Motorola 
SN74LS170 Motorola 
DM54170 t National 
DM54LS170 f National 
DM74170 National 
DM74LS170 National 
54LS170 t Signetics 
74LS170 Signetics 
SN54170 tTI (893) 

SN74170 TI (893) 
SN74LS17D TI (893) 


TS 16 5 


kJHLOUfU 1 raiiuiiiiu 

74LS670 Fairchiid 
SN54LS670 f Motorola 
SN74LS670 Motorola 
DM54LS670 f National 
DM74LS670 National 
54LS670 t Signetics 
74LS670 Signetics 

CI|itillCR7n TI /Qon\ 
onj4LoD/U J II ^UsU; 

SN74LS670 TI (990) 


4x8 lnsR CMOS - 24 3-15 


CD4039A t RCA (3875) 

CM4036A t Soiitron 

r^M;inQQA 4- Cnlitrnn 


C 


tU4UobA T (oo/D) 


8x2 12nsF ECL OE 18 -5.2 

HC ncC CPI OA t^O 
10 nsr tbL — — O.t 


10155 Signetics 

inLmlUl4o MOiOrOII (oooill 


50nsR m TS 24 5 


74S172 Signetics 

CII7JI179 TI /QQ>I\ 
oN/4 1 /£ II (aa^; 


10X1 nSn 1 IL UU 1*1 

16 5 


on/4olA II (ODU) 

SN7484A TI (861) 


35nsR TTL OC 14 5 


MC4004 Motorola 
MC4005 Motorola 
MC4304 t Motorola 
MC4305 t Motorola 


16x12 40 ns* m DC 20 5 


SN54LS313 fTI 


16x4 5nsF ECL OE 16 -4.5 
7nsF ECL OE 24 -4.5 


F1 00402 Falrchild (658) 
F100145 Falrchild (658) 


9nsF ECL OE 16 -5.2 


F10145A Falrchild 
F10545A t Fairchiid 


10 ns* ECL OE 16 -5.2 


HD10145 Hitachi 


15nsF ECL OE 16 -5.2 


MCM10145 Motorola (3839) 


15nsR ECL OE 16 -5.2 


10145 Signetics 


18nsF ECL OE 16 -5.2 


MCM 10545 t Motorola 


20 nsF TTL TS 18 5 


9410C Fairchiid 


25nsF m OC 16 5 


AM27S02AC AMD 
AM27S06AC AMD 
AM27S06C AMD 
AM29700C AMD 
AM29702C AMD 


TS 16 5 


AM27S03AC AMD 
AM27S07AC AMD 
AM27S07C AMD 
AM29701C AMD 
AM29703C AMD 


30nsF m OC 16 5 


AM27S02AM f AMD 

(Continued) 



50 



60 



70 



80 



90 



100 



t Military Temperature Range (-55° to 125°C) 
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* Typical Value 

Bold face indicates additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 



MEMORY-RAMs (Cont'd) 



Access 
Organi- Time 
zation (Max) Type 



Supply 
No. Voltage, 
Output Pins V 



Access 
Organi- Time 
zation (Max) 



Type 



No. 

Output Pins 



Supply 
Voltage, 

V Device 



Static 



16x4 



30 nsF TTL 



OC 16 





AM27S06AM f AMD 
AM27S06M t AMD 
AM29700M f AMD 
AM29702M t AMD 


TS 16 5 


AM27S03AM f AMD 

AIvl^/oU/ AIvl 1 AMU 

AM27S07M f AMD 
AM29701M t AMD 
AM29703M fAMD 


35nsF TTL OC 16 5 


AM27S02C AMD 
AM3101-1C AMD 
AM3101AC AMD 

AlVl/'loy- 1 AMU 

AM74S289 AMD 
SN74S289 AMD 
74S289 Fairchild 
HD74S289 Hitachi 
DM74S289 National 
MPB2289 NEC-Micro 
N3101A Signetlcs 
SN74S289A Tl (924) 


TS 16 5 


AM27S03C AMD 
AM74S189 AMD 
SN74S189 AMD 
74S189 Fairchild 
HD74S189 Hitachi 
DM74S189 National 
SN74S189A Tl (900) 


40nsF TTL TS 18 5 


DM85S68 National 


45 ns* m OC 16 5 


74LS289 Fairchild 
SN74LS289 Motorola 
SN74LS89 Motorola 


TS 16 5 


74LS189 Fairchild 
SN74LS189 Motorola 


45nsF TTL 00 16 5 
TS 16 5 


AM27S02M f AMD 
AM27SG3M fAMD 


50nsF TTL OC 16 5 


AM3101-1M tAMD 
AM3101AM tAMD 
AM5489-1 t AMD 

AlVlO'tO^uy \ AMU 

AM7489 AMD 
SN54S289 t AMD 
54S289 t Fairchild 
DM54S289 t National 
N82S25 Signetlcs 
S3101A t Signetlcs 
SN54S289A tTI (924) 


28 5 


IDM29705C National 


TS 16 5 


AM54S189 AMD 
SN54S189 t AMD 
54S189 t Fairchild 
DM54S189 t National 
DM8599 National 
54S189 t Signetlcs 
SN54S189A fTI (900) 


28 5 


IDM2970C National 


53nsF TTL TS 28 5 


AM29705C AMD (1225) 

F29705C Fairchild 
F29705M t National 
IDM29705 t National 


55 ns* TTL OC 16 5 


54LS289 t Fairchild 
54LS89 t Fairchild 
SN54LS289 t Motorola 
SN54LS89 t Motorola 



(Cont'd) 



(Cont'd) 



(Continued) 





16x4 


55 ns * 


TTL 


TS 


16 


5 


(Cont'd) 

54LS189 t Fairchild 
SN54LS189 f Motorola 






55 nsF 


TTL 


OC 


16 


5 


AM27LS02AC AMD 
AM27LS06C AMD 












28 


5 


IDM29704M j; National 










TS 


16 


5 


AM27LS03AC AMD 
AM27LS07C AMD 






58 nsF 


TTL 


TS 


28 


5 


AM29705M fAMD (1225) 


10 




60 nsF 


TTL 


OC 


16 


5 


AM27LS06M fAMD 
AM3101 AMD 
AM5489 t AMD 
DM8589 National 
MPB2089 NEC-Electron 
S82S25 t Signetlcs 
SN54LS289A fTI (440.924) 
SN54LS319A fTI (440.929) 
SN74LS289A Tl (924) 
SN74LS319A Tl (929) 












18 


5 


AM29704C AMD 


20 










28 


5 


F29704C Fairchild 
F29704M t Fairchild 










TS 


16 


5 


AM27LS07M f AMD 
SN54LS189AtTI (440.900) 
SN54LS219AtTI (440.906) 
SN74LS18gA Tl (900) 

!tH/4Lo£iUA il [aval 






60nsR 


TTL 


OC 


16 


5 


HD7489 Hitachi 
MC4064 Motorola 
SN7489 Tl (440,863) 






68 nsF 


HL 


OC 


28 


5 


AM29704M fAMD 


30 




70 nsF 


TTL 


OC 
TS 


16 
16 


5 
5 


AM27LS02C AMD 
AM27LS03C AMD 
DM7599 t National 






75 nsF 


TTL 


OC 


16 


5 


31013 tAMD 






80 nsF 


HL 


OC 


16 


5 


DM7589 t National 






85 nsF 


TTL 


OC 
TS 


16 
16 


5 
5 


AM27LS02M f AMD 
AM27LS03M f AMD 






110 nsR 


HL 


OC 


16 


5 


31L01C AMD 
31L01M fAMD 


40 




120 nsR 


CMOS 


TS 


18 


4.5- 
12.5 


F4710BC Fairchild 
F4710BM t Fairchild 






500 nsR 


CMOS 


TS 


18 


3-5.5 


MM54C989 f National 
MM74C989 National 






650 nsR 


CMOS 


TS 


16 


5 


MM54C89 t National 
MM74C89 National 
CD40114B tRCA (3874) 
CD4011BE RCA (748) 


50 


16x9 


40 ns* 


TTL 


OC 


20 


5 


SN54LS311 tTI 
SN54LS312 tTI 
SN74LS311 Tl 
SN74LS312 Tl 










TS 


20 


5 


SN54LS211 tTI 
SN54LS212 t Tl 
SN74LS211 Tl 
SN74LS212 Tl 




16x12 


40 ns* 


TTL 


TS 


20 


5 


SN54LS213 tTI 
SN74LS213 Tl 




32x2 


50nsF 


TTL 


OC 


16 


5 


N82S21 Signetlcs 


60 


32x8 


40 ns* 


TTL 


OC 


20 


5 


SN54LS318 tTI 
SN74LS318 Tl 










TS 


20 


5 


SN54LS218 tTI 
SN74LS218 Tl 






300 ns * 


CMOS 


TS 


18 


10 


HCMP1824 Hughes 

(Continued) 



80 



90 



100 



110 



CD 

;o 

O 

c 
o 

o 



CD 
CO 

V- 

(D 

•4— ' 

m 

03 



120 



t Military Temperature Range (-55° to 125°C) 
OC-Open Collector 
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ns*— Nanoseconds Typical 



TS- 



nsF— Nanoseconds over Full Temperature Range 
Three-State 



nsR— Nanoseconds at Room Temperature 
OE— Open Emitter | 
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IC MASTER 



MEMORY-RAMs (Cont'd) 





Access 








Supply 






Organi- 


Time 






No. 


Voltage, 






zation 


(Max) 


Type 


Output 


Pins 


V 


Device 


Source 


Line 


Static 


(Cont'd) 




32x8 


300 ns* 


CMOS 


TS 


18 


10 




(Cont'd) 
















HMMP1824 


t Hughes 
















CDP1824 


tRCA (3874) 






600 ns * 


CMOS 


TS 


18 


10 


HCMP1824C 


Hughes 
















HMMP1824C t Hughes 
















CDP1824C 


tRCA (3874) 




64x1 


1.05 tisR 


CMOS 


TS 


24 


5-15 


MCM14552A f Motorola 






2.1 nsf{ 


CMOS 


TS 


24 


5-15 


MCM14552C 


Motorola 






lOnsR 


ECL 


OE 


16 


-5.2 


SN 10142 


Tl 






12nsF 


ECL 


OE 


16 


-5.2 


MPB10142 


NEC-Electron 






15 nsF 


ECL 


OE 


16 


-5.2 


MCM10148 


Motorola (3839) 


10 














MPB10148 


NEC-Electron 






15nsR 


ECL 


OE 


16 


-5.2 


SN10140 


Tl 
















SN10148 


Tl 






270 nsR 


CMOS 




14 


3-18 


MCM14505A t Motorola 






350 nsR 


CMOS 




14 


4.5-16 


MCM14505C 


Motorola 






500 nsF 


CMOS 


TS 


18 


5 




t National 
















MM74C910 


National 




64x4 


6 ns* 


ECL 


OE 


24 


-5.2 


tlADlUU4(0 


Siemens 






40 ns* 


TTL 


OC 


16 


5 


SN54LS316 


tTI 
















SN54LS317 


tTI 


20 














SN74LS316 


Tl 
















SN74LS317 


Tl 










TS 


16 


5 


SN54LS216 


tTI 
















SN54LS217 


tTI 
















SN74LS216 


Tl 
















SN74LS217 


Tl 






2000 ns 




















CMOS 


TS 


16 


5 


MN1203 


Panasonic 




DtXO 






TC 


00 
ii 


c 
3 


CDP1826C 


RCA 




64x9 


35 nsF 


TTL 


OC 


16 


5 


N82S09A 


Signetics 












28 


5 


93419A 


Falrchild 


















(3615.3631) 


30 














N82S19 


Signetics 






45 nsF 


TTL 


OC 


28 


5 


934190 


Falrchild 


















(3615.3631) 
















MBM93419 


Fujitsu 






60nsF 


Tfl 


OC 


16 


5 


S82S19 


t Signetics 












28 


5 


9341 9M 


t Falrchild 


















(3615.3631) 






80 nsF 


TTL 


OC 


28 


5 


S82S09 


t Signetics 




64x12 


150 nsF 


CMOS 


TS 


18 


3-11 


IM6512AI 


Intersil 
















IM6512AM 


t Intersil 






400 nsF 


CMOS 


TS 


18 


3-7 


HM6512C-9 


Harris 














5 


HM6512-2 


t Harris 


40 














HM6512-9 


Harris 






460 nsF 


CMOS 


TS 


18 


3-7 


IM6512I 


Intersil 
















IM6512M 


t Intersil 






600 nsF 


CMOS 


TS 


18 


3-7 


IM6512C 


Intersil 




128x1 


12nsR 


ECL 


OE 


16 


-5.2 


MCM10147 


Motorola (3839) 
















GXB10147A 


Siemens 






15 nsR 


ECL 


OE 


16 


-5.2 


SN10147 


Tl 




128x8 




CMOS 




8 


5 


PCD8571 


Signetics 






250 ns * 


NMOS 


TS 


24 


5 


S68B10 


AMI 
















F68B10 


Fairchild 


50 














MCM68B10 


Motorola (3839) 






250 nsF 


CMOS 


TS 


24 


10 


CDP1823 


RCA (3874) 






350 nsF 


NMOS 


TS 


24 


5 


S6810-1 


AMI 






360 nsF 


NMOS 


TS 


24 


5 


S68A10 


AMI 
















F68A10 


Falrchild 
















HM468A10 


Hitachi 
















MCM68A10 


Motorola (3839) 


















(Continued) 





Organi- 
zation 



Access 
Time 

(Max) Type 



No. 

Output Pins 



Supply 
Voltage, 

V Device 



128x8 



256x1 















(Cont'd) 




4ou nsr 




TS 


24 


5 


CDP1823C 


RCA (3874) 






NMOS 


TS 


24 


5 


S6810 


AMI 














F6810 


Fairchild (1278) 


60 












HM46810 


Hitachi 














MCM6810 


Motorola 
















(1351.3839) 




1 jisR 


PMOS 


TS 


16 


-3,5 


1101A1 


AMD 




1.4 msR 


CMOS 




16 


3-15 


MCM14537A t Motorola 




1.5 msF 


PMOS 


TS 


16 


-9,5 


1101A 


AMD 














1101AM 


tAMD 




2f»sR 


CMOS 




16 


3-15 


MCM14537C t Motorola 




8 nsF 


ECL 


OE 


16 


-5.2 


10414-1 


Hitachi 




10 nsF 


ECL 


OE 


16 


-5.2 


F100414C 


Fairchild 
















(3615.3624) 














F10414C 


Fairchlid (3615) 


70 












10414 


Hitachi 




15 nsF 


ECL 


OE 


16 


— 52 


F10414M 


t Falrchild (3615) 














MCM10152 


Motorola (3839) 




25 nsF 


ECL 


OE 


16 


-5.2 


ffPB10144 


NEC-Electron 




26 nsF 


ECL 


OE 


16 


-5.2 


MCM10144 


Motorola (3839) 














MCM 10544 


t Motorola 














DM10414 


National 




30nsF 


ECL 


OE 


16 


-5.2 


F10410C 


Fairchild (3615) 




35 nsF 


HL 


OC 


16 


5 


AM27LS01- 
















1AC 


AMD 














AM27LS01- 
















1AM 


tAMD 


80 






TS 


16 


5 


AM27LS00- 
















1AC 


AMD 














AM27LS00AC 
















AMD 




35 nsR 


ECL 


OE 


16 


-5.2 


SN 10144 


Tl 




40 nsF 


TTL 


OC 


16 


5 


N74LS301 


Signetics 














N82LS17 


Signetics 








TS 


16 


5 


93421AC 


Fairchild 














N82LS16 


Signetics 




45 nsF 


TTL 


OC 


16 


5 


AM27LS01- 
















1C 


AMD 














AM27LS01AC 
















AMD 














AM27LS01AMt AMD 


90 












AM29720C 


AMD 














AM93411AC 


AMD 














93410AC 


Fairchild 














9341 1AC 


Fairchild 








TS 


16 


5 


AM27LS00- 
















1AM 


tAMD 














AM27LS00- 
















1C 


AMD 














AM27LS00AMt AMD 














AM27LS0OC 


AMD 














AM29721C 


AMD 














AM93421AC 


AMD 


100 












93L420C 


Fairchild 




50nsF 


HL 


OC 


16 


5 


MPB2206 


NEC-Electron 














N82S17 


Signetics 








TS 


16 


5 


93421C 


Fairchild 














DM74S200 


National 














MPB2200 


NEC-Eiectron 














N82S16 


Signetics 




55 nsF 


HL 


OC 


16 


5 


AM27LS01- 
















1M 


tAMD 














AM27LS01M t AMD 














AM29720M 


tAMD 


110 












AM93411C 


AMD 














93411C 


Fairchlid 
















(Continued) 





t Military Temperature Range (-55° to 125°C) 

3472 



* Typical Value 

Bold faco indlcatas additional data Is provided on Iho paga noted. 



®IC MASTER 1983 



MASTER SELECTION GUIDE 



MEMORY-RAMs (Cont'd) 



Organi- 
zation 


Access 

Time 

(Max) 


Type 


Output 


No. 
Pins 


Supply 
Voitage, 
V 


Device 


Source 




Line 


Organi- 
zation 


Access 

Time 

(Max) 


Type 


Output 


No. 
Pins 


Suppiy 
Voitage, 
V 


Device Source 


Line 


Static 












(Cont'd) 




256x4 


15nsF 


ECL 


OE 


24 




(Cont'd) 




































100499 ^innptirc 
i\j\j^c.L. oiyiicuuo 




256x1 


55 nsF 


TIL 












(Cont'd) 














— 8 




TS 


16 


5 


AM27LS00- 
1M 








20 nsF 


ECL 


OE 


24 


-7 


10422 Signetics 










t AMD 








25 nsF 


NMOS 


TS 


24 


5 


AM9122-25 AMD 


60 














AM27LSO0M f AMD 








30 nsF 


ECL 


OE 


24 


-7 


93422AM f Fairchild 
















AM29721M 


t AMD 


















(3615,3634) 
















AM93421C. 


AMD 


















g3L422AC Fairchiid 
















93L420M 


t Fairchild 


















(3615,3637) 






60 nsF 


HL 


OC 


16 


5 


934 IOC 
DM74S206 


Fairchild 
National 








35nsF 


NMOS 


TS 


24 


5 


AM9122-35 AMD 
AM91L22-35 AMD 
















S82LS17 


t Signetics 










TTL 


OC 


22 


5 


AM93412AC AMD 










TS 


16 


5 


9342 1M 


t Fairchild 












TS 


22 


5 


AM93422AC AMD 
















S82LS16 


t Signetics 




10 




40 nsF 


HL 


OC 


22 


5 


AM93412 AMD 






DO nsr 


TTL 


OC 


16 


5 


93411M 


t Fairchild 










MCM93412C Motorola 
















SN74S301 


tTI 


(927) 










TS 


16 


5 


SN74S207 Tl 
SN74S208 Tl 










TS 


16 


5 


MPB2202 


NEC-Electron 










20 


5 


70 














SN74S201 


Tl 


440,905) 












22 


5 


AM93422 AMD 
93422C Fairchiid 

(3615,3634) 
MCM93422C Motorola (3839) 






70 nsF 


TTL 


OC 


16 


5 


93410M 
54S301 
S54LS301 


t Fairchild 
t Signetics 
t Signetics 






























S82S17 


t Signetics 








45nsF 


NMOS 


TS 


24 


5 


AM91L22-45 AMD 




































TS 


16 


5 


S82S16 


t Signetics 










TTL 


OC 


22 


5 


AM93412AM f AMD 






80 nsF 


TTL 


OC 


16 


5 


AM27LS01LC 


















AM93L412AC AMD 










TS 


16 


5 


AM27LS00LC 


AMD 
AMD 




20 








TS 


22 


5 


AM93422AM f AMD 
AM93L422AC AMD 
























55nsF 


HL 


OC 
TS 


22 
22 


5 
5 


AM93L412AMt AMD 
AM93L422AMt AMD 






90 nsF 


TTL 


TS 


16 


5 


93L421C 


Fairchild 








80 
































95 nsF 


TTL ' 


OC 
TS 


16 
16 


5 
5 


AM27LS01LMt AMD 
AM27LS00LMt AMD 








60nsF 


NMOS 
TTL 


TS 
OC 


24 
22 


5 
5 


AM91L22-60 AMD 
AM93412M t AMD 
AM93L412 AMD 






100 nsF 


TTL 


TS 


16 


5 


93L421M 


t Fairchild 
















150 ns * 


CMOS 


TS 


16 


10 


MCM1G4Z2 


Motorola 


(3839) 
















MCM93412M t Motorola 






200 ns * 


CMOS 


TS 


16 


3-15 
4.5- 
12.5 


F4720AC 

F4720C 
F4720M 


Fairchild 

Fairchild 
t Fairchild 












TS 


22 


5 


AM93422M tAMD 

nv/iaumcc. MIVIU 

93422M t Fairchiid 

(3615.3634) 






345 nsF 


CMOS 


TS 


16 


10 


CD40061A 


fRCA 


(3874) 


30 














93L422C Fairchild 

(3615.3637) 
MBM1 00422 Fujitsu (3681) 
MCMg3422Mt Motorola (3839) 






400 nsR 


mjinc 
LIVIUo 


TC 


16 


J- 10 


MM54C200 
MM74C200 


t National 
National 


















90 




































850 nsF 


CMOS 


TS 


16 


5 


C040061 


RCA 








75 nsF 


TTL 


OC 
TS 


22 
22 


5 


AM93L412M fAMD 
AM93L422M jAMD 
93L422AM Fairchild 






900 nsF 


PMOS 


- 


16 


-12,5 


MK4007 
MK4007-4 


Mostek 
Mostek 








5 




256x4 


1 msF 


NMOS 


TS 


16 


5 


AM2101 
AM2111 
AM2112 


AMD 
AMD 
AMD 


















(3615.3637) 
93L4ZZM tFairchiiii 

(3615.3637) 








CMOS 


TS 


22 


3 


ITT5101S 


ITT 








IDU nsr 


UrviUo 


1 


10 


C 




NIVIL(D3D^D-a IMdllOndl 






lOnsF 


ECL 


OE 


24 


-4.5 


F100422C 
F104Z2C 


Fairchild 
Fairchiid 


(3615) 


40 










22 


5 


NMC6551B-9 National 








1/0 nsr 




1 


lb 


c 



oY<:ini£ oynerieK 


















(3615.3620) 












18 


5 


SY21H11 Synertek 














-5.2 


E 100422 


Fairchild 














22 


5 


SY21H01 Synertek 
















F10422 


Fairchiid 








Hon neC 

loU nsr 


UlvlUo 


TC 


10 





nm\jOOOco-c I IMdllonal 


inn 
lUU 
















(3615.3620) 












22 


5 


NMC6551B-2 t National 
















MBM 100422 
MBM10422H 


Fujitsu 
Fujitsu 


(3681) 






200 nsF 


CMOS 


TS 


18 
22 


5 
5 


NMC6552-9 National 
NMC6551-9 National 














































-7 


100422B 
10422B 


Signetics 
Signetics 










NMOS 


TS 


16 
18 


5 
5 


SY21H12-2 Synertek 
SY21H11-2 Synertek 








































12nsF 


ECL 


OE 


22 


-5.2 


MB7072E 

HM100422 

HM10422 


Fujitsu 
Hitachi 
Hitachi 


(3681) 
(3789) 
(3789) 












22 


5 


SY21H01-2 Synertek 
















50 




220 nsF 


CMOS 


TS 


16. 


5 


HM6562B-2 t Harris 
HM6562B-9 Harris 












24 


-5.2 


MBM10422E 


Fujitsu 


(3681) 






































5 


HM6561B-2 f Harris 

(669,1333,3760) 
HM6561B-9 Harris 

(669.1333.3760) 

IM65X61-1 Intel 






15nsF 


ECL •■ 


OE 


22 
24 


-5.2 
-5.2 


MB7072N 
MBM10422N 

DM100422 
DM10422 


Fujitsu 
Fujitsu 
National 
National 


(3681) 
(3681) 

(3854) 












18 


110 












-7 


100422A 
10422A 


Signetics 
Signetics 


















IM65X61-1 Intersil 
IM65X61-1M t Intersil 


















(Continued) 
















(Continued) 





t Military Temperature Range (-55° to 125°C) 
OC-Open Collector 

""IC MASTER 1983 



ns*— Nanoseconds Typical 



TS 



nsF— Nanoseconds over Full Temperature Range 
-Three-State 



nsR— Nanoseconds at Room Temperature I 
OE— Open Emitter! 

3473 



IC MASTER 



MEMORY-RAMs (Cont'd) 



Access 








Supply 








Time 






No. 


Voltage, 








(Max) 


Type 


Output 


Pins 


V 


Device 


Source 




Line 


350 nsF 


CMOS 


TS 










(Cont'd) 










22 


5 


HM6SS1-5 


Hirrls 


















(669.1333.3758) 














IM65X51C 


Intersil 
















MWS5101DL3t RCA 




60 












MWS5101EL3 


RCA 
















SCM5101-1A 


SSS 








NMGS 


TS 


16 


5 


SY2112A 


Synertek 












18 


5 


SY2111A 


Synertek 












22 


5 


SY2101A 


Synertek 






400 nsF 


CMOS 


TS 


22 


5 


HMMP1822C t Hughes 
















CDP1822C 


tRCA 


(3874) 






NMOS 


TS 


16 


5 


AMQIOIB 


AMD 
















AM9101BM 


tAMD 
















AM9111B 


AMD 




70 












AM9111BM 


tAMD 
















AM9112B 


AMD 
















AM9112BM 


tAMD 
















AM91L01B 


AMD 
















AM91L01BM t AMD 
















AM91L11B 


AMD 
















AM91L11BM tAMD 
















AM91L12B 


AMD 
















AM91L12BM fAMD 






450 nsF 


CMOS 


TS 


22 


5 


S5101L-1 


AMI 


(3614) 


on 












S6501L1 


AMI 
















HM435 101-1 


Hitachi 
















M5L5101L-1 


Mitsubishi 
















MCM51L01- 


















45 


Motorola 
















MPD5101L-1 


NEC-Micro 
















SCM5101-1 


SSS 
















TC5501 


Toshiba 








NMOS 


TS 


16 


5 


SY2112A-4 


Synertek 












18 


5 


SY2111A-4 


Synertek 












22 


5 


SY2101A-4 


Synertek 




90 


500 nsF 


NMOS 


TS 


16 


5 


AM2112-1 


AMD 
















AM9112A 


AMD 
















AM9112AM 


tAMD 
















AM91L12A 


AMD 
















AM91L12AM tAMD 












, 




SY2112-1 


Synertek 












18 


5 


AM2101-1 


AMD 
















AM2111-1 


AMD 
















AM9101A 


AMD 
















AM9101AM 


AMD 




100 












AM9111A 


AMD 
















AM9111AM 


AMD 
















AM91L01A 


AMD 
















AM91L01AM 


AMD 
















AM91L111AM 


AMD 
















AM91L11A 


AMD 
















SY2111-1 


Synertek 












22 


5 


SY2101-1 


Synertek 






650 nsF 


CMOS 


TS 


22 


5 


S5101L 


AMI 


(3614) 














S5101L-3 


AMI 


(3614) 


110 












S6501L 


AMI 
















S6501L-3 


AMI 
















MCM5101-65 


Motorola 
















MCM51L01- 


















65 


Motorola 
















/iPDSIOIL 


NEC-Micro 
















MSM573A 


OKI 
















SCM5101-3 


SSS 
















TC5501-1 


Toshiba 








NMOS 


TS 


16 


5 


AM2101-2 


AMD 
















AM2111-2 


AMD 




120 












AM2112-2 


AMD 


















(Continued) 





Access 
Organi- Time 
zation (Max) 



Type 



Supply 
No. Voltage, 
Output Pins V 



Organi- 
zation 





"Z3 

(3 

c 
o 

o 

Q) 
Q) 
CO 

CO 

cn 



Static 


(Cont'd) 


256x4 220 nsF CMOS TS 

22 5 


(Cont'd) 

HM6551B-2 t Harris 

(669.1333.3758) 
HM6551B-9 Harris 

(669.1333.3758) 

IM65X51-1 Intersil 
IM65X51-1M t Intersil 


235 nsF CMOS TS 18 10 


IM65X61A Intersil 
iM65X61AM t Intersil 


22 10 


IM65X51A Intersil 
IM65X51AM t Intersil 


240 nsF CMOS TS 22 5 


HS6551RH t Harris 


250 nsF CMOS TS 18 5 


MM74C921 National 
NMC6552-2 t National 


22 5 


MM74C920 National 
NMC6551-2 t National 
MWS5101EL2 RCA 


10 


CDP1822 RCA (3874) 

TCC-244 RCA 


NMOS TS 16 5 


AM9101D AMD 
AM9111D AMD 
AM9112D AMD 
SY2112A-2 Synertek 


18 5 


MPD2111AL- 

AL-2 NEC-Micro 
SY2111A-2 Synertek 


22 5 


SY2101A-2 Synertek 


275 nsF CMOS TS 18 5 
22 5 


MM54C921 t National 
MM54C920 t National 


300 nsF CMOS TS 16 5 


HM6562-2 t Harris 
HM6562-9 Harris 


18 5 


HM6561-2 t Harris 

(669.1333.3760) 
HM6561-9 Harris 

(669.1333.3760) 

IM65X61 Intersil 
IM65X61M t Intersil 
NMC6552-5 National 


22 5 


HM6551-2 t Harris 

(669.1333.3758) 
HM6551-9 Harris 

(669.1333.3758) 

IM65X51 Intersil 
IM65X51M t Intersil 
NMC6551-5 National 
LH-5101S Sharp 


NMOS TS 16 5 


AM9101C AMD 
AM9101CM tAMD 
AM9111C AMD 
AM9111CM tAMD 
AM9112C AMD 
AM9112CM tAMD 
AM91L01C AMD 
AM91L01CM t AMD 

AM9IL1 liu AMU 

AM91L11CM tAMD 
AM91L12C AMD 
AM91L12CM t AMD 


325 nsF CMOS TS 18 5 
22 5 


MM74921-3 National 
MM74920-3 National 
MM74C920-3 National 
MM74C921-3 National 


350 nsF CMOS TS 16 5 
18 5 


HM6562-5 Harris 
HM6561-5 Harris 

(669.1333,3760) 

IM65X61C Intersil 

(Continued) 



256x4 



20 



40 



50 



t Military Temperature Range (-55° to 125°C) 

3474 



* Typical Value 

Bold face indicatas additional data is providad oa the paga nolad. 



IC MASTER 1983 



MASTER SELECTION GUIDE 



MEMORY-RAMs (Cont'd) 



Organi- 
zation 


Access 

Time 

(Max) 


Type 


Output 


No 
Pins 


Supply 
Voltage, 
V 


Device 


Source 




Line 


Access 
OrganI- Time 
zatlon (Max) 


Type 


Output 


Pins 


Supply 
Voltage, 
V 


Device 


Source 




Line 


Static 












(Cont'd) 




1024x1 30 nsF 


TTL 


OC 


16 


5 






(Cont'd) 


































AM93425AC 


AMD 
Falrchlld 






256x4 


ouu nor 


CMOS 


TS 


22 




S5101-8 

OOOU 1-0 

S6501L-8 


AMI 

AMI 
AMI 


(Cont'd) 
(3614) 














(3615) 






5 








TS 


16 


5 




Falrchlld 

(3615,3640) 
















MCM5101-8C 


Motorola 






35 nsF 


ECL 


OE 


16 


-5.2 


AM 10415 


AMD 




60 














MN5101 


Panasonic 
















MBM10415A 


Folltsu 


(3681) 
















LH-5101W 


Sharp 
















HM2110 


Hitachi 


(3789) 
















883/5101-4 


tsss 
















DM10415A 


National 


















SCM5101-8 

SCM883/ 

5101-4 


SSS 

tsss 










nc 
uo 

TS 


ID 

16 


c 


5 


2115H-4 
2125H-4 


Intel 
Intel 
























TTL 


OC 
















950 nsF 


NMOS 


TS 


18 


5 


M120 


SGS 




10 




16 


5 


HM2510-2 


Hitachi 


(3789) 




























256x8 


40 nsF 


TTL 


TS 


22 


5 


N8X350 


Signstlcs 

(1501,1509) 






ECL 


OE 


16 


— 52 


AM10415M 
MCM 10546 


tAMD 
t Motorola 


















S8X350 


t Signetlcs 








HL 


OC 


16 


5 


AM93415AM t AMD 






256x9 


35 nsF 


TTL 


TS 


22 


5 


N82S212A 


Signetics 










TS 


16 


5 


AM93425AM t AMD 




70 




45 nsF 


HL 


TS 


22 


5 


93479DC 


Falrchlld 

(3615,3649) 




45 nsF 


NMOS 


OC 


16 


5 


2115A 

2115AL 

MCMZIloA- 


Intel 
Intel 








60 nsF 


TTL 


TS 


24 


5 


N82S210 


Signetlcs 






















70 nsF 


TTL 


TS 


22 


5 


S82S212 


t Signetlcs 
















45 


Motorola 








90 nsF 


TTL 


TS 


24 


5 


S82S210 


t Signetics 
















MCM21L15A- 
45 


Motorola 






512x4 


1.2 msF 
300 nsF 


CMOS 
CMOS 


TS 
TS 


24 
18 


5 
5 


LH-5102 

HMbOlO-S 

NMC6513-9 


Sharp 
Harris 
t National 






















20 






TS 


16 


5 


2125A 
2125AL 


Intel 
Intel 








OOU nsr 


CMOS 


TS 


18 


5 


HM6513-5 
NMC6513-5 


Harris 
National 
















MCM2125A- 
45 

MCM21L25A- 
45 


Motorola 






512x8 


300 nsF 


NMOS 


TS 


24 


5 


ER5304 


Gl 
















Motorola 






1024x1 


l^sF 
7nsF 


NMOS 
ECL 


TS 
OE 


16 
16 


5 

-5.2 


AM2102 
HM2112-1 


AMD 
Hitachi 


(3789) 






HL 


00 


16 


5 


AM93415C 
9341 5C 


AMD 
Falrchlld 


(3615) 
(3789) 
(3839) 


80 




10 ns* 


ECL 


OE 


16 


-5.2 


AM100415 


AMD 
AMD 
















HM2S10-1 
MCM93415C 


HllachI 
Motorola 






lOnsF 


ECL 


OE 


16 


-5.2 


F10415C 


Falrchlld 










TS 


16 


5 


AM93425C 


AMD 


















HM2112 


(3615,3618) 
Hitachi (3789) 














93425C 


Falrchlld 

(3615,3640) 














-7 


10041BB 
10415B 


Signetics 
Signetics 




30 












HM2511-1 
MCM93425C 


Hitachi 
Motorola 


(3789) 
(3839) 












24 


-4.5 


F100415C 


Falrchlld 






50 nsF 


HL 


00 


16 


5 . 


f»PB2205 


NEC-Electron 


















(3615,3625) 














SN74S314A 


Tl 


















MCM10146A 


Motorola 


(3839) 








TS 


16 


5 


SN74S214A 


Tl 








15nsF 


ECL 


OE 


16 


-5.2 






















AM100415A AMD 
AM10415SA tAMD 






55nsF 


NMOS 


OC 


16 


5 


MCM2115A- 
55 

MCM2125A- 


Motorola 




90 












-7 


100415A 


Signetics 










TS 


16 


5 






20 nsF 


ECL 


OE 


16 


-5.2 


AM100415 


AMD 

















55 


Motorola 


















AM10415A tAMD 
AM10415SA tAMD 
F1 041 SAC Fiirchild 

(3615,3618) 
MBM10415AH Fu|itsu (3681) 


40 


60 nsF 


HL 


OC 


16 


5 


AM93L415C 
9341 5M 
93L415 
MCM93415M 


AMD 
t Falrchlld 

Falrchlld 

t Motorola 


(3615) 
(3839) 
















HM2110-2 


Hitachi 


(3789) 




































TS 


16 




93425M 

93L425C 
MCM93425M 


















-7 


100415 
10415A 


Signetics 
Signetlcs 










5 


T i-aircnim 

(3615.3640) 

Calrrhllil /^Rl lit 












24 


— 5.2 


DM10415 


National 
















t Motorola 


(3839) 








NMOS 


TS 


16 


5 


2125H-1 


Intel 






65nsF 


TTL 


00 


16 


5 


AM93415M 


tAMD 
tAMD 










TTL 


TS 


16 


5 


93F425 


Falrchlld 






TS 


16 


5 


AM93425M 




100 




25 nsF 


ECL 


OE 


16 


-5.2 


AM10415A 
HM2110-1 

GXB10415 


tAMD 
HilachI 

Siemens 


(3789) 


50 


70 ns* 


TTL 


OC 
TS 


16 
16 


5 
5 


SN74LS315 
SN74LS215 


Tl 
Tl 




















70nsF 


NMOS 


OC 


16 




2115A-2 
2115AL-2 
MCM2115A- 
70 


Intel 
Intel 










NMOS 


OC 
TS 


16 
16 


5 
5 


2115H-2 
2125H-2 


Intel 
Intel 






5 








29 nsF 


ECL 


OE 


16 


-5.2 


MCM10146 


Motorola 


(3839) 














Motorola 








30 nsF 


NMOS 


OC 


16 


5 


2115H-3 


Intel 
















MCM21L15A- 












TS 


16 


5 


2125H-3 


Intel 
















70 


Motorola 










HL 


OC 


16 


5 


AM93415AC 


AMD 










TS 


16 


5 


2125A-2 


Intel 




















(Continued) 
















(Continued) 





<D 

"Z3 
O 

c 
o 

•4-» 

o 

0) 
Q) 
CO 

k. 

CD 

•4— < 

CO 
03 



t Military Temperature Range (-55° to 125°C) 
OC— Open Collector 

®IC MASTER 1983 



ns*— Nanoseconds Typical 



TS- 



nsF— Nanoseconds over Full Temperature Range 
Three-State 



nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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IC MASTER 



MEMORY-RAMs (Cont'd) 



Access Supply 
Organl- Time No. Voltage, 

zation (Max) Type Output Pins V 



Access 
Organi- Time 
zation (Max) Type 



No. 

Output Pins 



Supply 
Voltage, 

V Device 



Source 



Static 



70nsF NMOS TS 16 5 


(Cont'd) 

2125AL-2 Intel 
MCM2125A- 

70 Motorola 
MCM21L25A- 

f U IVIUIUI Uld 


18 5 




TTL OC 16 5 


AM93L415M fAMD 

HM2510 Hitachi (3789) 

SN74S314 Tl 


TS 16 5 


AM93L425M f AMD 
g3L425M tFalrchlld (3615) 
HM2511 Hitachi (3789) 
SN74S214 Tl 


95nsF TTL OC 16 5 
TS 16 5 


SN74LS314 Tl 
SN74LS214 Tl 


125 nsF CMOS TS 16 4.5- 
10.5 


IM65X08A-1 t Intersil 
IM65X08A-1I Intersil 


5 


CDP1821 tRCA (3874) 


18 4.5- 
10.5 


IM65X18A-1 Intersil 
IM65X18A- 

1M t Intersil 


130 nsF CMOS TS 16 5 
18 5 


NMC85008B- 

9 National 

NMC6518B-9 National 


150 nsF CMOS TS 16 5 
18 5 


NMC6508B-2 f National 
NMC6518B-2 t National 


180 nsF CMOS TS 16 5 


HM65G8B-2 t Harris 



CD 
■D 

'id 

c 
o 

o 
o 

CO 

(D 
' 

CO 
CO 



200 nsF CMOS TS 16 4.5- 
10.5 



18 4.5- 



10.5 


IM65X18A Intersil ■ 
IM65X18AM t Intersil 


220 nsF CMOS TS 16 5 
18 5 


NMC6508-2 t National 
NMC6518-2 t National 


240 nsF CMOS TS 16 5 
18 5 


MM74C929 National 
MM74C930 National 


250 nsF CMOS TS 16 5 


HM6508-2 t Harris 

(669.1333.3754) 
HM6508-9 Harris 

(669.1333.3754) 

IM65X08 Intersil 
IM65X08M t Intersil 
MCM6508-25 Motorola 
NMC6508-5 National 
CDP1821C RCA (3874) 


18 5 


HM6518-2 t Harris 



(Cont'd) 



HM6508B-g 

IM5X08-1 

IM65X08-1M 

NMC6508-9 



(669.1333.3754) 
Harris 
(669.1333.3754) 

Intersil 
t Intersil 
National 



HM6518B-2 

HM6518B-9 

IM65X18-1 

IM65X18-1M 

NMC6518-9 



t Harris 

(669.1333.3756) 
Harris 
(669.1333.3756) 

Intersil 
t Intersil 
National 



IM65X08A Intersil 
IM65X08AM f Intersil 



(669.1333.3756) 

(Continued) 



1024x1 250 nsF CMOS TS 18 



20 



30 



40 





IM65X18C Intersil 
IM65X18M t Intersil 
MCM65 18-25 Motorola 
NMC6518-5 National 


NMOS TS 16 5 


AM9102D AMD 
2102H Fairctiild 
2102HM t Fairctiild 
2102LH Fairctiild 
2102LHM t Fairciiild 
21L02H Fairciiild 
MM2102A-2 National 

iVllVl^ \\)c.n'c.L riclllOllal 

MPD2102AL- 

AL-2 NEC-Micro 
M2102A-2 SGS 
M2102AL-2 SGS 


260 nsF CMOS TS 16 5 


HS6508RH t Harris 


265 nsF CMOS TS 16 5 
18 5 


MM54C929 f National 
MM54C930 f National 


300 nsF CMOS TS 16 5 


S6508-1 AMI 

IIMRRnR.S Hsrrit 

nniuuuo-u narris 

(669.1333.3754) 

iM65X08C Intersil 
MCM6508-30 Motorola 


18 5 


HM6518-5 Harris 

(669.1333.3756) 

MCM6518-30 Motorola 


NMOS TS 16 5 


AMgi02C AMD 
AM9102CM tAMD 
AM91L02C AMD 
AM91L02CM t AMD 


315 nsF CMOS TS 16 5 
18 5 


MM74C929-3 National 
MM74C930-3 National 


350 nsF CMOS TS 16 4-11 
5 


S6508A AMI 

SCM21C02- 

1A SSS 


NMOS TS 16 5 


2102F Fairctiild 
2102FM t Fairciiild 
2102LF Fairciiild 
2102LFM t Fairciiild 
21L02F Fairctiild 
MM2102A National 
MM2102A-L National 
M2102A SGS 
M2102AL SGS 


370 nsF CMOS TS 16 5 


TC5508 Tostiiba 


400 nsF NMOS TS 16 5 


AM9102B AMD 
AM9102BM fAMD 
AM91L02B AMD 
AM91L02BM f AMD 
MCM6508-40 

Motorola 


450 nsF CMOS TS 16 5 


SCM21C02-1 SSS 
TC5508-4 Toshiba 


NMOS TS 16 5 


21021 Fairciiild 
21021M t Fairctiild 
2102L1 Fairciiild 
2102L1M t Fairctiild 
21L021 Fairctiild 
MM2102A-4 National 
MM2102A-4L 

National 

jiPD2102AL- 



HM6518-g 



(Cont'd) 

Harris 
(669.1333.3756) 



AL-4 



NEC-Micro 

(Continued) 



50 



60 



80 



90 



100 



t Military Temperature Range ( - 55° to 125°C) 
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* Typical Value 

Bold fac8 Indicates additional data Is provided on the page noted. 
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MASTER SELECTrON GUIDE 



MEMORY-RAMs (Cont'd) 



Access 
OrganI- Time 
zatlon (Max) 



Type 



Supply 
No. Voltage, 
Output Pins V Device 



Supply 



Organi- 
zation 



Time 






No. 


Voltage, 








(Max) 


Type 


Output 


Pins 


V 


Device 


Source 




Line 


55nsF 


NMOS 


TS 


18 


5 






(Cont'd) 














MCM2 149-55 




















Motorola 


















National 
















;iPD2149 


NEC-Micro 




60 












SY2148H-3 


SyRBrtsk 


(3942) 














SY2148HL-3 


SynsrtBk 


(3942) 














SY2149H-3 


Synsftsk 


(3942) 














u 1 1 Honk w 


CunArliik 

OfllOl IDK 


(3942) 














SYMZ148H-3 




















t SynsrtBk 


(426) 














SYMZ149H-3 




















t SyRBrtBk 


(426) 




70 nsF 


CMOS 


TO 

TS 


18 


5 


nMOl4o 


HllichI 


(3789) 














nMDi4oL 


HitichI 


(3789) 






NMOS 


TS 


18 


5 


AM9148-70 


AMD 
















AM9 149-70 


AMD 




70 












MBM2149-70 




















Fujitsu 
















2148H 


Intel 
















2148HL 


Intel 
















2149H 


Intel 
















c i4^nL 


Intel 
















mc i*TOn 


t Intel 
















NMC2148 


National 
















NMC2148H 


National 
















NMC2148L 


National 
















SY2148H 


SynBrtsk 


(3942) 


80 












SY2148HL 


SynBrtsk 


(3942) 














SY2149H 


SynflrtBk 


(3942) 














SY2149HL 


Synsrlak 


(3942) 














SYM2148H 


t SynsrtBk 


(426) 














SYM214gH 


t SynsrtBk 


(426) 




00 nsr 


mine 


TC 
lo 


lo 


c 





Ulffarhl 

tlliacni 


(3789) 














HM6148L-6 


HItichI 


(3789) 






riMUo 


TC 
lb 


18 


5 






















Motorola 
















CVH71 ARU.R 




















1 Synsnsk 




































*f 5SvnArtAlr 

1 UfllBIIOII 


(426) 


90 


luu nor 


NMOS 


TS 


18 


5 


2114AL-1 


Intel 
















NMC21 MA- 


















IL 


National 


(3858) 














SY2114AL-1 


SynsrtBk 


(3941) 




120 nsF 


NMOS 


TS 


18 


5 


2114AL-2 


Intel 
















2114L-2 


Intel 




































National 
















IIMP71111. 


















2L 


National 


(3858) 














SY2114AL-2 


SynsrtBk 


(3941) 










20 


5 


NMC2114A 


National 


(3858) 




150 nsF 


NMOS 


TS 


18 


5 


HM472114A- 


















1 


Hitachi 


(3789) 


100 












2114AL-3 


Intel 
















M2114AL-3 


t Intel 
















MM21 14-15 


National 
















NMC2114A-3 




















National 


(3858) 














NMC2114A- 


















3L 


National 


(3858) 














SY2114AL-3 


SynsrtBk 


(3941) 














SYM2114A-3 




















t SynsrtBk 


(424) 














TMS2114-15 


Tl 
















TMS2114L- 


















15 


Tl 






170 nsF 


CMOS 


TS 


18 


5 


IM6514C 


Intersil 




110 












IM6514M 


t Intersil 


















(Continued) 





Static 



1024x1 450 nsF NMOS TS 16 



460 nsF CMOS 



TS 16 
18 



500 nsF NMOS TS 16 



550 nsF CMOS TS 16 



650 nsF CMOS 
NMOS 



TS 16 
TS 16 



800 nsF CMOS 



TS 16 
22 



1024x4 15 nsF ECL 
TTL 



OE 24 



TS 24 



20 nsF ECL 
TIL 



OE 24 
TS 24 



25nsF ECL 



- 24 
OE 24 



-5.2 
5 



-5.2 



30 nsF ECL 



OE 24 



5 

-4.5 



-5.2 



NMOS TS 18 



45nsF NMOS TS 18 



HL 



TS 18 



55 nsF MNOS 
NMOS 



TS 18 
TS 18 



(Cont'd) 



(Cont'd) 



M2102A-4 
M2102AL-4 



SGS 
SGS 



S6508 AMI 
MCM6518-46 Motorola 



AM2102-1 
AM9102A 
AM9102AM t 
AM91L02A 
AM91L02AM t 



AMD 
AMD 
AMD 
AMD 
AMD 



TC5508-1 



Tosliiba 



SCM21C02-3 
AM2102-2 
AM9102 
AM9102M 
AM91L02 
AM91L02M t 
21022 
21022M 
2102L2 
2102L2M 
21L022 
MM2102A-6 
MM2102A-6L 
M2102A-6 



SSS 

AMD 

AMD 

AMD 

AMD 

AMD 

Falrchiid 

Fairchiid 

Falrchiid 

Fairchiid 

Fairchiid 

National 

National 

SGS 



SCM21C02-8 
883/21C02 t 



SSS 
SSS 



AM100474A 
AM10474AC 



AMD 
AMD 



MBM100474- 
15 



Falltsa (3681) 



AM 10474AM t 
MBM1 00474- 
20 



AMD 



Fulltsu (3681) 



MBM10474 

AM 100474 
AM10474C 



Fulltsu 

AMD 
AMD 



(3681) 



GXB 100474 Siemens 



AM10474M 
F1 00474 



tAMD 
Falrchiid 

(3615.3629) 



F10474C 



Fairchiid 

(3615.3622) 



CM2114 



Supertex 



MBM2148-45 

MBM2149-45 

2148H-2 

2149H-2 

SY2148H-2 

SY2t49H-2 



Fujitsu 
Fujitsu 
Intel 
Intel 

SynsrtBk (3942) 
SynBrtsk (3942) 



93475 



Falrchiid 

(3615.3646) 



HM2148-3 


Hitachi 


AM9 148-55 


AMD 


AM9 149-55 


AMD 


MBM2148-55 


Fujitsu 


MBM2148- 




55L 


Fujitsu 


MBM2149- 




55L 


Fujitsu 


MBM2149L- 




55 


Fujitsu 


2148H-3 


Intel 


2148HL-3 


Intel 


2149H-3 


Intel 


2149HL-3 


Intel 



(Continued) 



20 



30 



40 



50 
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t Military Temperature Range (-55° to 125°C) 
OC— Open Collector 

®IC MASTER 1983 



ns*— Nanoseconds Typical 



nsF— Nanoseconds over Full Temperature Range 
TS-Three-State 



nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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IC MASTER 



MEMORY-RAMs (Cont'd) 



Organi- 
zation 



Access 
Time 

(Max) Type 



No. Supply 
Output Pins Voltage, Device 



Access 
Organi- Time 
zatlon (Max) Type 



No. Supply 
Output Pins Voltage, Device 



Static 



1024x4 



200 nsF CMOS TS 18 5 



NMOS TS 18 5 




■D 

'=5 

o 

c 
o 

o 




CO 


-♦— ' 
CO 



20 



22 



250 nsF CMOS TS 18 



NMOS TS 18 5 



(Cont'd) 



HM6514B-Z t 

HM6514B-g 

HS6514RH t 

MPD444-3 

mPD444/ 

44/6514-3 

MSM5114-2 

MSM5115-2 

MWS5114-3 t 

SCM5114-1 

SCM6514-1 

TC5514A-2 

TC5514AL-2 



(Cont'd) 

Harris 

(1333.3767) 

Harris 

(1333,3767) 

Harris 
NEC-Micro 

NEC-Micro 

OKi (3873) 

OKi (3873) 

RCA (3874) 

sss 

SSS 

Toshiba 
Toshiba 



AM9114E 

AM9124E 

AM91L14E 

AM91L24E 

2114-2 

2114L-2 

M2 114-2 t 

HM47Zn4A- 

2 

2114A-4 

2114AL-4 

M2114A-4 t 

M2114AL-4 t 

M5L2114L-2 

MCM2114- 

20 

MCM21L14- 
20 

MM2 114-2 

MM2114-2L 

NMC2114A-4 



AMD 

AMD 

AMD 

AMD 

Fairchild 

Fairchild 

GTE Micro 

Hilaclil 

Intel 
Intel 
Intel 
Intel 

Mitsubishi 
Motorola 

Motorola 

National 
National 



TMS21 14-20 
TMS2114L- 
20 

TMM314A-1 
TMM314AL-1 



Tl 

Toshiba 



Toshiba 



2142-2 Intel 

2142L-2 Intel 

SY2 142-2 Synertek 

SY2142L-2 Synertek 



AM9130EC AMD 



Epson 
Epson 



(3789) 



(3839) 
(3839) 





National 


(3858) 


NMC2114A- 






4L 


National 


(3858) 


MSM2114-2 


OKi 


(3873) 


MSM2114L- 






2 


OKI 


(3873) 


SY2114-2 


Synertek 


(3941) 


SY2114A-4 


Synertek 


(3941) 


SY2114AL-4 


Synertek 


(3941) 


SY2114L-2 


Synertek 


(3941) 


SY2114LV-2 


Synertek 


(3941) 


SYM2114A-4 








t Synertek 


(424) 



SRM2114 
SRM6514 
mPD444/ 

44/6514-2 NEC-Micro 
MWS5114-2 fRCA 



(3874) 



2114A-5 



Intel 



(Continued) 



1024x4 250 nsF NMOS TS 18 



22 5 



300 nsF CMOS TS 18 5 



20 



NMOS TS 18 



30 



40 



50 



20 



M2114A-5 t Intel 
MCM2114- 

25 Motorola 

MCM21L14- 

25 Motorola 

NMC214A-5 National 

SY2114A-5 Synertek 

SYM2114A-5 

t Synertek 

TMS21 14-25 Tl 

TMS2114L- 

25 Tl 



(Cont'd) 

(3839) 
(3839) 
(3941) 
(424) 



AM9130DC AMD 
AM91L30DC AMD 



S6514 
MB8414E 
HM6514-2 t 

HM6514-9 

HM6514C-9 

HM4434-3 

NMC6514-2 t 

NMC6514-9 

^PD444/ 

44/6514-1 

MSM5514-3 

MSM5515-3 

MWS5114-1 t 

SCM5514-3 

SCM5514-5 

SCM6514-3 

TC5514A-3 

TC5514AL-3 



AMI 

Fujitsu 

Harris 

(1333,3767) 

Harris 

(1333.3767) 

Harris 

(1333,3767) 

Hitachi 

National 

National 



NEC-Micro 

OKI 

OKI 

RCA 

SSS 

sss 

SSS 

Toshiba 
Toshiba 



(3874) 



AM9114C 
AM9114CM t 
AM9124C 
AM9124CM t 
AM91L14C 
AM91L14CM t 
AM91L24C 
AM91L24CM t 
2114-3 

2114-3M t 
2114L-3 
M2114-3M t 
HM472114-3 

2114A-6 
M5L2114L-3 
MCM2114- 
30 

MCM21L14- 
30 

MM2114-3 

MM2114-3L 

MSM2114-3 

MSM2114L- 

3 

SYZ114-3 
SY2114L-3 
SYM2114-3 t 



AMD 

AMD 

AMD 

AMD 

AMD 

AMD 

AMD 

AMD 

Fairchild 

Fairchild 

Fairchild 

GTE Micro 

Hitaclii 

Intel 

Mitsubishi 



(3789) 



Motorola (3839) 

Motorola (3839) 

National 
National 

OKI (3873) 

OKi (3873) 

Synertek (3941) 

Synertek (3941) 

Synertek (424) 



2142-3 
2142L-3 
SY2142-3 
SY2142L-3 



Intel 
Intel 

Synertek 
Synertek 



AM9130CC AMD 



(Continued) 



90 



100 



t Military Temperature Range ( - 55° to 125°C) 
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* Typical Value 

Bold face indicates additional data is provided on Ike page noted. 
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MASTER SELECTION GUIDE 



MEMORY-RAMs (Cont'd) 



Organi- 


Time 






No. 


Supply 








zation 


(Max) 


Type 


Output 


Pins 


Voltage, 


Device 


Source 




Static 


(Cont'd) 


1024x4 


300 nsF 


NMOS 


TS 


22 


5 






(Cont'd) 














AM9130CM 


fAMD 
















AM91L30CC 


AMD 
















AM91L30CM fAMD 






350 nsF 


CMOS 


TS 


18 


5 


HM6514-S 


Harris 


















(1333,3767) 














NMC6514-5 


National 
















SCM6514-5 


SSS 






400 nsF 


NMOS 


TS 


22 


5 


AM9130BC 


AMD 
















AM9130BM 


t AMD 
















AM91L30BC 


AMD 
















AM91L30BM fAMD 






450 nsF 


CMOS 


TS 


13 


5 


HM4334-4 


Hitachi 


(3789) 














M58981-45 


Mitsubishi 
















MPD444/6514 


NEC-Micro 
















MWS5114A 


tRCA 


(3874) 














MWS5114A- 


















5 


fRCA 


(3874) 














SCM5114-8 


SSS 












20 


5 


MPD445L 


NEC-Micro 
















TC5514 


Toshiba 








NMOS 


TS 


18 


5 


AM9114B 


AMD 
















AM9114BM 


t AMD 
















AM9124B 


AMD 
















AM9124BM 


t AMD 
















AM91L14B 


AMD 
















AM91L14BM fAMD 
















AM91L24B 


AMD 
















AM91L24BM 


fAMD 
















2114 


Fairchild 
















2114L 


Fairchild 
















2114M 


t Fairchild 
















L2114UM 


t GTE Micro 
















HM472114-4 


















Hitachi 


(3789) 














M5L2114L 


Mitsubishi 
















MCM2114- 


















45 


Motorola 


(3839) 














MCM21L14- 


















45 


Motorola 


(3839) 














MM2114 


National 
















MM2114L 


National 
















EA2114L 


NEC-EA 
















KPD2114L 


NEC-Micro 
















MSM2114 


OKI 


(3873) 














MSM2114L 


OKI 


(3873) 














MN2114 


Panasonic 
















SY2114 


Synertek 


(3941) 














SYZ114L 


Synertek 


(3941) 














SYM2114 


t Synertek 


(424) 














TMS2 114-45 


Ti 
















TMS2114L- 


















45 


Tl 
















TMM314A 


Toshiba 
















TMM314AL 


Toshiba 












20 


5 


2142 


Intel 
















2142L 


Intel 
















SY2142 


Synertek 
















SY2142L 


Synertek 






500 nsF 


NMOS 


TS 


22 


5 


AM9130AC 


AMD 
















AM9130AM 


t AMD 
















AM91L30AC 


AMD 
















AM91L30AM t AMD 






550 nsF 


CMOS 


TS 


20 


5 


TC5047A-1 


Toshiba 






650 nsF 


CMOS 


TS 


18 


10 


CDP1825 


tRCA 
















CDP1825C 


tRCA 


















(Continued) 



Organl- 


Time 






No. 


Supply 










(Max) 


Type 


Output 


Pins 










Line 


1024x4 


650 nsF 


CMOS 


TS 










(Cont'd) 












20 


5 


;iPD445L-1 


NEC-Micro 




60 














TC5514-1 


Toshiba 








800 nsF 


CMOS 


TS 


20 


5 


TC5047A-2 


Toshiba 


















TC5514-2 


Toshiba 






lUi4X() 


55 nsF 


NMOS 


TS 


24 


5 


IVll\4oU IA-3D 


Mostek 








70 nsF 


NMOS 


TS 


24 


5 


MK4oUlA-/U 


Mostek 


















MKB4801A- 




















870 


t Mostek 








90 nsF 


NMOS 


TS 


24 


5 


MK4801A-90 


Mostek 


















MKB4801A- 




















890 


t Mostek 


















SY2158A-1 


Synertek 


(3943) 
















SY2158B-1 


Synertek 


(3943) 


70 














SY21S8L-1 


Synertek 


(3943) 
















SY2159A-1 


Synertek 


(3943) 
















SY2159B-1 


Synertek 


(3943) 
















SY2159L-1 


Synertek 


(3943) 






100 nsF 


NMOS 


TS 


48 


5 


SY21D1 


Synertek 


(3947) 






120 nsF 


NMOS 


TS 


24 


5 


MK4118A-1 


Mostek 


















MKB4801A- 




















81 


t Mostek 


















OV41COI O 

SYZ15oA-Z 


Synertek 


(3943) 
















SY2158B-2 


Synertek 


(3943) 
















SY2158L-2 


Synertek 


(3943) 


80 














SYZIaSA-Z 


Synertek 


(3943) 
















SY2159B-2 


Synertek 


(3943) 
















SY2159L-2 


Synertek 


(3943) 






150 nsF 


NMOS 


TS 


22 


5 


mPD421-5 


NEC-Micro 














24 


5 


MK4118A-2 


Mostek 






































82 


t Mostek 


















1 (> 1 uOn w 


Cunllrtalr 

0|UI1I loft 


(3943) 
















SY2158B-3 


Synertek 


(3943) 
















SY2158B-4 


Synertek 


(3943) 
















SY2158L-3 


Synertek 


(3943) 


90 














SY2159A-3 


Synertek 


















SY2159B-3 


Synertek 


(3943) 
















SY21 591-3 


Synertek 


(3943) 






onn ncF 
£uu iior 


NMOS 


TS 


22 


5 


IVIU IU*T-ClVl 


+ (?TF Mirrn 


















„pn491.1 
firUnc, l-o 
















24 


5 


MK4118A-3 


Mostek 


















MKB4118A- 




















83 




















SY2158A-4 


Synertek 


(3943) 
















SY2158L-4 


Synertek 


(3943) 
















SY215gA-4 


Synertek 


(3943) 


100 














SY215gB-4 


Synertek 


(3943) 
















SY2159L-4 


Synertek 


(3943) 






250 nsF 


CMOS 


TS 


24 


5 


HM6515-9 


Harris 










NMOS 


TS 


22 


5 


jiPD421-2 


NEC-Micro 














24 


5 


MK4118A-4 


Mostek 


















ml\u'f 1 lort- 




















04 


T MusieK 








300 nsF 


NMOS 


TS 


22 


5 


AiPD421-1 


NEC-Micro 


















R8104-3 


Rockwell 








400 nsF 


NMOS 


TS 


22 


5 


R8 114-3 


Rockwell 








450 nsF 


NMOS 


TS 


22 


5 


>iPD421 


NEC-Micro 




110 


2048x1 


300 nsF 


CMOS 


TS 


18 


5 


HM6503-9 


Harris 


















NMC6503-9 


t National 








350 nsF 


CMOS 


TS 


18 


5 


HM6503-5 


Harris 


















NMC6503-5 


National 






2048x8 


55 nsF 


CMOS 


TS 


24 


5 


HM65161B-5 






















Harris 




















(669.1333.3774) 






70 nsF 


CMOS 


TS 


24 


5 


HM65161-5 


Harris 




















(669.1333.3774) 
















1016116870 


IDT 


(3793) 


















(Continued) 





20 



30 



40 



50 



;d 

(3 

c 
o 

•4— > 

o 

Q) 

CO 

0) 

•4— « 

03 



t Military Temperature Range (-55° to 125°C) 
DC— Open Collector 

^ IC MASTER 1983 



ns*— Nanoseconds Typical 



TS- 



nsF— Nanoseconds over Full Temperature Range 
Three-State 



nsR— Nanoseconds at Room Temperature | 
OE— Open Emitter I 
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IC MASTER 



MEMORY-RAMs (Cont'd) 



Access 
Organi- Time 
zation (Max) 



Type 



No. 

Output Pins 



Supply 

Voltage, Device 



Access 
Organi- Time 
zation (Max) Type 



No. Supply 
Output Pins Voltage, Device 



Static 



2048x8 70 nsF 



NMOS TS 24 5 



90nsF CMOS TS 24 5 



NMOS TS 24 5 



100 nsF NMOS TS 24 5 



120 nsF CMOS TS 24 5 



NMOS TS 24 5 



CD 
■D 

O 

C 
O 

-4—' 

o 

0) 
CD 
CO 

1_ 



■+— ' 



150 nsF CMOS TS 24 5 



NMOS TS 24 5 



(Cont'd) 



(Cont'd) 



AM9218-70 AMD 



1016116190 tIDT 

IDT6116L90 IDT 
I0T6116S90 tlOT 

IDT6116S90 IDT 



(3793) 
(3793) 



SY2128-1 Synertek (3944) 

SY2128L-1 SynBrtak (3944) 

SY2129-1 Synertek (3944) 

SY21 291-1 Synertek (3944) 



AM9218-10 AMD 

F3S28-10 Falrclilld (3664) 

F3S28L-10 Falrchllil (3664) 

MB8128-10 Fujitsu 



HM6116-2 

HM6116-Z 

HM6116L-2 

IDT6116L120 

IDT6116L120 
IDT6116S120 
IDT61 168120 
M5M5116-12 
M5M51 17-12 
M5M51 18-12 
SCM6116-2 
TMS4016-12 



t Harris 

(669.1333,3777) 
Hitachi (3789) 
Hitachi (3789) 

tlOT (3793) 
IDT 

tIDT (3793) 
IDT 

Mitsubishi 
Mitsubishi 
Mitsubishi 
SSS 

Tl (3968) 



F3528-12 
F3528L-12 
HM6516B-Z t 

HM6516B-9 



Fairchlld (3664) 
Falrchlld (3664) 
Harris 

(669.1333.3772) 
Harris 

(669,1333,3772) 
Intel 



2128-12 
MKB4802-81 f 
SY2128-2 
SY2128L-2 
SY2129-2 
SY2129L-2 Synertek (3944) 



Mostek 

Synertek (3944) 

Synertek (3944) 

Synertek (3944) 



S6516 
HM6116-3 
HM6116L-3 
IDT6116L150t 

IDT6116L150 
IDT6116S150t 
IDT6116S150 
M5M5116-15 
M5M51 17-15 
M5M51 18-15 
MCM65116- 
15 

SCM6116-3 



AMI 

Hitachi 

Hitachi 

IDT 

IDT 

lOT 

IDT 

Mitsubishi 
Mitsubishi 
Mitsubishi 



(3789) 
(3789) 
(3793) 

(3793) 



Motorola (3839) 

SSS 



AM9218-15 

F3528-15 

F3528L-15 

MB8128-15 

2128-15 

M2128 1 

M58275-15 

MCM2016- 

15 

MCM65116- 
12 

NMC2116-15 

NMC2116- 
15L 



AMD 

Falrchlld (3664) 
Fairchlld (3664) 

Fujitsu 

Intel 

Intel 

Mitsubishi 

Motorola 

(3839.3846) 

Motorola (3839) 

National (3859) 

National (3859) 

(Continued) 



2048x8 150 nsF NMOS TS 24 



200 nsF CMOS TS 24 



20 



NMOS TS 24 



30 



40 



250 nsF CMOS TS 24 



SY2128-3 

SY2128L-3 

SY2129-3 

SY21 291-3 

SYM2128-3 

SYM2129-3 

TM54016-15 

TMM2016 



Synertek 
Synertek 
Synertek 
Synertek 
t Synertek 
t Synertek 
Tl 

Toshiba 



(Cont'd) 
(3944) 
(3944) 
(3944) 
(3944) 
(427) 
(427) 



SRM2016C20 

SRM2017C20 

SRM2018C20 

MB8418 

MB8416 

MB8417 

MB8418 

HM6116-4 

HM6116L-4 

MP61 16-20 

MP61 17-20 

MPS 118-20 

MP8416-20 

MP8417-20 

MP8418-20 

M5M5116 

M5M5117 

M5M5118 

MSM5128 

SCM6116-4 



Epson 

Epson 

Epson 

Fujitsu 

Fujitsu 

Fujitsu 

Fujitsu 

Hitachi 

Hitachi 

Micro Pwr 

Micro Pwr 

Micro Pwr 

Micro Pwr 

Micro Pwr 

Micro Pwr 

Mitsubishi 

Mitsubishi 

Mitsubishi 

OKI 

SSS 



(3676) 
(3676) 
(3676) 
(3789) 
(3789) 



(3873) 



AM9218-2Q 
F3528-20 
F3528L-20 
2128-20 
M58725 
MCM2016- 
20 

NMC2116- 
20L 
NMC2116- 
25L 

MSM2128 
MSM2128-1 
SY2128-4 
SY2128L-4 
SY2129-4 
SY2129L-4 
SYM2128-4 t 
SYM2129-4 t 
TMS4016-20 

TMM2016-2 



AMD 

Fairchlld (3664) 
Fairciiiid (3664) 

Intel 

Mitsubishi 

Motorola 

(3839.3846) 

National (3859) 



National 

OKI 

OKI 

Synertek 
Synertek 
Synertek 
Synertek 
Synertek 
Synertek 

Tl 

Toshiba 



(3859) 
(3873) 
(3873) 
(3944) 
(3944) 
(3944) 
(3944) 
(427) 
(427) 

(3968) 



SRM2016C25 

SRM2017C25 

SRM2018C25 

MP61 16-25 

MP61 17-25 

MP61 18-25 

MP84 16-25 

MP8417-25 

MP8418-25 

TC5516 

TC5516A 

TC5516A-2 

TC5516AL 



Epson 

Epson 

Epson 
Micro Pwr 
Micro Pwr 
Micro Pwr 
Micro Pwr 
Micro Pwr 
Micro Pwr 
Toshiba 
Toshiba 
Toshiba 
Toshiba 

(Continued) 



60 



70 



80 



90 



100 



110 



t Military Temperature Range (-55° to 125°C) 
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* Typical Value 

Bold face Indicates additional data Is provided on the page noted. 
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MASTER SELECTION GUIDE 



MEMORY-RAMs (Cont'd) 



Access 

Organi- Time No. Supply 

zation (Max) Type Output Pins Voltage, Device 



Access 
Organi- Time 
zation (Max) Type 



No. 

Output Pins 



Supply 

Voltage, Device 



Static 



2048x8 250 nsF CMOS TS 24 



NMOS TS 24 



300 nsF NMOS TS 24 



350 nsF NMOS TS 24 



4096x1 7nsF ECL OE 18 -5.2 



15nsF ECL OE 18 
18 



-5.2 



-5.2 



20 nsF ECL 



OE 18 



-5.2 



25 nsF ECL 



OE 18 



5 

-4.5 



30 nsF ECL OE 18 



35nsF CMOS TS 18 



ECL 



OE 18 



5 

-4.5 
-5 



NMOS TS 18 



40nsF ECL OE 18 
NMOS TS 18 



45nsF CMOS TS 18 5 
NMOS TS 18 5 



TTL TS 18 



55nsF CMOS TS 18 



(Cont'd) 



(Cont'd) 



TC5516AL-2 Toshiba 

TC5517A Toshiba 

TC5517AL Toshiba 

TC5517AL-2 Toshiba 

TC5518A-2 Toshiba 
TC5518B 
TC5518BL 



Toshiba 
Toshiba 



NMC21 16-25 National (3859) 
TMS4016-25 Tl (3968) 



MPS2316A 
MPS2316B 



CSG 
CSG 



F3528-35 Fairchild (3664) 



HM2140 
HM2142 



Hitachi 
Hitachi 



HM1 0470-1 
DM10470A 



Hitachi 
Nationai 



(3789) 
(3855) 



AM100470SA AMD 
AM10470SAC AMD 



MBM10470A- 

15 Fujitsu 



(3681) 



AM10470SAMt AMD 
MBM100470 Fujitsu 



(3681) 



MBM10470A- 

20 Fujitsu 



(3681) 



AM100470A AMD 
AM10470AC AMD 



HM100470 
HM1Q470 
OiM 10470 
DM10470L 

100470A 
10470A 



Hitaciii 
Hitaciii 
Nationai 
National 

Signetics 
Signetics 



(3789) 
(3789) 
(3855) 
(3855) 



AM 10470AM t AMD 



MBM2147H- 
35 

HM6147H-35 

HM6147HL- 
35 



Fujitsu 
Hitachi 
Hitachi 



(3789) 
(3789) 



AM 100470 
AM10470C 



AMD 
AMD 



100470 
10470 



Signetics 
Signetics 



F1 00470 Fairchild 

(3615.3628) 
F1Q470C Fairchild 

(3615.3621) 
MBM10470 Fujitsu (3681) 



AM2 147-35 
2147H-1 



AMD 
Intel 



AM10470M tAMD 

MBM2147H- 

45 Fujitsu 



HM6147HL- 

45 Hitachi 

AM2 147-45 AMD 

AM21L47-45 AMD 

HM4847-2 Hitachi 

2147H-2 Intel 

MM2148H-2 National 



(3789) 



93471 C 



Fairchild 

(3615.3643) 



HM6147-3 



Hitachi (3789) 

(Continued) 



4096x1 55nsF CMOS TS 18 



NMOS TS 18 



20 



20 



60nsF HL TS 18 



70nsF CMOS TS 18 



30 



NMOS TS 18 



40 



50 



85 nsF 



CMOS 
NMOS 



TS 
TS 



4096X1 85nsF NMOS TS 18 



HM6147L-3 
MCM65147- 
55 



Hitachi 



(Cont'd) 
(3789) 



Motorola 

(3839.3845) 



9147-55 

AM2147-55 

AM21L47-55 

AM9 147-55 

MBM2147H 

HM4847-3 

2147-3 

2147A-3 

2147AL-3 

2147H-3 

2147HL-3 

M2147H-3 

ITT2 147-55 

MCM2147-55 

MM2147-3 

MM2148H-3 

MM2148H-3L 

NMC2147H-3 

NMC2147H-4 

mPD2 147-3 

SY2147-3 

SYM2147-3 

SYM2147-6 

TMM315-1 

UM2147-1 



AMD 
AMD 
AMD 
AMD 
Fujitsu 
Hitachi 
Intel 
Intel 
Intel 
Intel 
Intel 
t Intel 
ITT 

Motorola 

National 

National 

National 

Nationai 

National 

NEC-Micro 

Synsrtsic (3941) 
fSynartsk 
fSynorteic 

Toshiba 

Universal 



(425) 
(425) 



MB81 68-55 Fujitsu (3675) 



93471M 



t Fairchild 

(3615.3643) 



HM6147 
HM6147L 
MCM65147- 
70 

MCM65147- 
85 



Hitachi 
Hitachi 



(3789) 
(3789) 



Motorola 

(3839.3845) 

Motorola 

(3839.3845) 



AM2147-70 

AM21L47-70 

AM9147-70 

AM9147-70M 

AM91L47 

MBM2147E 

HM4847 

2147A 

2147AL 

2147H 

2147HL 

M2147H 

2147 

ITT2 147-70 

MCM2 147-70 

MM2147 

MM2147L 

MM2148H 

MM2148H-L 

mPD2 147-2 

SY2147 

SY2147L 

SYM2147 



AMD 

AMD 

AMD 
tAMD 

AMD 

Fujitsu 

Hitachi 

Intel 

Intel 

Intel 

Intel 
t Intel 

Intersil 

in 

Motorola 
National 
National 
National 
Nationai 
NEC-Micro 
Synertek (3941) 
Synartek (3941) 
t Synertek (425) 



TMM315 

AM9147-85M 

HM6147-6 

MCM2147-85 
MM2147M 



Toshiba 
tAMD 
Hitachi 

Motorola 
t National 



(3789) 



SY2147-r Synertek (3941) 



60 



70 



80 



90 



(D 
-TO 

O 
C 

o 
o 


CO 

1_ 

(D 
•*—> 
(f) 
CO 



100 



110 



t Military Temperature Range (-55° to 125°C) 
OC-Open Collector 

®IC MASTER 1983 



ns*— Nanoseconds Typical 



TS 



nsF— Nanoseconds over Full Temperature Range 
-Three-State 



nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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IC MASTER 



MEMORY-RAMs (Cont'd) 



Organi- 
zation 



Access 
Time 



Supply 



(Max) 


Type 


Output 


Pins 


Voltage, 


Device 


Source 




(Cont'd) 


90 nsF 


NMOS 


TS 


18 


5 


ITT2147-90- 


ITT 


lUU nsr 


NMOS 


TS 


18 


5 


MCM2147- 














100 


Motorola 












,jPD2147 


NEC-Micro 


120 nsF 


NMOS 


TS 


18 


5 


2141-2 


Intel 












NMC2141-2 


National 


150 nsF 


NMOS 


TS 


18 


5 


AM4044-15 


AMD 












AM4244-15 


AMD 












2141-3 


Intel 












2141L-3 


Intel 












NMC2141-3 


National 


180 nsF 


CMOS 


TS 


18 


5 


HS6504RH 


t Harris 


200 nsF 


CMOS 


TS 


18 


5 


HM6504B-2 f Harris 














(669.1333.3762) 












HM6504B-9 


Harris 














(669.1333.3762) 












HM6505B-2 


t Harris 












HM6505B-9 


Harris 












IM6504C 


Intersil 












IM6504M 


t Intersil 












MSM5104-2 


OKI (3873) 












SCM6504-1 


sss 












TC5504A-2 


Toshiba 




NMOS 


TS 


18 


5 


AM4044-20 


AMD 












AM4244-20 


AMD 












2141-4 


Intel 












2141L-4 


Intel 












IM7141-2 


Intersil 












IM7141-2M 


t Intersil 












IM7141L-2 


Intersil 












M5T4044-20 


Mitsubishi 












MK4104-3 


Mostek 












MK4104-33 


Mostek 












MCM6641-20 


Motorola 












MCM66L41- 














20 


Motorola 












MPD4104-2 


NEC-Micro 












TMS4044-20 


Tl 












TMS40L44- 














20 


Tl 








22 


5 


AM9140EC 


AMD 


c.O\J [lor 




TS 


18 


g 


SRM6504 


Epson 




NMOS 


TC 
1 O 


18 


c 



AM4044-25 


AMD 












AM4244-25 


AMD 












2141-5 


Intel 












2141L-5 


Intel 












MK4104-34 


Mostek 












MK4104-4 


Mostek 












MKB4104-84 t Mostek 












MCM6641-25 
















Motorola 












MCM66L41- 














25 


Motorola 












MM5257-25 


National 












MM5257-25L 


National 












MPD4104-1 


NEC-Micro 












TMS4044-25 


Tl 












TMS40L44- 














25 


Tl 



Organi- 
zation 



Time 






No. 


Supply 








(lUlax) 


Type 


Output 


Pins 


Voltage, 


Device 


Source 




Line 


300 nsF 


CMOS 


TS 


18 


5 






(Cont'd) 














HM6505-9 


Harris 
















NMC6404-9 


National 
















NMC6504-2 


t National 




60 












NMC6504-9 


National 
















MSM5104-3 


OKI 


(3873) 














SCM6504-3 


SSS 
















TC5504A-3 


Toshiba 








NMOS 


TS 


18 


5 


4044-30 


AMD 
















4244-30 


AMD 
















IM7141-3 


Intersil 
















IM7141-3M 


t Intersil 
















IM7141L-3 


Intersil 
















M5T4044-30 


Mitsubishi 




70 












MK4104-35 


Mostek 
















MK4104-5 


Mostek 
















MKB4104-85 t Mostek 
















MCM6641-30 


Motorola 
















MCM66L41- 


















30 


Motorola 
















MM5257-3 


National 
















MM5257-3L 


National 
















MPD4104 


NEC-Micro 














D 


9140CC 


AMD 
















9140CM 


tAMD 




80 












91L40CC 


AMD 
















91L40CM 


tAMD 






320 nsF 


CMOS 


TS 


18 


5 


S6504 


AMI 
















MB8404E 


Fujitsu 






oDU nsr 




TC 
1 O 


"ho 

18 




HM6504-5 


Harris 


















(669.1333.3762) 














HM6505-5 


Harris 
















NMC6504-5 


National 
















SCM6504-5 


SSS 








NMOS 


TS 


18 


5 


MK4104-6 


Mostek 
















MKB4104-86 t Mostek 




90 


400 nsF 


NMOS 


TS 


22 


5 


9140BC 


AMD 
















9140BM 


tAMD 
















91L40BC 


AMD 
















91L40BM 


tAMD 






450 nsF 


CMOS 


TS 


18 


5 


HM4315 


Hitaciii 


(3789) 






NMOS 


TS 


18 


5 


4044-45 


AMD 
















4244-45 


AMD 
















IM7141 


Intersil 
















IM7141L 


Intersil 
















IM7141M 


t Intersil 




100 












MCM6641-45 


Motorola 
















MCM66L41- 


















45 


Motorola 
















MM5257 


National 
















MM5257L 


National 
















TMS4044-45 


Ti 
















TMS40L44- 


















45 


Ti 






500 nsF 


NMOS 


TS 


22 


5 


9140AC 


AMD 
















9140AM 


tAMD 
















91L40AC 


AMD 
















91L40AM 


tAMD 




110 


550 nsF 


CMOS 


TS 


18 


5 


TC5504-1 


Toshiba 






800 nsF 


CMOS 


TS 


18 


5 


TC5504-2 


Toshiba 






30 nsF 


MNOS 


TS 


20 


5 


iiHS1421 


Inmos 


(3790) 




45nsF 


CMOS 


TS 


20 


5 


iDT6168L45 t IDT 


(3804) 














IDT6168L45 


IDT 


(3804) 














IDT6168S45 f IDT 


(3804) 














IDT6168S45 


IDT 


(3804) 










24 


5 


IDT71681L45tlDT 


(3805) 
















(Continued) 





Static 



(D 

-o 

CD 

c 
o 

o 
a; 

o 
CO 

k_ 

Q) 

CO 
CO 



22 5 



300 nsF CMOS TS 18 5 



9140DC 
91L40DC 



AMD 
AMD 



HM6504-2 t Harris 

(669.1333.3762) 
HM6504-9 Harris 

(669.1333.3762) 
HM6504C-9 Harris 

(669.1333.3762) 
HM6505-2 t Harris 

(Continued) 



20 



40 



50 



4096x4 



t Military Temperature Range ( - 55° to 125°C) 

3482 



* Typical Value 

Bold face indlcales additional data is provided on the page noted. 
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MASTER SELECTION GUIDE 



MEMORY-RAMs (Cont'd) 



Access 

Organi- Time No. Supply 

zation (Max) Type Output Pins Voltage, Device 



Access 

Organi- Time . No. Supply 

zation (Max) Type Output Pins Voltage, Device 



Static 



4096x4 45nsF CMOS TS 24 



NMOS TS 20 



55nsF CMOS TS 20 



24 



70nsF CMOS TS 20 



24 



NMOS TS 20 



24 



85nsF CMOS TS 20 



100 nsF CMOS TS 20 



4096x8 200 nsF NMOS - 28 



8192x8 100 nsF CMOS TS 28 



120 nsF CMOS TS 28 



150 nsF CMOS TS 28 



NMOS 



TS 28 



200 nsF NMOS TS 28 



250 nsF NMOS TS 28 



260 nsF* 



CMOS TS 40 



300 nsF NMOS TS 28 



350 nsF CMOS TS 40 



450 nsF CMOS TS 40 



(Cont'd) 



IDT71681L45 IDT 
IDT71681S45tlDT 
IDT71681S45 IDT 



IMS1420 



Inmos 



IDT6168L55 flDT 

IDT6168L55 IDT 

IDT6168S55 flDT 

I0T6168S55 IDT 



IDT71681L55tlDT 
IDT71681L55 IDT 
IDT71681S55tlDT 
IDT71681S55 IDT 



IDT6168L70 flOT 

IDT6168L70 IDT 

IDT8168S70 \m 

IDT6168S70 IDT 



IDT7168U70 IDT 
IDT7168U70 IDT 
IDT71681S70tlDT 
IDT7168IS70 IDT 



M88168-70 

IMS1420L 

SY2169 



Fujitsu 
Inmos 
SynertBk 



SY2168 

SYM2168 

SYM2169 



Synsrtsk 
tSynsrtsk 
t Synertsk 



IDT6168L85 
IDT6168L85 
IDT6168S85 
IDT6168S85 



tIDT 
IDT 

tIDT 
IDT 



IDT71681L85tlDT 
IDT71681L85 IDT 
IDT71681S85tlDT 
IDT71681S85 IDT 



IDT6168L100tlDT 
IDT6168L100 IDT 
IDT6168S100 IDT 



IDT71681L10DtlDT 
IDT71681L100 IDT 
IDT71681S100tlDT 
IDT71681S100 IDT 



8148 



Intel 



HM6264-10 

TC5564 

TC5564L 

TC5565 

TC5565L 



Hitachi 
Toshiba 
Toshiba 
Toshiba 
Toshiba 



HM6264-12 Hitachi 



HM6264-15 
TC5564-1 
TC5564L-1 
TC5565-1 



Hitachi 
Toshiba 
Toshiba 
Toshiba 



NMC4864 



National 



2186/7 



Intel 



2186-25 



Intel 



HS6564RH f Harris 



2186-30 



Intel 



HM5-6564-5 Harris 



(Cont'd) 
(3805) 
(3805) 
(3805) 



(3790) 



(3804) 
(3804) 
(3804) 
(3804) 



(3805) 
(3805) 
(38D5) 
(3805) 



(3804) 
(3804) 
(3804) 
(3804) 



(3805) 
(3805) 
(3805) 
(3805) 



(3675) 
(3790) 
(3946) 



(3946) 
(429) 
(429) 



(3804) 
(3804) 
(3804) 
(3804) 



(3805) 
(3805) 
(3805) 
(3805) 



(3804) 
(3804) 
(3804) 



(3805) 
(3805) 
(3805) 
(3805) 



(3810) 



(3810) 



(3810) 



HM5-6564-2 f Harris (3779) 
HM5-6564-8 Harris (3779) 
HM5-6564-9 Harris (3779) 



(3779) 



40 



16384x1 25nsF ECL OE 20 -4.5 

-5.2 


MBM100480 Fujitsu (3680) 
MBM10480 Fuiltsu (3680) 


35nsF ECL OE 20 -4.5 
-5.2 


F1 00480 Falrctilld (3630) 

F 10480 Falrchlld 


40nsF NMOS TS 20 5 


IMS14D0 Inmos (3790) 


45 nsF CMOS TS 20 5 


IDT6167L45 IDT (3799) 
IDT6167S45 IDT (3799) 


NMOS TS 20 5 


MB8167A-45 Fujitsu (3675) 

ITT2 167-45 \TJ 


55nsF CMOS TS 20 5 
24 5 


IDT6167L55 IDT (3799) 
IDT6167S55 flDT (3799) 
IDT6167S55 IDT (3799) 


NMOS TS 20 5 


MB8167A-55 Fujitsu (3675) 

2167-55 Intel 
ITT2167-55 ITT 
MPD2167 NEC-Micro 


70nsF CMOS TS 20 5 


HM6167 Hitachi (3789) 
IDT6167L70 IDT (3799) 
IDT6167S70 IDT (3799) 


NMOS TS 20 5 


MB8167A-70 Fujitsu (3675) 
IMS1400L Inmos (3790) 

2167-70 Intel 
2167L-70 Intel 
ITT2167-70 iTT 
MKB4167- 

870 t Mostek 

Sy2167 Synsrtek (3945) 


24 5 


SYM2167 tSynertek (428) 


85nsF CMOS TS 20 5 


HM6167-6 Hitachi (3789) 
HM6167L-6 Hitachi (3789) 
IDT6167L85 t IDT (3799) 
IDT6167L85 IDT (3799) 
I0T6167S85 f IDT (3799) 
IDT6167S85 IDT (3799) 
MKB4167- 

885 t Mostek 


100 nsF CMOS TS 20 5 


HM6167-8 Hitachi (3789) 
HM6167L-8 Hitachi (3789) 
IDT6167S100 IDT (3799) 


24 5 


IDT6167L100tlDT (3799) 
IDT6167L100 IDT (3799) 


NMOS TS 20 5 


2167-10 Intel 
M2167-10 t Intel 
MKB4167-80 f Mostek 


16384x4 350 nsF CMOS TS 40 5 


HM5-6564-2 t Harris 
HM5-6564-8 Harris 
HM5-6564-9 Harris 


450 nsF CMOS TS 40 5 


HM5-6564-5 Harris 


65536x1 150 nsF NMOS TS 16 5 
200 nsF NMOS TS 16 5 


ITT4164-15 ITT 
iTT4 164-20 ITT 



70 



80 



90 



100 



ZJ 

CD 

c 
o 

•4—' 

o 

Q) 


CO 

V. 

Q) 
-t— ' 
CO 
03 



t Military Temperature Range (-55° to 125°C) 
OC— Open Collector 

<^ IC MASTER 1983 



ns*— Nanoseconds Typical 



TS- 



nsF— Nanoseconds over Full Temperature Range 
Three-State 



nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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IC MASTER 



memory-ROMs 





Access 








Supply 








Organi- 


Time 






No. 


Voltage, 








zation 


(Max) 


Type 


Output 


Pins 


V 


Device 


Source ■ 




Line 


Static 






32x8 


45 nsR 


HL 


OC 


16 


5 


SN7488A 


Tl 


(863) 




256x4 


1.8 msR 


CMOS 


— 


16 


3-15 


MCM145Z4A f Motorola 


(3840) 
















MCM14524C 


Motorola 


(3840) 






60nsF 


TIL 


OC 


16 


5 


SN74187 


XI 


(900) 




256x8 


70 nsF 


TTL 


OC 


20 


5 


CII7JIC971 


Tl 
1 1 


(919) 










TS 


20 


5 


oN/4oo/ 1 


Tl 


(937) 




512x4 


70nsF 


TTL 


OC 


16 


5 


SN74S270 


Tl 


(919) 










TS 


16 


5 


SN74S370 


Tl 


(936) 




512x8 


70 nsF 


NMOS 


TS 


24 


5 


82HM141C 


Intersil 








90 nsF 


NMOS 


TS 


24 


5 


82HM141M 


t Intersil 




in 
lU 




500 nsF 


CMOS 


TS 


24 


10 


HCMP1831 


Hughes 


















HCMP1832 


Hughes 


















HMMP1831 


t Hughes 


















HMMP1832 


t Hughes 


















CDP1831 


tRCA 


(3876) 
















COP 1832 


tRCA 










NMOS 


TS 


24 


5 


9214C 


AMD 


















9214M 


t AMD 








700 nsF 


PMOS 


TS 


24 


5 


3514 


AMD 
















-12,5 


3514 


Fairchild 




on 




1000 nsF 






















CMOS 


TS 


24 


5 


HCMP1831C 


Hughes 


















HCMP1832C 


Hughes 


















HMMP1831C t Hughes 


















HMMP1832C t Hughes 


















CDP1831C 


tRCA 


(3876) 
















CDP1832C 


tRCA 






512x10 


500 nsF 


NMOS 


TS 


24 


5 


R03-5120 


Gl 






1024x4 


60 nsF 


HMOS 


TS 


24 


5 


82HM137C 


Intersil 








80 nsF 


HMOS 


TS 


24 


5 


82HM137M 


t Intersil 






1024x8 


45 nsF 


TTL 


TS 


22 


5 


MB7130E 


Fujitsu 




30 














MB7130H 


Fujitsu 








55 nsF 


TTL 


OC 


24 


5 


6280-2 


MMI 












TS 


24 


5 


6281-2 


MMI 








70nsF 


HMOS 


TS 


24 


5 


82HM181C 


Intersil 










NMOS 


TS 


24 


5 


SY3308 


Synartak 


(3954) 






75 nsF 


TTL 


OC 


24 


5 


5280-2 


tMMI 












TS 


24 


5 


5281-2 


tMMI 








90 nsF 


HMOS 


TS 


24 


5 


82HM181M 


t Intersil 










TTL 


OC 


24 


5 


DM75S29 


t National 












TS 


24 


5 


DM75S28 


t National 




40 




100 nsF 


TTL 


OC 


24 


5 


6280-1 


MMI 


















6282-1 


MMI 












TS 


24 


5 


6281-1 


MMI 


















6283-1 


MMI 








175 nsF 


TTL 


OC 


24 


5 


AM27S80C 


AMD 


















AM29882C 


AMD 


















5280-1 


tMMI 


















5282-1 


tMMI 












TS 


24 


5 


AM27S81C 


AMD 


















AM27S83C 


AMD 




50 














AM29883C 


AMD 


















5281-1 


tMMI 


















5283-1 


tMMI 








250 nsF 


NMOS 


TS 


24 


5 


F68B308 


Fairchild 


















MCM68B308 


Motorola 


(3840) 
















MCM68B30A 


Motorola 
















5,12 


9208D 


AMD 








275 nsF 


HL 


OC 


24 


5 


AM27S80M 


t AMD 


















AM27S82M 


t AMD 


















AM29882M 


t AMD 




60 








TS 


24 


5 


AM27S81M 


t AMD 




















(Continued) 





Supply 



Organi- 


Time 






No. 


Voltage, 








zation 


(Max) 


Type 


Output 




V 


D6ViC6 


Source 




Line 


1024x8 


275 nsF 


TTL 


TS 


24 


5 






(Cont'd) 
















AM27S83M 


t AMD 




















J AMU 








300 nsF 


NMOS 


TS 


24 


5,12 


9208CC 


AMD 








350 ns * 


CMOS 


TS 


24 


10 


HCMP1833 


Hughes 


















HCMP1834 


Hughes 


















HMMP1833 


t Hughes 


















HMMP1834 


t Hughes 


















CDP1833 


tRCA 


(3876) 
















CDP1834 


tRCA 


(3877) 


70 




350 nsF 


NMOS 


TS 


24 


5 


MCM68A30A 


Motorola 


















,xPD8308A-5 


NEC-EA 
















±5,12 


MCM68A308 


Motorola 


(3840) 
















MCM68A308P7 Motorola 










NMOS 


TS 


24 


1 19 

0, ic 


9208BC 


AMD 


















9208BM 


t AMD 








450 nsF 


NMOS 


TS 


24 


5 


MPD8308A 


NEC-EA 
















±5,12 


8308 


AMD 


















^PD2308A 


NEC-EA 








500 nsF 


NMOS 


TS 


24 


5 


HN46830 


Hitachi 




80 




550 nsF 


NMOS 


TS 


24 


5 


nPD8308AL 


NEC-EA 








850 ns * 


NMOS 


TS 


24 


5 


HCMP1833C 


Hughes 


















HCMP1834C 


Hughes 


















HMMP1833C t Hughes 


















HMMP1834C t Hughes 


















CDP1833C 


tRCA 


(3876) 
















CDP1834C 


tRCA 


(3877) 




1024x9 


100 nsF 


TTL 


OC 


24 


5 


6260-1 


MMI 












TS 


24 


5 


6261-1 


MMI 








150 nsF 


TTL 


OC 


24 


5 


5260-1 


tMMI 




90 








TS 


24 


5 


5261-1 


tMMI 






1024x10 


100 nsF 


TTL 


OC 


24 


5 


6255-1 


MMI 












TS 


24 


5 


6256-1 


MMI 








150 nsF 


TTL 


OC 


24 


5 


5255-1 


tMMI 












TS 


24 


5 


5256-1 


tMMI 






1024x12 


200 nsR 


CMOS 


TS 


18 


10 


IM6312AI 


Intersil 








220 nsR 


CMOS 


TS 


18 


5 


IM6312AM 


t Intersil 








350 nsF 


CMOS 


TS 


18 


5 


HM6322-9 


Harris 








400 nsF 


CMOS 


TS 


18 


5 


HM6322-2 


t Harris 








500 nsF 


CMOS 


TS 


18 


5 


HM6322C-9 


Harris 




100 




510 nsF 


CMOS 


TS 


18 


5 


IM6312-1I 


Intersil 








560 nsF 


CMOS 


TS 


18 


5 


IM6312-1M 


t Intersil 








640 nsF 


CMOS 


TS 


18 


5 


IM6312I 


Intersil 


















IM6312M 


t Intersil 






2048x4 


60 nsF 


NMOS 


TS 


24 


5 


72HM185C 


Intersil 


















82HM185M 


t Intersil 






2048x8 




NMOS 


— 


16 


5 


SPR-16 


Gl 








45 nsF 


TTL 


TS 


22 


5 


MB7136H 


Fujitsu 








55 nsF 


TTL 


TS 


22 


5 


MB7136E 


Fujitsu 














24 


5 


MB7138E-W 


Fuiilsu 




1 in 
llU 




80 nsF 


NMOS 


TS 


24 


5 


82HM191C 


Intersil 


















SY2316A 


Synartek 


(3949) 
















SY3316 


Synortak 


(3954) 






100 nsF 


NMOS 


TS 


24 


5 


82HM191M 


t Intersil 


















SYM3316 


t Synartak 


(432) 
















SYM3316A 


t Synartak 


(432) 






110 nsF 


TTL 


OC 


24 


5 


6275-1 


MMI 












TS 


24 


5 


6276-1 


MMI 








120 nsF 


TTL 


OC 


24 


5 


5275-1 


tMMI 












TS 


24 


5 


5276-1 


tMMI 




120 




150 ns * 


I'L 


OC/TTL 




















24 


5 


SBP9818C 


Tl 


















SBP9818M 


tTI 




















(Continued) 







■D 
ZJ 
O 

c 
o 

-I— • 

o 

(D 
CO 

(D 
-t— ' 

(n 

CO 



t Military Temperature Range (-55° to 125°C) 

3484 



* Typical Value 

Bald face indlcatas additional data Is provldad on the paga notad. 
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MASTER SELECTION GUIDE 



memory-ROMs (Cont'd) 



Access 
Organi- Time 
zation (Max) 



Type 



No. 

Output Pins 



Supply 
Voltage. 
V 



Supply 









No. 


Voltage, 








zation (Max) 


Type 


Output 


Pins 


V 


Device 


Source 




Line 


2048x8 














(Cont'd) 




850 nsF 


NMOS 


TS 


24 


5 


R03-9316A 


Gl 






1000 nsF 




















CMOS 


TS 


24 


5 


883/23C16 


tsss 
















883/23C17 


tsss 






2048x10 500 nsF 


NMOS 


TS 


40 


5 


R03-9502 


Gl 






4096x4 45 nsF 


TTL 


TS 


20 


5 


MB7134H 


Fujitsu 


(3679) 




55 nsF 


TTL 


TS 


20 


5 


MB7134E 


Fujitsu 


(3679) 




4096x8 - 


NMOS 


TS 


16 


5 


SPR-32 


Gl 






65nsF 


TTL 


TS 


24 


5 


MB7142E-W t Fujitsu 


(3679) 




200 nsF 


NMOS 


TS 


24 


5 


R03-9332D 


Gl 




70 












2064-20 


Signetlcs 
















2632A-20 


SIgnotlcs 


(3905) 














SYZ332-Z 


Synertek 


(3950) 














SY2333-2 


Synertek 


(3950) 






TTL 


TS 


24 


5 


2332-20 


Signetlcs 


(3897) 




250 nsF 


NMOS 


TS 


24 


5 


2632A-25 


SIgnotlcs 


(3905) 














UM2333-25 


Universal 








TTL 


TS 


24 


5 




SIgnotlcs 


(3897) 




300 nsF 


CMOS 


TS 


24 


5 


SCM23C32 


SSS 
















SCM23C33 


SSS 




80 




NMOS 


TS 


24 


5 


9232C 


AMD 
















9233C 


AMD 
















MP52332A 


CSG 
















F3532-30 


Falrchlld 
















F3533-30 


Falrchlld 
















IM7332 


Intersil 
















R2332-3 


Rockvi/ell 
















2632A-30 


Signetlcs 
















2632AE-30 


t Signetlcs 
















SY2332-3 


Synertek 




on 
yu 












SY2333-3 


Synertek 
















VT2332A 


VTI 
















VT2333A 


VTI 








TTL 


TS 


24 


5 


2332-30 


Signetlcs 


(3897) 




350 nsF 


NMOS 


TS 


24 


5 


S2333 


AIMI 


(360B) 














S68A332 


AMI 
















MPS2332A 


CSG 
















F3532-35 


Falrciilld 


(1282) 














F3533-35 


Falrcliild 


(12B2) 














F68A332 


Falrchlld 




100 












R03-9333C 


Gl 
















2332-3 


GTE Micro 
















MCM6BA332 


Motorola 


(3840) 














MCM68A332P2 Motorola 


(3840) 














MPD2332A-1 


NEC-EA 
















MPD2332B-1 


NEC-EA 
















MPD8332A-1 


NEC-EA 
















AtPD8332B-1 


NEC-EA 
















MPD2332-1 


NEC-Micro 
















2632A-35 


Signetlcs 




A in 
liu 












2632AM-35 


t Signetlcs 
















TMM2332 


Toshiba 






450 nsF 


CMOS 


TS 


24 


5 


TC5332 


Toshiba 
















TC5333 


Toshiba 
















TC5334 


Toshiba 
















TC5335 


Toshiba 








NMOS 


TS 


24 


5 


9232BC 


AMD 
















9232BM 


t AMD 
















9233BC 


AMD 
















9233BM 


t AMD 




120 












S6B332 


AMI 


(3612) 














MPS2332 


CSG 
















MPS2333 


CSG 
















F3532-45 


Falrciilld 


(1282) 














F3533-45 


Falrciilld 


(1282) 














R03-9332B 


Gl 
















R03-9333B 


Gl 


















(Continued) 





Static 



2048x8 



150 nsF 


CMOS 


TS 


24 


10 


C0P1835 


fRCA 


(3876) 


200 nsF 


NMOS 


TS 


24 


5 


SY2316B-2 


Synertek 


(3949) 


250 nsF 


NMOS 


TS 


24 


5 


2616A-25 


Signetlcs 




300 nsF 


CMOS 


TS 


24 


5 


G5316 
CDP1835C 


GTE Micro 
fRCA 


(3876) 




HMOS 


TS 


24 


5 


IM7332C 


Intersil 






NMOS 


TS 


24 


5 


2316-3 

2616-30 

SY2316B-3 


GTE Micro 

Signetlcs 

Synertek 


(3949) 


350 ns * 


CMOS 


TS 


24 


5 


IM6316I 
IM6316M 


Intersil 
t Intersil 





I'L 



OC/TTL 



350 nsF NMOS TS 24 



430 nsF CMOS 



450 nsF 


CMOS 


TS 


24 


5 


CM1600-1 


Supertex 






NMOS 


TS 


24 


5 


9217BC 


AMD 














9217BM 


t AMD 














9218BC 


AMD 














g218BM 


t AMD 














AM8316EB 


AMD 














S6831B 


AMI 














S68A316 


AMI 


(3611) 












S68B316 


AMI 














MPS2316 


CSG 














F3516-45 


Falrchlld 














R03-9316B 


Gl 














2316-4 


GTE Micro 














MK34000-84 


t Mostek 














MM52116 


National 














MPD2316E 


NEC-EA 














mPD8316E 


NEC-EA 














MSM2916 


OKI 


(3873) 












R2316B 


Rockwell 














R2316E 


Rockwell 














M2316 


SGS 














2616-45 


Signetlcs 














SY2316B 


Synertek 


(3949) 












TMM331A 


Toshiba 














TMM334 


Toshiba 














TSU2316E 


Toshiba 




550 nsF 


CMOS 




18 


5 


MCM65516- 
















55 


Motorola 


(3840) 






TS 


24 


5 


CM 1600 


Supertex 






NMOS 


TS 


24 


5 


9217AC 


AMD 














9217AM 


t AMD 




600 nsF 


CMOS 


TS 


24 


5 


SCM23C16 


SSS 














SCM23C17 


SSS 




800 nsF 


CMOS 


TS 


24 


5 


CM 1600-2 


Supertex 














MM1600 


t Supertex 





(Cont'd) 



(Cont'd) 



SBP8316C Tl 
SBP8316M tTI 



AMD 
AMD 



Falrchlld (1281) 

Gl 



Mostek 



9218C 
AM8316EC 

MPS23316A CSG 

F3516-35 Falrchlld 
F6B316 
R03-9316C 
MK34000-3 

MCM68A316A Motorola 

MCM68A316E Motorola 
MCM68A316EP91 

Motorola 

MPD2316E-5 NEC-EA 

MPD8316E-5 NEC-EA 

2616-35 Signetlcs 



(3840) 
(3840) 



MCM65516- 

43 Motorola (3840) 



(Continued) 



30 



40 



50 



(D 

;d 

o 

c 
o 

-1—' 

o 

Q) 
CD 
CO 

(D 
-♦— ' 

03 



t Military Temperature Range (-55° to 125°C) 
OC-Open Collector 

®IC MASTER 1983 



ns*— Nanoseconds Typical 



TS- 



nsF— Nanoseconds over Full Temperature Range 
Three-State 



nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 

3485 



IC MASTER 



memory-ROMs (Cont'd) 





Access 








Supply 








Organi- 


Time 






No. 


Voltage, 








zation 


(Max) 


Type 


Output 


Pins 


V 


Device 


Source 




Static 


(Cont'd) 


4096x8 


450 nsF 


NMOS 


TS 


24 


5 






(Cont'd) 














2332-4 


(jTE Micro 
















MM52132 


National 
















EA8332A 


NEC-EA 


















NEC-EA 
















MPD2332 


NEC-Micro 
















MN2332 


Panasonic 
















R2332 


Rockwell 
















Z632A-45 


SIgnatlcs 


(3905) 














2632AM-45 


tSlgnetlcs 


(3905) 
















SMC 
















SY2332 


SynsrtBk 


(3950) 
































SYM2332 


f Synortsk 


(430) 














SYM2333 


t Synertek 
















TMS4732 


Tl 
















TMM333 


Toshiba 
















TSU333-2 


Toshiba 
















VT2332 


VTI 
















VT2333 


VTI 








HL 


TS 


24 


5 


2332-45 


Signalics 


(3897) 




500 nsF 


NMOS 


TS 


24 


5 


F68332 


Filrchlld 


(12821 




800 nsF 


CMOS 


TS 


24 


5 


CM3200-2 


Supertax 
















MM3200 


t Supertex 






850 nsF 


NMOS 


TS 


24 


5 


R03-9332A 


Gl 






1200 nsF 




















CMOS 


TS 


24 


5 


888/23C32 


tsss 
















888/23C34 


tsss 






1500 nsF 




















CMOS 


TS 


24 


5 


CM3200-3 


Supertex 




4096x10 


300 nsF 


NMOS 


TS 


24 


5 


R03-9505 


Gl 




8192x8 


200 nsF 




TS 


28 


5 


SY23128 


Synarttk 


(3952) 






NMOS 


TS 


24 


5 


MCM68364 


Motorola 


(3840) 














MPD2364-20 


NEC-EA 
















MPD8364-20 


NEC-EA 
















R2364A2 


Rockwell 
















2664A-20 


SIgnatlcs 


(3907) 














SY2364-2 


Synertek 
















SY2364A-2 


Synertek 
















SY2365-2 


Syntrtak 


(3951) 














SY2365A-2 


Synartak 


(3951) 










28 


5 




NEC-EA 
















^1 UOODHC 


NEC-EA 


















Rockwell 
















WTOQerp 


WTI 
V 1 1 
















IITOOecD 


VTI 








TfL 


TS 


28 


5 


2364-20 


Signalics 


(3899) 




250 nsF 


NMOS 


TS 


24 


5 


AM9264D 


AMD 
















S2364 


AMI 


(3609) 














S68B364 


AMI 
















F3564-25 


Falrchlld 


(1282) 














MK36000-4 


Mostek 
















MKB36000- 


















83 


t Mostek 
















MKB37000- 


















84 


t Mostek 
















MCM68364- 


















25 


Motorola 


(3840) 














MCM68365- 


















25 


Motorola 


(3840) 














MCM68366- 


















25 


Motorola 


(3840) 














MCM68B364 


Motorola 
















R2364A25 


Rockwell 
















M36000 


SGS 
















2664-25 


SIgnatlcs 


(3907) 














2664A-25 


SIgnatlcs 


(3907) 
















(Continued) 



Access 
Organi- Time 
zatlon (Max) 



Type 



Supply 
No. Voltage, 
Output Pins V Device 



0) 

■jo 

"z: 

O 

c 
o 

o 


CD 
CO 

i_ 

<D 
■4— > 

w 

CO 



8192x8 250 nsF NMOS TS 24 5 



26 5 



28 5 



300 ns* NMOS TS 24 



28 5 



300 nsF CMOS TS 24 5 



28 5 



NMOS TS 24 5 



20 



30 



28 5 



350 nsF NMOS TS 24 5 



40 



28 5 



450 nsF CMOS TS 



24 5 
28 5 



NMOS TS 24 5 



28 5 



(Cont'd) 



ROM36000 
SY2364A 



SMC 
Synertek 



MK37000-4 
MK37000-5 



Mostek 
Mostek 



AM9265D 
F3565-25 
R2364B25 
2364-25 



AMD 

Falrchlld (1282) 

Rockwell 

SIgnatlcs (3899) 



R03-9365C 
TMM2364 



Gl 

Toshiba 



2364-30 



SIgnatlcs (3899) 



SCM23C64 
SCM23C65 



SSS 
SSS 



G5364-3 
G5365-3 



GTE Micro 
GTE Micro 



AM9264C 

S4264 

MPS2364B 

R03-9364C 

2364-3 

MK36000-5 

MKB36000- 

84 

MKB37000- 
85 

MCM68364- 
30 

R2364A3 

2664A-30 

2664AE-30 

SY2364-3 

SY2364A-3 

SY2365-3 

SY2365A-3 



AMD 
AMI 
CSG 
Gl 

GTE Micro 
Mostek 

t Mostek 

t Mostek 

Motorola (3840) 

Rockwell 

SIgnatlcs (3907) 
t SIgnatlcs (3907) 

Synertek 
Synertek 

Synartak (3951) 
Synartak (3951) 



AM9265C 
R2364B3 
VT2365A 
VT2366A 



AMD 
Rockwell 
VTI 
VTI 



S68A364 

MPS2364A 

F3564-35 

F3565-35 

2364-4 

IM7364C 

MCM68365- 

35 

MCM68366- 
35 

MCM68A364 
MCM68A364P3 
MPD8364-35 



AMI (3613) 

CSG 

Falrchlld (1282) 
Falrchlld (1282) 

GTE Micro 
Intersil 

Motorola (3840) 

Motorola (3840) 

Motorola 
Motorola 
NEC-EA 



MPD2364-35 

2364-35 

2664AM-35 



NEC-EA 
Signetics 
t SIgnatlcs (3907) 



MP2364C 
G5364-4 
G5365-4 



Micro Pwr 
GTE Micro 
GTE Micro 



AM9264B AMD " 

MPS2364 CSG 

MM52164 National 

2664A-45 SIgnatlcs (3907) 

2664AM-45 f SIgnatlcs (3907) 

SY2364 Synertek 

SYM2364 t Synartak (431) 

SYM2364A t Synartak (431) 

TMS4764 Tl 



AM9265B 



AMD 



(Continued) 



t Military Temperature Range (-55° to 125°C) 

3486 



* Typical Value 

Bold face Indicates additional data Is provided on the page noted. 



® IC MASTER 1983 



MASTER SELECTION GUIDE 



memory-ROMs (Cont'd) 



Access 








Supply 








Organi- Time 






No. 


Voltage, 








zation (Max) 


Type 


Output 


Pins 


V 


Device 


Source 




Line 


Static 


(Cont'd) 




8192x8 450 nsF 


NMOS 


TS 


28 


5 






(Cont'd) 














R03-9364B 


Gl 
















R03-9365B 


Gl 
















mPD2364-45 


NEC-EA 
















MPD8364-45 


NEC-EA 
















2364-45 


Signstics 


(3899) 














SYZ303 


Synertek 


(3951) 














Sy2365A 


Synertek 


(3951) 














SYM2365 


f Synertek 


(431) 














SYM2365A 


t Synertek 


(431) 














VT2365 


VTI 




10 












VT2366 


VTI 






1500 nsF 




















CMOS 


TS 


28 


5 


CM6400-2 


Supertex 
















MM6400 


t Supertex 






^uuu nsr 




















CMOS 


TS 


28 


5 


CM6400-3 


Supertex 






IDoOnXO — 


NMOS 


TS 


28 


5 


SPR-128 


Gl 









NMOS 


TS 


24 


5 


S3630B 


AMI 


(3150) 




10 MS 


NMOS 


TS 


24 


5 


S3630B-1 


AMI 


(3150) 




200 nsF 


NMOS 


TS 


5 




VT23128A 


VTI 
















VT23129A 


VTI 






250 nsF 


CMOS 


TS 


28 


5 


SCM23C128 


SSS 




20 




NMOS 


TS 


5 




VT23129 


VTI 












28 


5 


AM92128D 


AMD 
















S23128 


AMI 


(Ou lU; 














MPD23128 


NEC-EA 
















23128-25 


SIgnetiGS 


(dSU 1 ) 














VT23128 


VTI 






300 nsF 


NMOS 


TS 


28 


5 


AM92128C 


AMD 
















23128-30 


SIgnetlcs 


(3901) 














SYM23128-3 f Synertek 
















SYM23128A- 


















3 


t Synertek 






350 nsF 


NMOS 


TS 


28 


5 


S3630A 


AMI 


(3150) 














S3630A-1 


AMI 


(3150) 




450 nsF 


NMOS 


TS 


5 




VT23128B 


VTI 
















VT23129B 


VTI 












28 


5 


AM92128B 


AMD 
















32128-45 


Signetics 
















SYM23128 


t Synertek 
















SYM23128A f Synertek 






1500 nsF 




















CMOS 


TS 


28 


5 


CM1310 


Supertex 






5000 nsF 




















CMOS 


TS 


28 


5 


MPD23C128 


NEC-EA 




40 








52 


5 


MPD73128 


NEC-EA 






32768x8 150 nsF 


CMOS 


TS 


28 


5 


TMM23256 


Toshiba 






200 nsF 


NMOS 


TS 


28 


5 


23256A 


Signetics 


(3903) 














SY23256 


Synertek 


(3953) 




Ctjv llor 


CMOS 


TS 


28 


5 


SCM23C256 


SSS 








NMOS 


TS 


5 




VT23256 


VTI 
















VT23257 


VTI 












28 


5 


MK38000-25 


Mostek 
















MKB38000- 


















84 


t Mostek 
















MCM652S6 


Motorola 


(3840) 


50 












MPD23256 


NEC-EA 
















MPD83256 


NEC-EA 






300 nsF 


NMOS 


TS 


28 


5 


MKB38000- 


















85 


t Mostek 






450 nsF 


CMOS 


TS 


28 


5 


MP2325-45 


Micro Pwr 






850 nsF 


CMOS 


TS 


28 


5 


MP2325-85 


Micro Pwr 






1500 nsF 




















CMOS 


TS 


28 


5 


CM2560 


Supertex 







CD 

■g 
'n 

CD 

c 
o 

•4— > 

o 

Q) 

(D 
(/) 

Q) 

W 
03 



t Military Temperature Range (-55° to 125°C) 
OC— Open Collector 

®IC MASTER 1983 



ns*— Nanoseconds Typical 



nsF— Nanoseconds over Full Temperature Range 
TS-Ttiree-State 



nsR— Nanoseconds at Room Temperature 
OE— Open Emitter 
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IC MASTER 



MEMORY-Shift Registers 



Bits No. 






Frequency 


Supply 






Per of 


Oper- 




(Hz- 


Voltage, 






Register Reg. 


ation 


Process 


Spec) 


V 


Device 


Source 




Dynamic 






100 2 


SS 


PMOS 


2.0 M 


±5 


1406 


t AMD 














1407 


t AMD 














1506 


AMD 














1507 


AMD 




256 4 


ss 


PMOS 


5.0 M 


±5 


1402AC 


AMD 














14U^AM 


t AMD 










10.0 M 


±5 


AM2802C 


AMD 
















J AMU 




455 2 


SS 


CCD 


20.0 M 


17 


CCD321 


Falrchild 




512 1 


ss 


PMOS 


2.0 M 


±5 


1405A 


AMD 


10 








3.0 M 


±5 


AM2805M 


t AMD 














AM2807M 


t AMD 










4.0 M 


±5 


AM2805C 


AMD 














AM2807C 


AMD 




2 


ss 


PMOS 


5.0 M 


±5 


1403AC 


AMD 














1403AM 


t AMD 










10.0 M 


±5 


AM2803C 


AMD 














AM2803M 


t AMD 




1024 1 


ss 


PMOS 


3.0 M 


±5 


AM2806M 


t AMD 














AM2808M 


t AMD 


20 








4.0 M 


±5 


AM2806C 


AMD 














AM2808C 


AMD 










5.0 M 


±5 


1404AC 


AMD 














1404AM 


t AMD 










10.0 M 


±5 


AM2804C 


AMD 














AM2804M 


t AMD 




2 


ss 


NMOS 


1.0 M 


5 


AM2401 


AMD 










2.0 M 


5 


9401C 


AMD 














9401M 


t AMD 








PMOS 


2.0 M 


-12,5 


MM4025 


t AMD 


30 












MM4026 


t AMD 










5.0 M 


- 10.5,5 


AM2825M 


t AMD 














AM2826M 


t AMD 










6.0 M 


- 10.5,5 


AM2825C 


AMD 














AM2826C 


AMD 




2048 1 


ss 


PMOS 


2.0 M 


- 12,5 


MM4027 


t AMD 










4.0 M 


- 10.5,5 


AM2827M 


t AMD 










6.0 M 


- 10.5,5 


AM2827C 


AMD 




4096 4 


pp 


CCD 


5.0 M 


±5,12 


CCD460 


Fairchild 




65536 1 


ss 


CCD 


25 M 


±5,12 


F464 


Fairchild 


40 


Static 






1-134 4 


ss 


NMOS 


1M 


5 


SR5015 


SMC 




4 1 


pp 


Bipolar 


3M 


5 


SN74L95 


Tl 














SN74L99 


Tl 












12 


375A/C 


Teledyne S 












15 


375B/M 


Teledyne S 










6M 


5 


DM54L95 


t National 














DM74L95 


National 










15 M 


5 


93L00C 


Fairchild 














93L00M 


t Fairchild 














MC8300 


Motorola 


50 












MC9300 


t Motorola 














N8271 


Signetics 














S8270 


t Signetics 














S8271 


t Signetics 










20 M 


5 


MC7270 


Motorola 














MC7271 


Motorola 














MC8270 


Motorola 














MC8271 


Motorola 














RC8270 


Raytheon 














RC8271 


Raytheon 


60 














(Continued) 





Bits No. Frequency Supply 

Per of Oper- (Hz- Voltage, 

Register Reg. ation Process Spec) V 



•g 
'd 

O 

c 
o 

■4—' 

o 

Q) 
CD 
CO 

v_ 



•+-> 

(f) 

03 



1 PP Bipolar 20 M 



25 M 



30 M 



(Cont'd) 



RM8270 


t Raytheon 




RM8271 


t Raytheon 




SN74LS194A 


AMD 




54178 


t Fairchild 




54179 


t Fairchild 




54194 


t Fairchild 




5495 


t Fairchild 




74178 


Fairchild 




74179 


Fairchild 




74194 


Fairchild 




7495 


Fairchild 




ZN5495A 


t FerrantI 




ZN7495A 


Ferranti 




HD74194 


Hitachi 




HD74LS194A 


Hitachi 




MC54194 


t Motorola 




MC74194 


Motorola 




DM54194 


t National 




DM5495 


t National 




DM74194 


National 




DM7495 


National 




54194 


t Signetics 




5495A 


t Signetics 




74194 


Signetics 




7495A 


Signetics 




74LS95B 


Signetics 




SN54178 


tTI 


(896) 


SN54179 


tTI 


(897) 


SN54ig4 


Tl 


(902) 


SN5495A 


tTI 


(866) 


SN54L95 


Tl 


(866) 


SN54L99 


tTI 


(867) 


SN54LSig4AtTI 


(902) 


SN54LS95B 


tTI 


(866) 


SN74178 


Tl 


(896) 


SN74179 


Tl 


(897) 


SN74194 


Tl 


(902) 


SN749SA 


Tl 


(866) 


SN74LS194A 


Tl 


(90Z) 


SN74LS95B 


Tl 


(866) 


SN54LS195A 


tAMD 




54195 


t Fairchild 




54LS194A 


Fairchild 




54LS195A 


t Fairchild 




54LS295A 


t Fairchild 




54LS395 


t Fairchild 




54LS95B 


t Fairchild 




74195 


Fairchild 




74LS194A 


Fairchild 




74LS195A 


Fairchild 




74LS295A 


Fairchild 




74LS395 


Fairchild 




74LS95B 


Fairchild 




9300C 


Fairchild 




9300M 


t Fairchild 




9LS194C 


Fairchild 




9LS194M 


t Fairchild 




9LS195C 


Fairchild 




9LS195M 


t Fairchild 




9LS295C 


Fairchild 




9LS295M 


t Fairchild 




9LS395C 


Fairchild 




9LS395M 


t Fairchild 




9LS95C 


Fairchild 




9LS95M 


t Fairchild 




HD74195 


Hitachi 




HD74LS195A 


Hitachi 




MC54195 


t Motorola 




MC74195 


Motorola 




SN54LS194A t Motorola 





(Continued) 



t Military Temperature Range ( - 55° to 125°C) 

3488 



* Typical Value 

Bold fice Indicates iddltlonil diU Is provided on the page noted. 
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MASTER SELECTION GUIDE 



MEMORY-Shift Registers (Cont'd) 



Bits 
Per 

Register 



Oper- 
ation 



Frequency Supply 
(Hz - Voltage, 
Spec) V 



Bits No. Frequency Supply 

Per of Pper- (Hz- Voltage, 

Register Reg. ation Process Spec) V 



Static 



1 PP Bipolar 30 M 



31 M 



35 M 



70 M 



MOM 



-5.2 



150 M 



-5.2 



250 M 



-5.2 



CMOS 2 M 



3-15 



3M 



3-15 



(Cont'd) 



(Cont'd) 



SN54LS195A 

SN54LS295A 

SN54LS395 

SN54LS95B 

SN74LS194A 

SN74LS195A 

SN74LS295A 

SN74LS395 

SN74LS95B 

DM54195 

DM74195 

DM8300 

DM9300 

T54LS395 

T74LS395 

54LS195A 

74195 

74LS195A 

SN54ig5 

SN54LS195A 

SN54LS295B 

SN54LS3g5A 

SN74ig5 

SN74LS195A 

SN74LS295B 

SN74LS395A 



t Motorola 

t Motorola 

t Motorola 

t Motorola 
Motorola 
Motorola 
Motorola 
Motorola 
Motorola 

t National 
National 
National 

t National 

tSGS 
SGS 

t SIgnetics 
Signetics 
SIgnetics 

tTI 

tTI 

tTI 

tTI 
Tl 
Tl 
Tl 
Tl 



MC5495A 
MC7495A 



t Motorola 
Motorola 



AM25LS194AC 
AM25LS 194AM t 
MC4012 
MC4312 t 



AMD 
AMD 
Motorola 
Motorola 



SN54S194 t 

SN54S195 t 

SN74S194 

SN74S195 

54S194 t 

74S194 

93S00C 

93S00M t 

74S194 

74S195 

SN54S194 t 
SN54S195 t 
SN74S194 
SN74S195 



AMD 

AMD 

AMD 

AMD 

Fairchild 

Fairchlid 

Fairchild 

Fairchild 

Signetics 

SIgnetics 

Tl 

Tl 

Tl 

Tl 



95H00C 



Fairchild 



F10000C 
F95000 
MC10141 
MC 10541 
10141 



Fairchild 
Fairchild 
Motorola 
Motorola 
Signetics 



F10141 



Fairchild 



F40194BM- t 
F40195BM t 
F4035BM t 
HD14035B 
MC14035BC 
CD4035BC 
MM54C195 t 
CD4035BE 
883/4035B f 
884/4035B f 
SCL4035B 
CM4035AE 



Fairchlid 

Fairchild 

Fairchild 

Hitachi 

Motorola 

National 

National 

RCA 

SSS 

SSS 

SSS 

Solltron 



F40194BC 



(903) 
(903) 
(925) 
(943) 
(903) 
(903) 
(925) 
(943) 



(902) 
(903) 
(902) 
(903) 



(748) 



Fairchild 

(Continued) 



PP 



CMOS 3 M 



3-15 



4.5 M 



3-15 



6.5 M 



3-15 



PS Bipolar 10 M 



SP 



325 M 



-5.2 



SS 



0.5 M 



SP CMOS 



1M 

1.5 M 



2.5 M 



3-15 



30 



3M 



3-15 



3-18 



1 PP Bipolar 10 M 



40 



50 



25 



SS CMOS 1.5 M 5 

■ 2 M 3-15 



2.5 M 3-15 



3M 



3-15 



60 



4M 



5-15 



7M 



5-15 



1 PP Bipolar 15 M 



25 M 



F40195BC Fairchild 

F4035BC Fairchild 

MC14035BA t Motorola 

CD4035BM f National 

MM74C195 National 

CD4035B tRCA 

CM4035A t Solltron 



(Cont'd) 



(748) 



MC14194BA t Motorola 



MM54C95 
MM74C95 



t National 
National 



5494 

7494 

ZN5494 

ZN7494 

MC5494 

MC7494 

5494 

7494 

SN54g4 

SN7494 



t Fairchild 
Fairchild 

t Ferranti 
Ferranti 

t Motorola 
Motorola 
SIgnetics 
SIgnetics 

tTI 
Tl 



MC1694 t Motorola 



MC686 



Motorola 



CM4015AE 
CM4015A 



Solltron 
t Solitron 



F4015BC 

HD14015B 

MC14015BC 

CD4015A 

CD4015BE 



F4015BM 
CD4015B 

883/4015B 
SCL4015B 



t Fairchild 
tRCA 

tsss 

SSS 



MC14015BA tlWotorola 



5496 

7496 

ZN5496 

ZN7496 

HD7496 

MC5496 

MC7496 

DM5496 

DM7496 

5496 

54LS96 

7496 

74LS96 

SN5496 

SN7498 



t Fairchild 
Fairchild 

t Ferranti 
Ferranti 
Hitachi 

t Motorola 
Motorola 

t National 
National 

t Signetics 
SIgnetics 
Signetics 
SIgnetics 

tTI 
Tl 



SN54LS96 
SN74LS96 



tTI 
Tl 



CM4006AD 

F4006BC 

CD4006BE 

CM4006A 

CM4006AE 



t Solltron 
Fairchild 
RCA 

t Solitron 
Solitron 



F4006M 
CD4006A 



t Fairchild 
National 



883/4006B 
SCL4006B 



fSSS 
SSS 



MC14006BC Motorola 



MC14006BA tlVlotorola 



DM7546 
DM6546 



t National 
National 



SN54LS299 



(865) 
(865) 



Fairchild 
Hitachi 
Motorola 
National 

RCA (748) 



(748) 



(866) 
(866) 



(866) 
(866) 



(748) 



tAMD (1227) 

(Continued) 



70 



100 



110 



(U 

;d 

H 
(D 

c 
o 

-t— ' 

o 

_Q) 
Q) 

CO 

1— 

CD 

CO 

ca 



120 



130 



t Military Temperature Range (-55° to 125°C) 
* Typical Values 
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SS = Serial In, Serial Out 



PP = Parallel In, Parallel Out 
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IC MASTER 



MEMORY-Shift Registers (Cont'd) 



Bits No. Frequency Supply 

Per of Oper- (Hz- Voltage, 

Register Reg. atlon Process Spec) V Device 



Bits No. Frequency Supply 

Per of Oper- (Hz- Voltage, 

Register Reg. atlon Process Spec) V 



Static 



1 PP Bipolar 25 M 



30 M 



35 M 



50 M 



CMOS 2.5 M 



3-15 
3-18 



3M 



3-15 



CD 

;a 
'd 
O 

c 
o 

•4— • 

o 

Q) 

CO 

00 
CO 



3-18 



PS Bipolar 14 M 



20 M 



25 M 



(Cont'd) 



SN74LSZg9 

54198 

54199 

74198 

74199 

HD74198 

HD74199 

DM54198 

DM54199 

DM74198 

DM74199 

74199 

SNS4ig8 

sN54igg 

SN74ig8 
SN7419g 



AMD 

t Fairchild 

t Fairchild 
Fairchild 
Fairchild 
Hitachi 
Hitachi 

t National 

t National 
National 
National 
Signetics 

tTI 

tTI 
Tl 

tTI 



(Cont'd) 
(1227) 



AM24LS299C 
AM25LS29gM 



AMD 
tAHD 



AM24LS23M 

AM2SLS23C 

SN54LS323 

SN74LS323 

54LS299 

54LS323 

74LS299 

74LS323 

SN54LS2gg 

SNS4LS323 

SN64LS299 

SN74LS323 



tAMD 
AMD 

tAMD 

AMD 
t Fairchild 
t Fairchild 

Fairchild 

Fairchild 
tTI 
tTI 

Tl 

Tl 



SN54S2gg tTI 
SN74S2g9 Tl 



SCL4034B SSS 
MC14034BC Motorola 



CM4034AE Solitron 



HD14034B Hitachi 
MC14034BA Motorola 



CM4034A t Solitron 



DM7590 
DM8590 



t National 
National 



54165 

74165 

MC54165 

MC74165 

DM54165 

DM74165 

54165 

74165 

SN54165 

SN74165 



t Fairchild 

Fairchild 
t Motorola 

Motorola 
t National 

National 
t Signetics 

Signetics 
tTI 

Tl 



54166 

54LS165 

74166 

74LS165 

HD74166 

SN54LS165 

SN74LS165 

DM54166 

DM74166 

54166 

74166 



(g04) 

(go5) 

(g04) 

(go5) 



(1227) 



(1227) 



(927) 

(gso) 
(g30) 



(g27) 

(927) 



CD4034BC National 
CD4034BM National 

CD4034B tnCA (748) 

883/4034B f SSS 
TC4034 Toshiba 



(8gi) 
(8gi) 



t Fairchild 
t Fairchild 

Fairchild 

Fairchild 

Hitachi 
t Motorola 

Motorola 
t National 

National 
t Signetics 

Signetics 

(Continued) 



1 PS Bipolar 25 M 



CMOS 1 M 3-15 



2.5 M 3-15 



3M 



3-15 



20 



5 M 3-15 



30 



SP Bipolar 6M 



12 M 



25 M 



40 



50 



35 M 



60 



350 M 



-5.2 



CMOS 5.5 M 3-15 



SS Bipolar 3 M 



SN54166 tTI 

SH54LS165 tTI 

SN54LS166 tTI 

SH74166 Tl 

SN74LS165 Tl 

SN74LS166 Tl 



F4014BC 
F4021BC 



Fairchild 
Fairchild 



HD14021B 

MC14021BC 

CD4014A 

CD4021A 

CD4014BE 

CD4021BE 

SCL4014B 

SCL4021B 

CM4018AE 

CM4021AE 



Hitachi 

Motorola 

National 

National 

RCA 

RCA 

SSS 

SSS 

Solitron 

Solitron 



F4014BM 

F4021BM 

MC14014BA 

MC14021BA 

CD4014B 

CD4021B 

883/4014B 

883/4021B 

CM4014A 

CM4021A 



t Fairchild 
t Fairchild 
t Motorola 
t Motorola 
tBCA 
tRCA 
fSSS 

tsss 

t Solitron 
t Solitron 



MM54C165 
MM74C165 



t National 
National 



DM54L164A t National 
DM74L164A National 



SN54L164 tTI 

SN74L164 Tl 



SN54LS164 

54164 

54LS164 

74164 

74LS164 

ZN54164 

ZN74164 

HD74164 

HD74LS164 

SN54LS164 

SN74LS164 

DM54164 

DM54LS164 

DM74164 

DM74LS164 

DM7570 

DM8570 

54164 

54LS164 

74164 

74LS164 

SN54164 

SN54LS164 

SN74164 

SN74LS164 

TD3503 



(Cont'd) 

(8gi) 
(sgi) 
(8gi) 
(8gi) 
(sgi) 
(8gi) 



tAMD 

t Fairchild 

t Fairchild 
Fairchild 
Fairchild 

t Ferranti 
Ferranti 
Hitachi 
Hitachi 

t Motorola 
Motorola 

t National 

t National 
National 
National 

t National 
National 

t Signetics 

t Signetics 
Signetics 
Signetics 

tTI 

tTI 
Tl 
Tl 

Toshiba 



AM25LS164C AMD 
AM25LS164Mt AMD 



F 10041 



Fairchild 



MM54C164 t National 
MM74C164 National 



SN54Lgi 

SN74L91 



tTI 

Tl 



(748) 
(748) 



(748) 
(748) 



(8gi) 



(8gi) 

(sgi) 
(8gi) 
(8gi) 



(864) 

(Continued) 



t Military Temperature Range (-55° to 125"'C) 
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* Typical Value 

Bold fici Indleitss iddltlonal dili Is provided on lbs pigs noted. 
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MEMORY-Shift Registers (Cont'd) 



Bits No. Frequehcy Supply 

Per of Oper- (Hz- Voltage, 

Register Reg. atlon Process Spec) V 



Bits No. Frequency Supply 

Per of Oper- (Hz- Voltage, 

Register Reg. atlon Process Spec) V 



Static 



1 SS Bipolar 



32 



64 



4M 



10 M 



5491 


t Fairchlld 




7491 


Falrchlld 




ZN5491A 


t FerrantI 




ZN7491 


Ferranti 




MC5491A 


t Motorola 




MC7491A 


Motorola 




SN5491A 


t National 




SN7491A 


National 




5491 


t Signetics 




7491 


Signetics 




SN54giA 


tTI 


(864) 


SN54LS91 


tTI 


(864) 


SN74giA 


Tl 


(864) 


SN74LS91 


Tl 


(864) 



CMOS 2.5 M 3-15 



2 SS Bipolar 10 M 5 



15 M 



20 M 



1 PP Bipolar 25 M 5 



SP Bipolar 25 M 



1 SP NMOS 3.0M 



16-128 1 SS CMOS 1.5 M 3-15 
3 M 3-15 



1 SS CMOS 1M 



3-15 



SS PMOS 1 M 



-12,5 



1 SS CMOS 1M 3-15 


F4031BC Fairchlld 
C04031BE RCA (748) 


2M 3-15 


F4031BM t Fairchlld 
CD4031B fRCA (748) 


2.7 M 3-15 
3-16 


F4557BM f Fairchlld 
MC1455BC Motorola 


4M 3-15 


CD4031BC National 
CD4031BM t National 


5M 3-15 
3-18 


F4557BC Fairchlld 
MC14557BA f Motorola 


10 M 3-16 


MS612 RTC 


2 SS CMOS 4M 3-15 


MC14517BC Motorola 
CD4517BE fRCA (749) 

SCL4517B SSS 


5 M 3-15 


MC14517BA t Motorola 
CD4517BE ' t RCA 
883/4517B t SSS 


m 30 M 5 


T0C1005 fTRW (813) 

TDC1005 TRW 



(Cont'd) 



(Cont'd) 



DM54L91 
DM74L91 



t National 
National 



MC14094BA 
MC14094BC 
CD40g4B 
CD4094BE 

883/4094B 
SCL4094B 
TC4094B 



t Motorola 
Motorola 

tRCA 
RCA 

tsss 

SSS 

Toshiba 



(748) 
(748) 



93L28C 
93L28M 
MC8328 
MC9328 



Fairchlld 
t Fairchlld 

Motorola 
t Motorola 



RC8277 
RM8277 
N8277 



Raytheon 
t Raytheon 
Signetics 



9328C 
9328M 



Fairchlld 
t Fairchlld 



RC8274 
RM8274 
S8274 



Raytheon 
t Raytheon 
t Signetics 



RC8273 
RM8273 
N8273 



Raytheon 
t Raytheon 
Signetics 



TSC9403 
7809404 



TslBdyniS (2854) 
TeledynsS (2854) 



MC14562BC 
MC14562BA 



Motorola 
t Motorola 



MD4330B 



Mitel 



3348 
3349 



Fairchlld 
Fairchlld 



(Continued) 



64 



40 



50 



4 SS CMOS 4M 4.5-12.5 


F4731BC Fairchlld 
F4731BM t Fairchlld 


PMOS 1.5 M -12,5 


3342 Fairchlld 


80 4 SS NMOS 1M 5 
3M 5 


SR50 15-80 SMC 
M142 SGS 
M142A SGS 


PMOS 1.5 M - 12,5 


3347 AMD 
3347 Fairchild 


2 M - 12,5 


3357-2 Fairchild 


2.5 M -12,5 


AM2847M t AMD 
F2847LM t Fairchild 
F2847M t Fairchild 


3 M - 12,5 


AM2847C AMD 
F2847 Fairchlld 

^OfiA7\ PairrhilH 

rcom L rdiruniiu 


4 M - 12,5 


3357-1 Fairchild 
F3357M t Fairchild 


81 4 SS NMOS 1M 5 


SR5015-81 SMC 
SR5018 SMC 


96 4 SS PMOS 2.5 M -12,5 
3M -12,5 


AM2896M t AMD 
AM2896C AMD 


128 1 SS CMOS 5M 12 

2 SS PMOS 1 M - 12,5 
2 M - 12,5 


MS625 RTC 
MK1002 AMD 
AM2809M t AMD 

nlVI^O tUO MIV1U 

AM2810M tAMD 
TMS3114 AMD 


IVl — 1^,3 


nNlco\J<l\j MIVIU 

AM2814C AMD 
AM2814M t AMD 


4 oo rmUo t.D M — 1^,0 


AM^oDO AMU 

AM4055 t AMD 
AM5055 AMD 


loo 'f oo IMIVIUO 1 m 

1 M 5 


onOU 10- 100 Olv|0 

SR5017 SMC 


256 1 SS TTL 30 M 5 


TDC10G6 fTRW (813) 

TDC1006 TRW 


2 SS PMOS 2.5 M -12,5 


AM2856 AMD 
AM4056 t AMD 
AM5056 AMD 


512 1 SS PMOS 2.5 M -12,5 


AM2857C AMD 
AM4057 t AMD 
AM5057 AMD 


1024 1 SS PMOS 1.5 M -12,5 
2 M - 12,5 


AM2533 AMD 
AM2833C AMD 
AM2833M t AMD 


92304 1 SS Bubble 0.1 M - 


TIB0203S Tl 


290560 1 SS Bubble - 


H4701B Hitachi 



(Cont'd) 



70 



90 



100 



110 



CD 

;d 

CD 

c 
o 

•+-« 

o 

Q) 
CD 
CO 

k- 

CD 
-»— < 
(/) 
CO 



t Military Temperature Range (-55° to i25°C) 
* Typical Values 
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SS = Serial In, Serial Out- 
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PP = Parallel In, Parallel Out 
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ABBREVIATIONS 

OF 

COMPANY 
NAMES 



Action Ins Action Instruments 

AD Analog Devices 

ADT Advanced Digital Technology 

Adapt Sci Adaptive Science Corp. 

Advent Advent Products, Inc. 

Alphatron Alphatron 

AMA American Automation 

AMD Advanced Micro Devices 

AMI American Microsystems, Inc. 

Amperex Amperex Electronic Corp. 

Analogic Analogic 

Analog Sys Analog Systems 

APC Applied Micro Circuits 

Apex Apex Microtechnology 

ARM Applied Microsystems Corp. 

AppI Sys Applied Systems Corp. 

APT Applied Microtechnology 

Aptek Aptek Microsystems 

Array Tech Array Technology 

AWI Analog West 



Bedford ' Bedford Computer Systems Inc. 

Burr-Brown Burr-Brown Research 



CAE Computer Aided Engineering 

Gal Devices California Devices 

Cent Data Central Data Corp. 

Cermetek Cermetek 

CGRS CGRS Microtech Inc. 

Cherry Cherry Semiconductor 

CIO Custom Integrated Circuits 

Citel Citel, Inc. 

Comlinear Comlinear Corporation 

DMA Custom MOS Arrays 

Comark Comark Corp. 

Comdial Comdial Semiconductor 

Comp Auto Computer Automation 

Compas Compas Microsystems 

Cont Logic Control Logic Inc. 

Control Sys Control Systems Microsystems Div. 

CreMicro Creative Micro Systems 

Cromemco Cromemco, Inc. 

CSG Commodore Semiconductor Group 

Cubit Cubit Inc. 

Curtis Curtis Electro Devices, Inc. 

Cybernetic Cybernetic Micro Systems 

Cybersys Cybersystems 

Cybertek Cybertek Inc. 

Data General Data General 

Data I/O Data I/O 

Data Trans Data Translation 

Datel Datel-lntersil 

Datricon Datricon Corporation 

DDC Data Devices Corporation 

DEC Digital Equipment Corporation 

Deico Deico Electronics 

DGM Digital Microsystems 

Digelec Digelec Corp. 

Digitek Digitek, Inc. 

Dionics Dionics Inc. 

Dist Comp Distributed Computer Systems 

Divers Tech Diversified Technology 

E-HI E-H International, Inc. 

Elind Elind Elettronica Industriale 

EL Instr E & L Instruments 

EMM EMM 

Emulogic Emulogic Inc. 

Epson Epson America, Inc. 

ETI Micro ETI Micro 

Exar Exar Integrated Systems 



Fairchild Fairchild 

Ferranti Ferranti Electric 

Fujitsu A Fujitsu America 

Fujitsu Fujitsu Microelectronics, Inc. 



Gl 


General Instrument 


GMS 


General Microsystems 


GTE Micro 


GTE Microcircuits 


Harris 


Harris Semiconductor 


Heurikon 


Heurikon Corp. 


Hilevel 


Hilevel Technology, Inc. 


niiacni 


Hitachi America, Ltd. 


Holt 


Holt inc. 


HP 


Hewlett-Packard 


Hughes 


Hughes Aircraft, Solid State 


Products 


Hybrid Sys 


Hybrid Systems 


Hycom 


Hycom Incorporated 


IDT 


Integrated Device Technology 


IMI 


International Microcircuits, Inc, 


IMP 


International 




Microelectronic Products 


IMS 


Industrial Micro-systems Inc. 


Inconix 


Inconix Corporation 


Ind Tech 


Inductive Technology 


Inmos 


Inmos 


IntCirEng 


Integrated Circuit Engineering 


IntCirSys 


Integrated Circuit Systems 


IntCompSys 


Integrated Computer Systems 


IntCyber 


International Cybernetics 


Int Micro 


International Microsystems 


IntTech 


Integrated Technology Corp. 


Intech/FMI 


Intech/Function Modules Inc. 


Intel 


Intel 


Interdesign 


Interdesign 


Intersil 


Intersil 


Intronics 


Intronics 


IPI 


Integrated Photomatrix Inc. 


ITT 


ITT Semiconductors 


Kinetic Sys 


Kinetic Systems 


Kontron 


Kontron Electronics 


Lambda 


Lambda Semiconductor 


Laserdyne 


Laserdyne 


LSI Comp 


LSI Computer Systems 


LSI Logic 


LSI Logic Corporation 


Master Logic 


Master Logic Corporation 


Matrix 


Matrix Corp. 


Matrox 


Matrox Electronic Systems 


MUU 


Microcomputer Control 


Micrel 


Micrel 


Micro Eng 


Micro Circuit Engineering 


Micro Innov 


Micro Innovators 


Micropac 


Mxropac Industries 


iviicro Net 


Micro Networks 


IVllCIO rwr 


iviicio rower oysicins 


Micro Sci 


Micro Sciences Corp. 


Micro Tech 


Microcircuits Technology 


Micro-Link 


Micro-Link Corporation 


Micron 


Micron Technology 


MilerTron 


MilerTronics 


Miller 


Miller Technology 


Mitel 


Mitel Semiconductor 


Mitsubishi 


Mitsubishi Electronics 


MMI 


Monolithic Memories, Inc. 


Monosil 


Monosil 


MonSys 


Monolithic Systems Corp. 


Mostek 


Mostek 


Motorola 


Motorola Semiconductor 


MRC 


MRC Systems 


Murray 


Murray Consulting 


National 


National Semiconductor 


NCR 


NCR Corp., Microelectronics 




Division 


NEC-EA 


NEC/ Electronic Arrays Division 


NEC Electron 


NEC/ Electron Division 


NEC Micro 


NEC/ Microcomputer Division 


Nitron 


Nitron 


Nortek 


Nortek 



DAE 


Oliver Advanced Engineering 


Octagon 


Octagon Systems Corp. 


OEI 


Optical Electronics Inc. 


Ohio Sci 


Ohio Scientific 


OKI 


OKI Semiconductor 


Omnibyte 


Omnibyte Corp. 


Oscar 


1. S. Oscar Assoc. 


Panasonic 


Panasonic 


PC/M 


Pacific/Cyber Metrix 


Pprrnm 

r CI uuiii 


Percom Data Co. 


Phoenix 


Phoenix Digital Corp. 


Pico Design 


Pico Design 


Polycore 


Polycore Electronics 


Plessey 


Plessy Semiconductors 


rml 


Precision Monolithics, Inc. 


PragDes 


Pragmatic Design Inc. 


PREMA 


PREMA GmbH 


Pro-Log 


Pro-Log Corp. 


Quay 


Quay Corp. 


Raytheon 


Raytheon Semiconductor- 


RCA 


RCA Solid State Division 


RCI Data 


RCI Data 


RELMS 


Relational Memory Systems 


Reticon 


Reticon 


RIFA 


RFIA 


Rockwell 


Rockwell, Microelectronic Devices 


RTC 


Riehl Time Corporation 


Sanken 


Sanken Electric 


Sanyo 


Sanyo 


SEEQ 


SEEQ Technology Inc. 


Semi Proc 


Semi Processes 


Siemens 


Siemens 


Signetics 


Signetics 


SGS 


SGS-ATES Semiconductor 


Sharp 


Sharp 


Silicon G 


Silicon General 


Siliconix 


Siliconix 


Silicon Sys 


Silicon Systems Inc. 


Siltronics 


Siltronics 


SMC 


Standard Microsystems Corp. 


Solarise 


Solarise Enterprises 


Solitron 


Solitron Devices 


Sprague 


Sprague Electric Company 


SSM 


Solid State Micro Technology 




for Music 


SSS 


Solid State Scientific 


Stag 


Stag Microsystems 


Struc. Des. 


Structured Design inc. 


Stynetic 


Stynetic Systems 


Sunrise 


Sunrise Electronics 


Sunshine 


Sunshine Semiconductor 


Supertex 


Supertex Inc. 


Symtek 


Symtek Corp. 


Synapse 


Synapse Corp. 


Synertek 


Synertek 


Sys Innov 


Systems Innovations 


Tau Zero 


Tau Zero Inc. 


Tektronix 


Tektronix 


Telaris 


(See Laserdyne) 


Teledyne C 


Teledyne Crystalonics 


Teledyne P 


Teledyne Philbrick 


Teledyne S 


Teledyne Semiconductor 


Telef unken 


Telef unken 


Telephonies 


Telephonies LSI 


Telmos 


Telmos 


Teltone 


Teltone Corporation 


fl 


Texas Instruments 


Thomson-CSF 


Thompson-CSF Components Corp. 


TMX 


TMX 


Topanga 


Topanga Data Systems 


Toshiba 


Toshiba America 


Trans-Data 


Trans-Data 


TRW 


TRW-LSI Products 


Unitrode 


Unitrode 


Universal 


Universal Semiconductor, Inc. 


Vantage 


Vantage Data Products 


VTI 


VLSI Technology, Inc. 


Votrax 


Votrax 


Weitek 


Weitek Corporation 


Western 


Western Digital 


Wintek 


Wintek Corp. 


Xicor 


Xicor, Inc. 


Xycom 


Xycom 


Zendex 


Zendex Corp. 


Zilog 


Zilog 


Zymos 


Zymos Corporation 
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Advanced Micro Devices 



MOS MEMORY 
Am9128 



Am9128 

2048 X 8 Static R/W Random Access Memory 

• 2,048 X 8-bit organization 

• Standard 24-pin, 0.6" wide DIP package 

• Logic voltage levels compatible with TTL 
o Three-state output buffers-common I/O 

• Fully static; no clocks or refresh required 

• Single +5V power supply ±10% tolerance 

• MIL-STD-883 reliability assurance testing 

• Ice max down to 100mA 

• Taa/Tacs down to 70ns 

• Power down mode (Iqc standby max down to 15mA) 

• Commercial and full military temperature ranges 

• Guaranteed 0.1 %AQL 



BLOCK DIAGRAM 



ROW 
DECODER 



MEMORY 
MATRIX 



COLUMN 
DECODER 



CE ■ 
OE • 
WE ■ 



COrffROL 
LOGIC 



COLUMN 
SELECT 



COLUMN 
I/O CIRCUITS 



DATA I/O 



GENERAL DESCRIPTION 

The Am9128 is a 16,384-bit static Random Access Read- 
write Memory organized as 2048 words of 8 bits. It uses fully 
static circuitry, requiring no clocks or refresh to operate. 
Directly TTL-compatible inputs and outputs and operation 
from a single +5V supply simplify system designs. Common 
data I/O pins using three-state outputs are provided. The 
Am9128 is available in an industry-standard 24-pin DIP 
package with 0.6-inch pin row spacing. The Am9128 uses 
the JEDEC standard pinout for byte-wide memories (com- 
patible to 16K EPROM's). 



CONNECTION DIAGRAM 
Top View 



A3IZ 
A2[Z 
*l[Z 
Afl [Z 

I02 

'03 cz 

GND I 



Vcc(+5V) 
Z|A8 ■ 

Z] A9 

WE 
POE 
A10 
Cl 
lOg 

I07 

105 



Note: Pin 1 is marked for orientation. 



PRODUCT SELECTIONS 



Part Numt)er 


Am91 28-70 


Am9128-10 


Am9128-15 


Am9128-20 


Maximum Access Time (ns) 


70 


100 


150 


200 


Maximum Operating Current (mA) 


0°to70°C 


140 


120 


100 


140 


-55°to125°C 


N/A 


N/A 


150 


150 


Maximum Standby Current (mA) 


0°to70°C 


30 


15 


15 


30 


-55"'to125°C 


N/A 


N/A 


30 


30 



CO 
(D 
O 

'> 

<D 

Q 
o 
o 
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Advanced Micro Devices 



MOS MEMORY 
Am9128 



MAXIMUM RATINGS beyond which useful life may be impaired 



Storage Temperature 


-65°Cto +150°C 


Ambient Temperature Under Bias 


-55°C to +125°C 


Vqc with Respect to Vss 


-0.5V to +7.0 V 


All Signal Voltages with Respect to Vss 


-3.0Vto+7.0V 


Power Dissipation (Package Limitation) 


LOW 


DC Output Current 


10mA 



The products descnbed by this specification include internal circuitry designed to protect input devices from damaging accumulations of 
static charge. It is suggested, nevertheless, that conventional precautions be observed during storage, handling and use in order to avoid 
exposure to excessive voltages. 



OPERATING RANGE 



Part Number 


Ambient Temperature 


Vss 


Vcc 


Am9128-10DC/PC 








Am9128-15DC/PC 
Am9128-20DC/PC 


0°C « Ta ^ +70°C 


ov 


+5.0V ± 10% 


Am9128-70DC/PC 








Am9128-15DM 
Am9128-20DM 


-55''C=sTa« +125°C 


ov 


+ 5V±10% 



ELECTRICAL CHAR ACTERISTICS over operating range (Note 3) 



Am9128-70 

Am91 28-10 Am9128-15 Am91 28-20 



Parameter 


Description 


Test Conditions 


Min 


Max 


Min 


Max 


Min 


Max 


Units 


'oh 


Output HIGH Current 


VoH = 2.4V 


Vcc = 4.5V 


-2 




-2 




-2 




mA 


lOL 


Output LOW Current 


Vol = 0.4V 


4 




4 




4 




mA 


V|H 


Input HIGH Voltage 






2.0 


Vcc 

+ 1.0 


2.0 


Vcc 

+ 1.0 


2.0 


Vcc 

+ 1.0 


Volts 


V|L 


Input LOWVoItage , 






-0.5 


0.8 


-0.5 


0.8 


-0.5 


0.8 


Volts 


l|X 


Input Load Current 


Vss « V| « Vcc 






10 




10 




10 




"oz 


Output Leakage 
Current 


GND^Vq^Vcc 
Output Disabled 






10 




10 




10 , 


nA 


C| 


Input Capacitance 


Test Frequency = 1.0MHz 
Ta = 25°C, All pins at OV 






6 




6 




6 


pF 


C|/0 


Input/Output 
Capacitance 


Vcc = 5.0V 




7 




7 




7 


'cc 


Vcc Operating 
Supply Current 


Max Vcc. CE « V|L 
Outputs Open 


Ta= -55°Cto+125°C 




N/A 




150 




150 
(Note 11) 


mA 


TA = 0°Cto+70''C 




120 




100 




140 




'SB 


Automatic CE Power 
Down Current 


Max Vcc. CE s V|H 


Ta= -55°Cto+125''C 




N/A 




30 




30 
(Note 11) 


mA 


Ta= 0°Cto70°C 




15 




15 




30 




ipo 


Peak Power On 
Current 


Vq^C = GND to Vcc Max 
CE 3= V|H (Note 2) 


Ta= -55''Cto+125''C 




N/A 




30 




30 
(Note 11) 


mA 


TA = 0°Cto70°C 




15 




15 




30 





Notes: 1. The Internal write time of the memory is defined by the 
overlap of CE Low and WE Low. Both signals must be Low 
to initiate a write and either signal can terminate a write by 
going High. The data input setup and hold timing should be 
referenced to the rising edge of the signal that terminates 
the write. 

2. A pull up resistor to Vcc on the CE Input is required during 
power up to keep the device deselected, otherwise Isb will 
exceed values given. 

3. The operatiji^ ambient temperature range is guaranteed 
with transverse air flow of 400 linear feet per minute. 

4. At any given temperature and voltage condition, tnz is less 
than tLZ for all devices. 



10. 



WE is High for read cycle. 

Device is continuously selected, CE = V|l. 

Address valid prior to or coincident with CE transition Low. 

OE = V|L. 

Cl = lOOpF for Am91 28-1 0/-15/-20. Cl = 30pF 
for Am91 28-70. 

Transition is measured at Vqh - 500mV and Vol + 
500mV. Levels on the output from 1.5V level on the input 
with load shown in Figure 1 using Cl = 5pF 
Am9 128-20 only. 
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Advanced Micro Devices 



MOS MEMORY 
Am9128 

SWITCHING CHARACTERISTICS over operating range unless otherwise specified 

Am9128-70 Am9128-10 Am9128-15 Am9128-20 



Parameter 


Description 




Min 


Max 


M'ln 


lUlax 


Min 


Max 


Min 


Max 


Units 


READ CYCLE 


tpc 


Read Cycle Time 




70 




100 




150 




200 




ns 


<ACC 


Address Access Time 


Note 9 




70 




100 




150 




200 


ns 


'ACS 


Chip Select Access Time 


Note 9 




70 




100 




150 




200 


ns 


tOE 


Output Enable Time 


0°C to+70°C 


Note 9 




40 




50 




60 




70 


ns 


-55°C to +125°C 




N/A 




N/A 




70 




80 


•oh 


Output Hold Time from Address Change 




10 




10 




10 




10 




ns 


'CLZ 


Output in LOW-Z from CE 


Notes 4, 10 


10 




10 




10 




10 




ns 


tCHZ 


Output in HIGH-Z from CE 


Notes 4, 10 




35 




40 




55 




55 


ns 


tOLZ 


Output in LOW-Z from OE 


Notes 4, 10 


5 




5 




5 




5 




ns 


•OHZ 


Output in HIGH-Z from OE 


Notes 4, 10 




30 




35 




50 




50 


ns 


tpu 


Chip Selection to Power Up Time 
























ns 


tpD 


Chip Deselection to Power Down Time 






40 




50 




60 




60 


ns 


WRITE CYCLE 


twc 


Write Cycle Time 




70 




100 




150 




200 




ns 


tew 


Chip Selection to End of Write 


0°C to +70''C 


Note1 


60 




90 




120 




150 




ns 


-55°Cto+125°C 


N/A 




N/A 




130 




160 




tAS 


Address Setup Time 




5 




10 




20 




20 




ns 


twp 


Write Pulse Width 


Note 1 


60 




70 




100 




100 




ns 


tWR 


Write Recovery Time 




5 




5 




5 




5 




ns 


'ds 


Data Setup Time 




30 




40 




50 




60 




ns 


tOH 


Data Hold Time 




5 




5 




5 




5 




ns 


tWLZ 


Output in LOW-Z from WE 


Notes 4, 10 


5 




5 




5 




5 




ns 


tWHZ 


Output in HIGH-Z from WE 


Notes 4, 10 




30 




35 




50 




50 


ns 


tAW 






65 




80 




120 




120 




ns 



AC TEST CONDITIONS 



Input Pulse Levels 


to 3.0V 


Input Rise and Fall Times 


10ns 


Input Timing Reference Levels 


1.5V 


Output Timing Reference Levels 


1.5V 



Figure 1. Output Load (Notes 9, 10) 



TIMING WAVEFORMS 

READ CYCLE 1 (Notes 5, 8) 



)C 



f 



INDETERMINANT 



READ CYCLE 2 (Notes 5, 7, 8) 





■ <K 


I 




OUTPUT DATA VAUD 


'CHZ [— 








— ■to- 







CO 
0) 

o 
"> 

(D 

Q 

o 
i_ 

o 
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Advanced Micro Devices 



MOS MEMORY 
Am9128 



OT 
<D 
O 

'> 

(D 

Q 

O 
i— 

o 



TIMING WAVEFORMS (Cont.) 
WRITE CYCLE 1 



) 


'wc 

( ) 


( 




















lew " 


mi 


w//////m//////////M. 




-•— '*s— ^ 












1 


mwii 







DATA IN STABLE 



WRITE CYCLE 2 (Notes 7, 8) 



) 


iwc — 

( ) 


( 






*AW ^ 

"cw 










^ / 


f//////i 


W/////////////////////////////A 




— 'as— 1 


twp " 


'WR " 





HIGH IMPEDANCE 



J. 



DATA IN STABLE 



1 



BIT MAP 



Address Designators 


External 


Internal 


A3 


AXo 


A4 


AXi 


As 


AX2 


A6 


AX3 


A7 


AX4 


As 


AXs 


Aio 


AXe 


Ao 


AYo 


Ai 


AYi 


A2 


AY2 


Ag 


AY3 




Figure 2. Bit Mapping Information 



3604 



© IC MASTER 1983 




Advanced Micro Devices 



MOS MEMORY 
Am9128 



TYPICAL DC AND AC CHARACTERISTICS 



Supply Current 
Versus Ambient Temperature 

175 




-55-35-15 5 25 45 65 85 105125 
T - °C 



Supply Current 
Versus Supply Voltage 



125 
100 













'cc 










Ta = 


25°C 














■SB 













4.75 5 5.25 5.5 

Vcc- V 



Normalized Access Time 
Versus Supply Voltage 







TlVCS 








Taa 






Ta = 


25°C 













Normalized Access Time 
Versus Ambient Temperature 





























T 


ACS 






















Ta; 














Vc 


c = 


5V 























-55-35-15 5 25 45 65 85 105 125 



Access Time Change 
Versus Output Loading 





Vcc = 

Ta = 


= 4.5V 
70°C 





































100 200 300 400 500 
Cl-pF 



Output Source Current 
Versus Output Voltage 



100 
80 

I 60 

I 

O 40 




(0 
Q) 
O 

"> 

CD 

Q 

o 
1- 

o 



Output Sinl< Current 
Versus Output Voltage 



100 
80 

I 60 

I 

_p 40 
20 































Vcc 

Ta = 


= 5V 
25°C 











2 3 
VoUT - V 



Typical Power-On Current 
Versus Power Supply 




Access Time Change 
Versus Input Voltage 



T;^ = 70°C 
Vrr = 5V 



2 

Vim- V 
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MOS MEMORY 
Am9128 



ORDERING INFORMATION 



Am9128-70 
Order Code 


Ain9128-10 
Order Code 


Ain9128-15 
Order Code 


Am9128-20 
Order Code 


Package 
Type 


Screening 
Level 


Operating 
Range 


AM9128-70PC 


AM9128-10PC 


AM9128-15PC 


AM9128-20PC 


P-24-1 


C-1 


C 


AM9128-70DC 


AM9128-10DC 


AM9128-15DC 


AM9128-20DC 


D-24-1 


C-1 


c 






AM9128-15DM 


AM9128-20DM 


D-24-1 


0-3 


M 






AM9128-15DMB 


AM9128-20DMB 


D-24-1 


B-3 


M 



Notes: 1 . P = Molded DIP, D = Hermetic DIP. Number following letter is number of leads. 

2. Levels C-1 and C-3 conform to MIL-STD-883, Class C. Level B-3 conforms to MIL-STD-883, Class B. 

3. See operating range table. 



Cerdip 



PHYSICAL DIMENSIONS 

Molded 



1 12 




el 1 




1 SEATING 
PLANE ' 




Reference 
Symbol 


Inches 


Cerdip 


Molded 


Min 


Max 


MIn 


Max 


A 


.150 


.225 


.170 


.215 


b 


.016 


.020 


.015 


, .020 


bi 


.045 


.065 


.055 


.065 


c 


.009 


.011 


.009 


.011 


D 


1.230 


1.285 


1.240 


1.270 


E 


.510 


.545 


.515 


.540 


or E2 


.600 


.620 


.585 


.700 


e 


.090. 


.110 


.090 


.110 


L 


.12 


.150 


.125 


.160 


Q 


.015 


.060 


.015 


.060 


Si 


.010 




.035 


.065 




3° 


13° 







3606 



© IC MASTER 1983 




Advanced Micro Devices 



BIPOLAR MEMORY 



The following table shows the various programmers and personality cards which may be used with any of Advanced 
Micro Devices' series of bipolar PROMs. 

PROM Programming Equipment Guide 



Source and 
Location 


Data I/O 

10525 Willows Rd. N.E. 
Redmond, WA 98052 


Pro-Log Corporation 
2411 Garden Road 
Monterey, CA 93940 


International 
Microsystems, Inc. 
11554 C. Avenue 
Auburn, CA 93940 


Kontron Electronic, Inc. 
630 Price Avenue 
Redv^ood City, CA 
94063 


Digelec, Inc. 
7335 E. Acoma Dr. 
Scottsdale, AZ 
85260 


Stag Systems, Inc. 
528-5 Weddell Dr. 
Sunnyvale, 6a 
94086 


Programmar 
Model(s) 


Model 5, 7 and 9 
Systems 17, 19, 29 
and 100 


M900, M900B, M910, 
M920 and M980 


IM1010 


MPP-80 


UPP-801 


UPP-803 


PPX 


AMD Generic 
Bipolar PROiM 
Personality 
Module 


909-1286-1 
919-1286-1 
RevH 


Unipak 
Rev 003 
(Family and 
Pin Code) 


PM9058 


IMAMDGEN1 


MOD 14 


PM102 


FAM-12 


PM2000 
Code 90 


Socket Adapters and Configurators 














Am27S18/19 
Am27LS18/19 


715-1407-1 


16 02 


PA 16-6 and 32x8(L) 


IM32x8-16-AMD 


3A3-1 B 32x8/16 


DIS-156 AM 


DA 22 


AM 110-2 


Am27S20/21 


715-1408-1 


16 01 


PA 16-5 and 256 x 4(L) 


IM ^oo X 4- lb- AMU 


3A 4-2 8 256 x 4/16 


DIS-133AM 


DA 21 


AM 130-2 


Ani27S12/13 


715-1408-2 


16 03 


PA 16-5 and 512 x4(L) 


IM512x4-16-AMD 


3A4-1 8 512x4/16 


DIS-134AM 


DA 21 


AM 130-3 


Am27S15 


715-1411-1 




PA 24-14 and 
512x8(L) 


IM 512x8-24- 
27S15-AMD 


SA 17-3 8 512x8/24 


DIS-165AM 


DA 33 


- 


Am27S25 ■ 


715-1617 


62 65 


PA 24-16 and 
512x8(L) 


IM512x8-24- 
27S25-AMD 


3A 31 -2 8 512x8/24 


DI3-213AM 


DA 31 


AM 190-2 


Am27S27 


715-1412-2 




PA 22-4 and 512 x8(L) 


IM 512x8-22- 
27S27-AMD 


SA 18 B 512 X 8/22 


DIS-168AM 


DA 28 




Am27S2a/29 


715-1413 


16 09 


PA 20-4 and512x8(L) 


IM512x8-20-AMD 


SA 6 8 512 X 8/20 


DIS-158AM 


DA 34 


AM 120-3 


Am27S30/31 


715-1545 


16 36 


PA 24-13 and 512 x8(L) 


IM512X8-24-AMD 


SA 22-6 8 512x8/24 


DIS-135 AM 


DA 29 




Am27S32/33 


715-1414 


16 38 


PA 18-6 and 1024 x4(L) 


IM 1024X4-18-AMD 


SA 24 61024x4/18 


DI3-136AM 


DA 38 


AM 170-2 


Am27S35 
Am27S37 


715-1723 


62 66 


PA 24-18 and 
1025 X 8(L) 


IM 1024x8-27335/ 
37-AMD 


3A31-1 B 
1024 x 8/24 


DIS-218AM 


DA 65 


AM 190-3 


Am27S180/181 
Am27PS181 


715-1545-2 


16 37 


PA 24-13 and 
1024 X 8(L) 


IM1024X8-24-AMD 


SA22-7B 
1024 X 8/24 


DIS-137AM 


DA 29 


AM 100-6 


Am27S280/281 
Am27PS281 




16 37 




IM 1024x8-24- 
27S280/281-AMD 




DI3-214AM 


DA 60 




Am27S1B4/185 

Am27LS184/185 

Am27PS185 


715-1616 


16 06 


PA 18-8 and 
2048 X 4(L) 


IM 2048 X 4-18-AMD 


SA4-4 8 
2048 x 4/18 


DIS-211 AM 


DA 23 


AM 140-3 


Am27S190/191 
Am27PS191 


715-1688-1 


16 68 


PA 24-17 and 
2048 x 8(L) 


IM2048 X 8-24-AMD- 


SA 22-10 8 
2048 x 8/24 


DIS-151 AM 


DA 61 


AM 100-5 


Am27S290/291 
Am27PS291 


715-1688-2 


16 68 


PA 24-28 and 
2048 x 8(L) 


IM 2048 x 8-24- 
273290/291 -AMD 


SA 29 8 2048 x 8/24 


DIS-215AM 


DA 62 


AM 190-7 


Am27S40/41 
Am27PS41 


715-1282 




PA 20-9 and 
4096 x 4(L) 


IM 4096 x 4-20- AMD 


SA 30 8 4096 x 4/20 


DIS-216AM 


DA 63 


AM 120-6 


Am27S45 
Am27S47 


715-1660 






IM 2048 x 8-24- 
27S45/47-AMD 


3A31 B 
2048x8/24 




DA64 


AM 170-3 


Am27S43 


715-1698-002 






IM 4096 X 8-24-AMD 











(0 
(D 
O 

■> 

<D 

Q 

o 

O 
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Antii. 



S2333 




STATIC NMOS ROM 



Features 



General Description 



□ Fast Access Time: 

350ns Maximum 

□ Fully Static Operation 

□ Single +5V ±5% Power Supply 

□ Directly TTL Compatible Inputs 

□ Three-State TTL Compatible Outputs 

□ Two Programmable Chip Selects 

□ EPROM Pin Compatible (2732) 



The AMI S2333 is a 32,768 bit static mask programmable 
NMOS ROM organized as 4096 words by 8 bits. The 
device is fully TTL compatible on all inputs and outputs 
and has a single + 5V power supply. The three state out- 
puts faciUtate memory expansion by allowing the outputs 
to be OR-tied to other devices. 

The S2333 is pin compatible with UV EPROMs making 
system development much easier and more cost effective. 
It is fully static, requiring no clocks for operation. The two 
chip selects are mask programmable, the active level for 
each being specified by the user. 

The S2333 is fabricated using AMI's N-Channel MOS 
technology. This permits the manufacture of very high 
density, high performance mask programmable ROMs. 



O 
c 

E 
•♦-> 

CO 
CO 

o 
o 



Block Diagram 



A4 

As 
As 
A; 
A| 
As 
AlO 



Ao- 
Ai- 
Az- 
A3- 
Aii- 



CSi 



CSj. 



AODRESS 
DECODER 
DRIVER 


► 


32.768 BIT 
ARRAY 












ADDRESS 
DECODER 
DRIVER 




COLUMN 

VO 
CIRCUITS 












CHIP 
SELECT 
DECODER* 




OUTPUT 
BUFFERS 






Do 0; O4 Ot 0, 0] Oj O7 



User Jetined At Active High (CS). Active 
Low (CS) or NC (No Connection) 



Logic Symbol 




Pin Configuration 



Pin Names 

Ao-Aii 
O0-O7 
CSj — CS2 
Vcc 




Address Inputs 
Data Outputs 
Chip Select Inputs 
+ 5V Power Supply 
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S2364/S2364A 



65,536 BIT (81 92x8) 
STATIC NMOS ROM 



Features 

□ Fast Access Time: S2364 450ns Maximum 

S2364A 350ns Maximum 

□ Low Standby Power 

55mW Maximum 

□ Late Mask Programmable 

□ Fully Static Operation 

□ Single +5V ±10% Power Supply 

□ Directly TTL Compatible Inputs 

□ Three-State TTL Compatible Outputs 

□ Three Programmable Chip Enables 

□ EPROM Pin Compatible (2764) 



General Description 

The AMrS2364 family are 65,536 bit static mask 
programmable NMOS ROMs organized as 8192 words by 
8 bits. The devices are fuUy TTL compatible on all inputs 
and outputs and operate from a single + 5 V power supply. 
The three state outputs facilitate memory expansion by 
allowing the outputs to be OR-tied to other devices. 

The S2364/S2364A are pin compatible with the 2764 UV 
EPROM making system development much easier and 
more cost effective. They are fully static, requiring no 
clocks for operation. The three chip enables are mask pro- 
grammable; the active level for each being specified by the 
user. When the device is not enabled, the power supply 
current is reduced to a 10mA maximum. 

The S2364 family is fabricated using AMI's N-Channel 
NMOS ROM technology. This permits the manufacture 
of very high density, high performance mask program- 
mable ROMs. 



Block Diagram 



As- 
A6- 
A7- 
As- 
A9- 
Aio- 
Aii- 
Ai2- 



Ao- 
Ai- 
A2- 
A3- 
A4- 



*CEi- 
*CE2- 
*CE3- 

OE- 



ADDRESS 
DECODER 
DRIVER 



ADDRESS 
DECODER 
DRIVER 



CHIP 
SELECT 
DECODER* 



65,536 
BIT ARRAY 



COLUMN 

I/O 
CIRCUITS 



OUTPUT 
BUFFERS 



Qo Qi Qj Q3 O4 Qs Os O7 



*USER DEFINED MASK PROGRAMMABLE CHIP ENABLE-MAY 
BE DEFINED AS ACTIVE HIGH, ACTIVE LDW, OR NO CONNECT. 



Logic Symbol 



•CE, ♦CEj 'CEa 




Pin Configuration 



Pin Names 

A0-A12 

Q0-Q7 

CEi,CE2,CE3 

OE 




Address Inputs 
Data Outputs 

Chip Enables (User Defined) 
Output Enable 



Vcc;GND;NC 5V; Ground; No Connect 



o 
c 

CO 

E 


•*-> 

CO 

>^ 

CO 

o 

1- 

o 
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AMI 



S23128 



AMERICAN MICROSYSTEMS, INC. 




131,072 BIT (16384x8) 
STATIC NMOS ROM 



Features 

□ Fast Access Time: 250ns Max. 

□ Low Standby Power: 66m W Max. 

□ Fully Static Operation 

□ Single +5V ± 10% Power Supply 

□ Directly TTL Compatible Outputs 

□ Three^tate TTL Compatible Outputs 

□ Two Programmable Chip Enables/Selects 

□ EPROM Pin Compatible (27128) 

□ Late Mask Programmable 

□ Programmable Output/Chip Enable 

General Description 

The AMI S23128 is a 131,072 bit static mask program- 
mable NMOS ROM organized as 16,384 words by 8 bits. 
The device is fully TTL compatible on aU inputs and out- 



puts and has a single +5V power supply. The three state 
outputs facilitate memory expansion by allowing the out- 
puts to be OR-tied to other devices. 

The S23128 is pm compatible with the 27128 EPROM 
making system development easier and more cost effec- 
tive. The fully static S23128 requires no clocks for opera- 
tion. The three control pins are mask programmable with 
the active level and function being specified by the user. 
The pina can also be progranmied as no connections. If 
CE functions are selected, automatic powerdown is 
available. The power supply current is reduced to 12mA 
when the chip is disabled. 

The S23128 is fabricated using AMI's NMOS tech- 
nology. This permits the manufacture of high density, 
high performance ROMs. 



Block Diagram 



As- 
As- 
At- 
As- 
A9- 
Aio- 
Aii- 
Al2. 
Al3- 



Ao- 
Ai- 
^^. 
A3- 

A4- 



•CS/CEi. 
*CS/CE2 

•OE/CE . 



ROW 




ADDRESS 




DECODER 




DRIVERS 

1 






■~1 



COLUMN 
ADDRESS 
DECODER 
DRIVERS 



TIT. 



CHIP 
ENABLE 
DECODER 



MEMORY 
MATRIX 
131,072 BIT 
ARRAY 







COLUMN 

10 
CIRCUITS 






OUTr JT 
BUF( cRS 



Oo Qi 0, '.J Q4 Q, 0, O7 



* THE USER DECIDES BETWEEN A CS OR CE FUNCTION AND 
THEN DEFINES THE ACTIVE LEVEL FOR CS/CE AND OE/CE. 



Logic Symbol 



•CS/CEi •CS/CEi 




Pin Configuration 



Pin Names 

A0-A13 
Q0-Q7 

CS/CE1-CS/CE2 

OE/CE 
Vcc;GND;NC 



HO CI 


1 


28 


□ Vcc 


Aull 


2 


27 


□ CS/CEi* 




3 


26 


□ Ai3 


A,[: 




25 


□ a. 


A51I 


5 


24 


□ a, 


A4C 


6 


23 


□ Ai, 


A3 c 




22 


□ OE* 


ArC 


8 


21 


□ A10 


A,!! 


9 


20 


□ OE/CE* 


AoC 


1° 


19 


□ O7 


Qo C 


11 


18 


□ 0. 


OiC 


12 


17 


□ O5 


C 


13 


16 


□ 04 


GND C 


14 


15 


□ O3 



Address Inputs 

Data Outputs 

Chip Selects/Enables 

Output Enable/Chip Enable 

5V;Ground; No Connect 
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S68A316/S68B316 



16,384 BIT (2048x8) 
STATIC NMOS ROM 



Features 

□ Fast Address Access Time: 

S68A316 - 350ns Max. 
S68B316 - 250ns Max. 

□ EPROM Pin Compatible 

□ Fully Static Operation 

□ Three Programmable Chip Selects 

□ TTL Compatible Inputs 

□ Three-State TTL Compatible Outputs 

□ Late Mask Programmable 



General Description 

The AMI S68316 family of 16,384 bit mask program- 
mable Read-Only-Memories organized as 2048 words by 
8 bits offers fully static operation with a single +5V 
power supply. The device is fully TTL compatible on all 
inputs and three-state outputs. The three chip selects are 
mask programmable, the active level is specified by the 
user. The three-state outputs facilitate memory expan- 
sion by allowing the outputs to be OR-tied to other 
devices. 

The devices are fabricated using AMI's N-Channel MOS 
technology. This permits the manufacture of very high 
density, high performance mask programmable ROMs. 



Block Diagram 



ADDRESS 
DECODER 
DRIVER 



ADDRESS 
DECODER 
DRIVER 



•CS1 
•CS2 - 
•CS3- 



CMP 

SELECT 
DECODER* 



16,384 BIT 

ARRAY 
128X128 



COLUMN 
CIRCUITS 



OUTPUT 
BUFFERS 



Oo 0, 0, Oj 0, O5 0, 0, 



•USER DEFINED CHIP SELECTS 

MAY BE DEFINED AS ACTIVE HIGH (CS) OR ACTIVE LOW (CS) 
OR NO CONNECTION (NC) 



Logic Symbol 



CSi» CSz* CS3* 




Pin Configuration 



AjU 1 

AsH 
AsC 
A4C 

AzC 
AiC 

Act: 8 

OoC 9 

Qi C 10 

O2 C 11 

GND □ 12 



Pin Names 

Ao-Aio 

Q0-Q7 
CSi — CS3 

Vcc 



□ Vcc 

□ A. 

□ A9 

□ CS2* 

□ CSi* 

□ A,o 

□ CS3* 

□ O7 

□ 06 

□ O5 

□ 04 

□ O3 



Address Inputs 
Data Outputs 
Chip Select Inputs 
+ 5 V Power Supply 
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S68332/S68A332 



32,768 BIT (4096x8) 
STATIC NMOS ROM 



Features 

□ Fast Access Time: 

S68332: 450ns Maximum 
S68A332: 350ns Maximum 

□ Fully Static Operation 

□ Single +5V ±5% Power Supply 

□ Directly TTL Compatible Inputs 

□ Three-State TTL Compatible Outputs 

□ Two Programmable Chip Selects 

□ EPROM Pin Compatible 



General Description 

The AMI S68332 is a 32,768 bit static mask program- 
mable NMOS ROM organized as 4096 words by 8 bits. 
The device is fully TTL compatible on all inputs and out- 
puts and has a single + 5V power supply. The three state 
outputs facilitate memory expansion by allowing the out- 
puts to be OR-tied to other devices. 

The S68332 is pin compatible with UV EPROMs making 
system development much easier and more cost effective. 
It is fully static, requiring no clocks for operation. The two 
chip selects are mask programmable, the active level for 
each being specified by the user. 

The S68332 is fabricated using AMI's N-Channel MOS 
technology. This permits the manufacture of very high 
density, high performance mask programmable ROMs. 



Block Diagram 



ADDRESS 
DECODER 
DRIVER 



ADDRESS 
DECODER 
DRIVER 



CHIP 
SELECT 
DECODER* 



32,768 BIT 
ARRAY 



OUTPUT 
BUFFERS 



0, 02 03 o^ 05 Oe O; Og 



PROGRAMMABLE CHIPSELECTS 



Logic Symbol 




Pin Names 



Pin Configuration 




Ao - All 
Oi - Og 
CSi - CS2 
Vcc 



Address Inputs 
Data Outputs 
Chip Select Inputs 
-I-5V Power Supply 
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S68A364/S68B364 



65,536 BIT (81 92x8) 
STATIC NMOS ROM 



Features 

□ Fast Access Time: 

350ns Maximum 

□ Low Standby Power 

55mW Maximmn 

□ Fully Static Operation 

□ Single +5V ±10% Power Supply 

□ Directly TTL Compatible Inputs 

□ Three-State TTL Compatible Outputs 

□ Programmable Chip Enable 



General Description 

The AMI S68A364 is a 65,536 bit static mask program- 
mable NMOS ROM organized as 8192 words by 8 bits. 
The device is fully TTL compatible on all inputs and out- 
puts and has a single + 5 V power supply. The three state 
outputs facilitate memory expansion by allowing the out- 
puts to be OR-tied to other devices. 

The S68A364 is fuUy static, requiring no clocks for opera- 
tion. The chip enable is mask programmable, the active 
level being specified by the user. When not enabled, power 
supply current is reduced to a maximum of 10mA. 

The S68A364 is fabricated usmg AMI's N-Channel MOS 
technology. This permits the manufacture of very high 
density, high performance mask programmable ROMs. 



Blocl( Diagram 



A, 

*» 



ADDRESS 
DECODER 
DRIVER 



65536 
BIT ARRAY 



ADDRESS 
DECODER 
DRIVER 



COLUMN 

I/O 
CIRCUITS 



CE/CE 



CW> 
SELECT 
DECODER* 



OUTPUT 
BUFFERS 



Oo Oi O2 O3 O4 O5 Os O7 



USER OEFMEO AS J^CTIVE HIGH (CE) 
OR ACTIVE LOW (CE) 



Logic Symbol 



CE/CE 




Pin Names 



Pin Configuration 



*.c 
A4C 

AaC 
AjC 

Aid 
Ao C 

OoC 

GNO □ 



6 S6SA364 19 



□ Vcc 

□ A. 

□ A, 

□ A,J 

□ CE/CE 

□ A,o 

□ A„ 

□ o, 

□ 0. 

□ 0, 

□ 0. 

□ 0, 



Afl— All Address Inputs 

^o~^7 Data Outputs 

CE/CE Programmable Chip Enable 

Vcc + 5 V Power Supply 



o 
c 

(n 
E 

(D 
-I— > 
(0 
>. 

to 
o 

o 
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AMERICAN MICROSYSTEMS, INC.I 




1024 BIT (256X4) 
STATIC CMOS RAM 



Features 

□ Ultra Low Standby Power 

□ Data Retention at 2V (L Version) 

□ Single +5 Volt Power Supply 

□ Completely Static Operation 

□ Completely TTL Compatible Inputs 

□ Three- State TTL Compatible Outputs 



General Description 

The AMI S5101 family of 256 x 4-bit ultra low power 
CMOS RAMs offers fully static operation with a single 
+ 5 volt power supply. All inputs and outputs are 
directly TTL compatible. With data inputs and out- 
puts on adjacent pins, either separate or common data 
I/O operations can easily be implemented for max- 
imum design flexibility. The three-state outputs will 
drive one full TTL load and are disabled (hi^ imped- 
ance s tate) by output disable (OD), either chip enable 
(CEl or CE2), or in a write cycle (R/W = LOW). This 
facilitates the control of common data I/O systems. 



Block Diagram 



ROW 
BUFFERS 

AND 
DECODER 



32x32 
ARRAY 



COLUMN I 
BUFFERS haH^ 

AND 
DECODER I 




Logic Symbol 
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Pin Configuration 



Truth Table 



CEl 


CE2 


OD 


R/W 


DIN 


Output 


Mode 


H 


X 


X 


X 


X 


High Z 


Not selected 


X 


L 


X 


X 


X 


High Z 


Not Selected 


X 


X 


H 


H 


X 


HighZ 


Output Disabled 


L 


H 


H 


L 


X 


High Z 


Write 


L 


H 


L 


L 


X 


High Z 


Write 


L 


H 


L 


H 


X 


Dout 


Read 



Pin Names 



Aq - A7 Address Inputs 

DIi - DI4 Data Inputo 

DOi - DO4 Data Outputs 

CD Output Disable 



CEl Chip Enable 

CE2 Chip Enable 

R/W Read/Write Input 

Vcc *^ Volt Power Supply 
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256X4 


— 


10 


— 


935 


D,F 


C 
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F1 00422 


245X4 


— 


.10 


— 
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D,F 


c 
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F10415 


1024X1 




35 




550 


D,F,P 


c 


16 




F10415A 


1024X1 




20 




550 


D,F,P 


c 


16 




F100415 


1024X1 




20 




475 


D,F,P 


c 


16 




F10470 


4096X1 




35 




830 


D.F 


c 


18 




F10470A 


4096X1 




25 




830 


D,F 


c 


18 




F1 00470 


4096X1 




35 




720 


D,F 


c 


18 




F100470A 


4096X1 




25 




720 


D,F 


c 


18 




F10474 


1024X1 




25 




830 


D,F 


c 


24 




F1 00474 


1024X1 




25 




720 


D,F 


c 


24 


TTL 
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oc 


45 


60 
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D,P 


CM 
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9341 9A 


64X9 


oc 
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500 


D.P 


c 


28 




93422 


256X4 


3S 


45 


60 


475 


D.F.P 


CM 


22* 




93422A 


256X4 


3S 


35 


45 


475 


D,F,P 


CM 


22* 




93L422 


256X4 


3S 


60 


75 


275 


D.F.P 


CM 


22* 




93L422A 


256X4 


3S 


45 


55 


275 


D,F,P 


CM 


22* 
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256X9 


3S 


45 
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D 


C 


22 




93415 


1024X1 


OC 


45 


60 


475 


D.F.P 


CM 
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9341 5A 


1024X1 


OC 


30 




475 


D.F.P 


C 
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93L415 


1024X1 


OC 


60 


70 


225 


D,F,P 


CM 


16 




93425 


1024X1 


3S 


45 


60 


475 


D,F,P 


CM 


16 




93425A 


1024X1 


3S 


30 


50 


475 


D.F.P 


CM 


16 




93L425 


1024X1 


3S 


60 


70 


225 


D,F,P 


CM 


16 




93471 


4096X1 


3S 


45 


60 


650 


D,F,P 


CM 


18 




193471 A 


4096X1 


3S 




45 


650 


D,F,P 


CM 


18 




t93475 


1024X4 


3S 


45 


60 


700 


D.F.P 


CM 


18 



Note 1. D = Ceramic DIP, F = Flatpak, P = Plastic DIP (commercial only). 

Note 2; M = Mil Temp Range -55»C to +125''C, C = Commercial Temp Range 0° to TCC. 

* 24-Pin in Flatpak 
t Available Soon 
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Cross Reference 





Fairchild 
Part No. 


AMD 


Fujitsu 


Hitachi 


Intel 


Motorola 


National 


Signetics 


Tl 


ECL 


F10410 






HM2105 




MCM10144 










F10414 






HM10414 




MCM10152 


DM1 041 4A 








F100414 




















F10422 




MBM 10422 


HM10422 






DM10422 


10422 






F1 00422 






HM1 00422 








100422 






Flb415 


Ami 041 5 


MBM10415' 


HM2110 




MCM10146 


DM10415 


10415 






F100415 


Ami 0041 5 




HM100415 








100415 






F10470 


Ami 0470 


MBM10470 


HM10470 




MCM 10470 


DM10470 


10470 






F1 00470 


Ami 00470 




HM1 00470 








100470 






F10474 




MBM10474 


HM10474 




MCM10474 




10474 






F1 00474 






HM1 00474 








100474 




TTL 


93419 




MBM93419 










82S19 






93422 


Am93422 








MCM93422 










93L422 


Am93L422 


















93479 










MCM93479 




82S212 






93415 






HM2510 


2115H 


MCM93415 






54/74S314 




93L415 








2115 








54/74LS314 




93425 


Am93425 




HM2511-1 


2125 


MCM93425 






54/74S214 




93L425 








2125 












93471 




















93475 








2149H-2 








2149H 



LL All cross references listed above are for general replacement. Refer to device data sheets for specific parameter equivalence. 
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F10414 

256 X 1-Bit Static 
Random Access Memory 



F10K ECL Product 



Description 

The F10414 is a 256-bit read/write Random Access 
Memory (RAM), organized 256 words by one bit. It is 
designed for high-speed scratchpad, control and buffer 
storage applications. The device includes full on-chip 
address decoding, separate Data input and non-inverting 
Data output lines, as well as three active-LOW Chip 
Select lines. 



Address Access Time- 10 ns Max 

Cliip Select Access Time- 6.0 ns Max 

Open-emitter Outputs for Easy Memory Expansion 

Power Dissipation-1.8 mW/Bit Typ 

Power Dissipation Decreases with Increasing 

Temperature 



Pin Names 

We 

CSb-CS2 
A0-A7 

D 

o 



Write Enable Input (Active LOW) 
Chip Select Inputs (Active LOW) 
Address Inputs 
Data Input 
Data Output 



Connection Diagram 
16-Pin DIP (Top View) 



AoC 1 

Ai[^ 2 

A2L 3 

A3 [j; 4 

CSo 5 

CSi ^ 6 

CS2^ 7 

Vee C ^ 



16 
15 
14 
13 
12 
11 
10 
9 



□ Vcc 

□ o 

J WE 

□ A7 

□ Ag 

□ As 

□ A4 



Note 

The 16-pin Flatpak version has the same pinouts (Connection Diagram) as 
the Dual In-line Package. 



Logic Symbol 

5 6 7 13 



14 



Logic Diagram 
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Vcc = Pin 16 
Vee = Pin 8 
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F10415 

1024x1 -Bit Static 
Random Access Memory 



F10K ECL Product 



Description 

The F10415 is a 1024-bit read/write Random Access 
Memory (RAM), organized as 1024 words by one bit per 
word and designed for high-speed scratchpad, control 
and buffer storage applications. It is available in two 
speed versions, the F10415 and F10415A. The device 
includes full on-chip address decoding, separate Data 
input and non-inverting Data output lines, as well as an 
active-LOW Chip Select line. 



Address Access Time 
F10415-35 ns Max 
F10415A-20 ns Max 
Chip Select Access Time 
F1 041 5 -10 ns Max 
F10415A-8.0 ns Max 

Open-emitter Outputs for Easy Memory Expansion 

Power Dissipation-0.5 mW/Bit Typ 

Power Dissipation Decreases with Increasing 

Temperature 



Connection Diagram 
16-Pin DIP (Top View) 




Note 

The 16-pin Flatpak version has the same pinouts (Connection Diagram) as 
the Dual In-line Package. 



Pin Names 

We" 

cs' 

A0-A9 

D 

O 

Logic Symbol 



Write Enable Input (Active LOW) 
Chip Select Input (Active LOW) 
Address Inputs 
Data Input 
Data Output 



Logic Diagram 
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32 X 32 ARRAY 



SENSE AMPS 
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F10Z416 

256 X 4''Bit ProorBinnroblG 
Read Only Memory 

F10K Junction Fuse ECL Memory 



Description 

The F10Z416 is a fully decoded 1024-bit Programmable Read 
Only Memory (PROM), organized 256 words by four bits 
per word. The F10Z416 is designed for high speed control 
store, mapping, code conversion and logic replacement. The 
device is available in two speed versions, standard speed 
and 'A' grade. 

The F10Z416 uses open base transistor (junction) fuse cells. 
Initially the unprogrammed cell is in the logic '0' state. The cell 
can be programmed to a logic '1' state by following the 
specified programming procedure which fuses aluminum 
through the emitter base junction of the cell transistor. * 

• Address Access Time Y 

F10Z416 — 15ns fVlax 
F10Z416A — 10ns IVlax 

• Highly Reliable Junction Fuses 

• Power Dissipation — 0.53mW/Bit Typ 

• Power Dissipation Decreases with Increasing Temperature 



Connection Diagram 
16-Pln DIP (Top View) 




Notes 

Vcp (Pin 1 ) is connected to the Programmer (+10.5 V) during programming 
only; otherwise, it should be grounded. 

The Flatpak version has the same pinout (Connection Diagram) as the 
Dual In-line Package. 



Pin Names 

CS 

A0-A7 
O1-O4 



Chip Select Input (Active LOW) 
Address Inputs 
Data Outputs 



Logic Symbol 



Logic Diagram 
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F10422 

256 X 4-Bit Static 
Random Access IVIemory 

F10K ECL Product 



Description 

The F10422 is a 1024-bit read/write Random Access 
Memory (RAM), organized 256 words by four bits per 
word. It is designed for high-speed scratchpad, control 
and buffer storage applications. The device includes full 
on-chip address decoding, separate Data input and 
non-inverting Data output lines, as well as four 
active-LOW Bit Select lines. 



Address Access Time- 10 ns Max 

Bit Select Access Time-5.0 ns Max 

Four Bits Can be independently Selected 

Open-emitter Outputs for Easy Memory Expansion 

Power Dissipation -0.92 mW/Bit Typ 

Power Dissipation Decreases with Increasing 

Temperature 



Pin Names 

WE " 

"BSc)-"BS3 
A0-A7 
D0-D3 
O0-O3 

Logic Symbol 



Write Enable Input (Active LOW) 
Bit Select Inputs (Active LOW) 
Address Inputs 
Data Inputs 
Data Outputs 



Vcc = Pin 24 
VccA = Pin 1 
Vee = Pin 12 



Connection Diagrams 
24-Pin DIP (Top View) 
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Note 

The 24-pin flatpak version has the same pinout connections as the 
Dual In-Line package. 
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Logic Diagram 
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F10470 

4096 X 1-Bit Static 
Random Access Memory 



F10K ECL Product 



Description 

The F10470 is a 4096-bit read/write Random Access 
Memory (RAM), organized 4096 words by one bit per 
word and designed for high-speed scratchpad, control 
and buffer storage applications. It is available in two 
speed versions, the F10470 and F10470A. The device 
includes full on-chip address decoding, separate Data 
input and non-inverting Data output lines, as well as 
an active-LOW Chip Select line. 

• Address Access Time 
F1 0470 -35 ns IVlax 
F10470A-25 ns Max 

• Chip Select Access Time 
F10470-15 ns IVlax 
F10470A-10 ns Max 

o Open-emitter Outputs for Easy Memory Expansion 

• Power Dissipation-0.20'mW/Bit Typ 

o Power Dissipation Decreases with Increasing 
Temperature 



Pin Names 

We" 
cs" 

Ao-Aii 

D 

O 

Logic Symbol 



Write Enable Input (Active LOW) 
Chip Select Input (Active LOW) 
Address Inputs 
Data Input 
Data Output 
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Connection Diagram 
18-Pin DIP (Top View) 



0^1 

Ao 2 
Ai □ 3 
Az 4 
A3 ^ 5 
A4 6 
As 7 
Ae 8 
Vee C 9 



18 ^ Vcc 

16 ^ cs 
15 I WE 

14 ]J Aii 

13 ^ Aio 

12 U Ag 

11 ^ Aa 

10 ^ A7 



Note 

The 18-pin Flatpak version has the same pinouts (Connection Diagram) as 
the Dual In-line Package. 



Logic Diagram 
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Vcc = Pin 18 
Vee = Pin 9 
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F10474 

1024 X 4-Bit Static 
Random Access l\/[emory 



F10K ECL Product 



Description 

The F10474 is a 4096-bit read/write Random Access 
Memory (RAM), organized 1024 words by four bits per 
word. It is designed for liigli-speed scratcfipad, control 
and buffer storage applications. The device includes full 
on-chip address decoding, separate Data input and 
non-inverting Data output lines, as well as an 
active-LOW Chip Select line. 



Address Access Time -25 ns Max 
Chip Select Access Time-15 ns Max 
Open-emitter Outputs for Easy Memory Expansion 
Power Dissipation-0.20 mW/Bit Typ 
Power Dissipation Decreases with Increasing 
Temperature 



Pin Names 

WE" 

CS" 

A0-A9 

D0-D3 

O0-O3 

Logic Symbol 



Write Enable Input (Active LOW) 
Chip Select Input (Active LOW) 
Address Inputs 
Data Inputs 
Data Outputs 



Connection Diagram 
24-Pln DIP (Top View) 
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□ As 


VeeH 


12 


13 


□ A7 



Note 

The 24-pin flatpak version has the same pinout connections'as the 
Dual In-Line package. 
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Vcc = Pin 24 
VccA = Pin 1 
Vee = Pin 12 
NC = Pin 10 
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Logic Diagram 
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^■HHBHi 16,364X1 -Bit Static 

A Schlumberger Company »^ ■ * a a 

Random Access Memory 



Description 

The F10480 is a 16,384-bit read/write Random Access 
Memory (RAM), organized 16,384 words by one bit per word. 
It is designed for high-speed scratchpad, control and buffer 
storage and main memory applications. The device includes 
full on-chip address decoding, separate Data input and 
non-inverting Data output lines, as well as an active LOW 
Chip Select line. • 

• Address Access Time — 25ns Max 

• Chip Select Access Time — 10ns Max 

• Open-emitter Outputs for Easy Memory Expansion 

• Power Dissipation — 0.055mW/Bit Typ 

• Power Dissipation Decreases with Increasing Temperature. 



Logic Symbol 



19 17 



Pin Names 

WE 
CS 

Ao-Ai3 

D 

O 



Write Enable Input (Active-LOW) 
Chip Select Input (Active-LOW) 
Address Inputs 
Data Input 
Data Output 




Vcc = Pin 20 
GND = Pin 10 



Connection Diagram 
20-Pin DIP 



Table 1 Truth Table 



Inputs 


Output 


Mode 


CS 


WE 


D|N 


Open Emitter 


H 


X 


X 


L 


Not Selected 


L 


L 


L 


L 


Write "0" 


L 


L 


H 


L 


Write "1" 


L 


H 


X 


dqut 


Read 



L = LOW Voltage Levels = -1.7 V 
H = HIGH Voltage Levels = -0.9 V 
(Nominal values) 
X = Don't Care 
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The Flatpak version has the same pinouts (Connection Diagram) as the Dual 
In-Line Package. 
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F100414 


A Schlumbsrger Company 


256x1 -Bit Static 


Random Access IVIemory 




F100K ECL Product 



Description 

The F100414 is a 256-bit read/write Random Access 
Memory (RAM), organized 256 words by one bit. It is 
designed for high-speed scratchpad, control and buffer 
storage applications. The device includes full on-chip 
address decoding, separate Data input and non-inverting 
Data output lines, as well as three active-LOW Chip 
Select lines. 



Address Access Time- 10 ns Max 

Chip Select Access Time- 6.0 ns Max 

Open-emitter Outputs for Easy Memory Expansion 

Power Dissipation -1.8 mW/Bit Typ 

Power Dissipation Decreases with Increasing 

Temperature 



Pin Names 

WE" 

CSb-CS2 

A0-A7 

D 

O 



Write Enable Input (Active LOW) 
Chip Select Inputs (Active LOW) 
Address Inputs 
Data Input 
Data Output 




Logic Diagram 
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Connection Diagram 
16-Pin DIP (Top View) 
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Note 

The 16-pln Flatpak version has the same pinouts (Connection Diagram) as 
the Dual In-line Pacl<age. 
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F100415 


r\ OL.I iiuiTiufcjrycf ouiiipaiiy 


1024 X 1-Bit Static 




Random Access IVIemory 




F100K ECL Product 



Description 

The F100415 is a 1024-bit read/write Random Access 
Memory (RAM), organized as 1024 words by one bit per 
word and designed for high-speed scratchpad, control 
and buffer storage applications. The device includes full 
on-chip address decoding, separate Data input and 
non-inverting Data output lines, as well as three 
active-LOW Chip Select line. 



Address Access Time — 20 ns Max 

Chip Select Access Time — 8.0 ns Max 

Open-emitter Outputs for Easy Memory Expansion 

Power Dissipation-0.5 mW/Bit Typ 

Power Dissipation Decreases with Increasing 

Temperature 



Pin Names 

WE" 
CS 

A0-A9 

D 

O 



Write Enable Inputs (Active LOW) 
Chip Select Input (Active LOW) 
Address Inputs 
Data Input 
Data Output 



Connection Diagram 
16-Pin DIP (Top View) 




Note 

The 16-pin Flatpak version has the same pinouts (Connection Diagram) as 
the Dual in-line Package. 



Logic Symbol 



Logic Diagram 
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F100416 

256 X 4-Bit Programmable 
Read Only Memory 



F100K ECL Product 



Description 

The F100416 is a 1024-bit field Programmable Read 
Only Memory (PROM), organized 256 words by four bits 
per word. It is designed for high-speed control, mapping, 
code conversion, and logic replacement. The device 
includes full on-chip address decoding, non-inverting 
Data output lines, and an active-LOW Chip Select line 
for easy memory expansion. The device is manufactured 
with all bits in the logic-HIGH state. Programmed bits 
will furnish LOW levels at corresponding outputs. 



Address Access Time -20 ns Max 

Chip Select Access Time -8.0 ns Max 

Chip Select Input and Open-emitter Outputs for 

Easy Memory Expansion 

Power Dissipation -0.46 mW/Bit Typ 

Power Dissipation Decreases with Increasing 

Temperature 



Pin Names 

CS" 

A0-A7 

O1-O4 



Chip Select Input (Active LOW) 
Address Inputs 
Data Outputs 



Connection Diagram 
16-Pin DIP (Top View) 



vcpL 1 
AiC 2 

AoL " 

A7I: 

veeL 



□ vcc 

□ cs 

□ 03 

□ A4 

9 jAa 



Notes 

Vcp (Pin 1) is connected to the Programmer (+10.5 V) during programming 
only; otherwise, it should be grounded. 

The Flatpak version has the same pinout (Connection Diagram) as the 
Dual In-line Package. 



Logic Symbol 
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F100Z416 

256 X 4-Bit Programmable 
Read Only Memory 

F100K Junction Fuse ECL Memory 



Description 

The F100Z416 is a fully decoded 1024-bit Programmable Read 
Only Memory (PROM), organized 256 words by four bits 
per word. The F100Z416 is designed for high speed control 
store, mapping, code conversion and logic replacement. The 
device is available in two speed versions, standard speed 
and 'A' grade. 

The F100Z416 uses open base transistor (junction) fuse cells. 
Initially the unprogrammed cell is in the logic '0' state. The cell 
can be programmed to a logic '1' state by following the , 
specified programming procedure which fuses aluminum v-.^. 
through the emitter base junction of the cell transistor. v - '' 



Address Access Time 

F100Z416 — 15ns Max 

F1 00Z41 6A — 1 0ns IVlax * 
Higiily Reliable Junction Fuses 
Power Dissipation — 0.46mW/Bit Typ 
Power Dissipation Decreases with Increasing Temperature 



Connection Diagram 
16-Pin DIP (Top View) 



vcpL 1 

AlC 2 
AoL 4 

4 Ae^ 5 

A5^ 6 
A7C 7 
VeeL 8 



□ 02 

^ cs 

□ 03 
U 04 

□ A4 

□ A3 



Notes 

Vcp (Pin 1) is connected to the Programmer (+10.5 V) during programming 
only; otherwise, it should be grounded. 

The Flatpak version has the same pinout (Connection Diagram) as the 
Dual In-line Package. 



Pin Names 

CS" 

A0-A7 

O1-O4 

Logic Symbol 



Chip Select Input (Active LOW) 
Address Inputs 
Data Outputs 



Logic Diagram 
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Vcp = Pin 1 
Vcc = Pin 16 
Vee = Pin 8 
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F1 00470 

4096x1 -Bit Static 
Random Access IVIemory 



F100K ECL Product 



Description 

The F1 00470 is a 4096-bit read/write Random Access 
Memory (RAM), organized 4096 words by one bit per 
word and designed for high-speed scratchpad, control 
and buffer storage applications. It is available in two 
speed versions, the F1 00470 and F100470A. The device 
includes full on-chip address decoding, separate Data 
input and non-inverting Data output lines, as well as 
an active-LOW Chip Select line. 



Address Access Time 
F100470-35 ns Max 
F100470A-25 ns Max 
Chip Select Access Time 
F100470-15nsMax 
F100470A-10 ns Max 

Open-emitter Outputs for Easy Memory Expansion 
Power Dissipatipn-0.70 mW/Bit Typ 
Power Dissipation Decreases with Increasing 
Temperature 



Pin Names 

WE" 
CS" 

Ao-Aii 

D 

O 

Logic Symbol 



Write Enable Input (Active LOW) 
Chip Select Input (Active LOW) 
Address Inputs 
Data Input 
Data Output 



Connection Diagram 
18-Pin DIP (Top View) 
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Note 

The 18-pin Flatpak version has the same pinouts (Connection Diagram) as 
the Dual In-line Package. 



Logic Diagram 
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Vee = Pin 9 
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F1 00474 

1024 X 4-Bit Static 
Random Access Memory 



F100K ECL Product 



Description 

The F1 00474 is a 4096-bit read/write Random Access 
Memory (RAM), organized 1024 words by four bits per 
word. It is designed for high-speed scratchpad, control 
and buffer storage applications. The device includes full 
on-chip address decoding, separate Data input and 
non-inverting Data output lines, as well as an 
active-LOW Chip Select line. 

• Address Access Time-25 ns Max 

• Chip Select Access Time- 15 ns Max 

• Open-emitter Outputs for Easy Memory Expansion 

• Power Dissipation-0.70 mW/Bit Typ 

• Power Dissipation Decreases with Increasing 
Temperature 



Pin Names 

CS" 
A0-A9 
D0-D3 
O0-O3 

Logic Symbol 



(13)10 


Ao 


(14)11 


Ai 


(15)12 — 
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(16)13 


A3 


(17)14 


A4 


(18)15 
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Ae 


(22)19 
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As 


(24)21 


Ag 



Vcc = Pin 6 (9) 
VccA = Pin 7 (10) 
Vee = Pin 18 (21) 
( ) = Flatpak 



Write Enable Input (Active LOW) 
Chip Select Input (Active LOW) 
Address Inputs 
Data Inputs 
Data Outputs 
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Connection Diagrams 
24-Pin DIP (Top View) 
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24-Pin Flatpak (Top View) 
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F 100480 

16,384x1 -Bit Static 
Random Access IMIemory 



F100K ECL Memory 



Description 

The F1 00480 is a 16,384-bit read/write Random Access 
Memory (RAM), organized 16,384 words by one bit per word. 
It is designed for high-speed scratchpad, control and buffer 
storage and main memory applications. The device includes 
full on-chip address decoding, separate Data input and 
non-inverting Data output lines, as well as an active LOW 
Chip Select line. 



Address Access Time — 25ns Max 

Chip Select Access Time — 1 0ns IVlax 

Open-emitter Outputs for Easy Memory Expansion 

Power Dissipation — 0.044mW/Bit Typ 

Power Dissipation Decreases withi Increasing Temperature. 



Pin Names 

WE 
CS 

A0-A13 

D 

O 



Write Enable Input (Active-LOW) 
Chip Select Input (Active-LOW) 
Address Inputs 
Data Input 
Data Output 



Logic Symbol 
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F1 00480 



Vcc = Pin 20 
GND = Pin 10 



Table 1 Truth Table 



inputs 


Output 


Mode 


CS 


WE 


D|N 


Open Emitter 


H 


X 


X 


L 


Not Selected 


L 


L 


L 


L 


Write "0" 


L 


L 


H 


L 


Write " 1 " 


L 


H 


X 


DOUT 


Read 



L = LOW Voltage Levels ■ 
H = HIGH Vollaoe Levels 
(Nominal values) 
X = Don't Care 



-1.7 V 
-0.9 V 



Guaranteed Operating Ranges 



Supply Voltage (V^e) 


Ambient Temperature 
Note 4 


Min 


Typ 


Max 


-5.7 V 


-4.5 V 


-4.2 V 


0°C to 85°C 



Connection Diagram 

20-Pin DIP (Top View) 
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(Top View) 

Note 

The Flatpak version has the fame pinouts (Connection Diagram) as the Dual 
In-Line Package. 
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93419/93419A 

64 X 9-Bit Fully Decoded 

Random Access Memory 



TTL Isoplanar Memory 



Description 

The 93419/93419A is a 576-Bit Read/Write Random 
Access Memory organized 64 words by nine bits per 
word with open collector outputs. It is ideally suited for 
scratchpad, small buffer and other applications where 
the number of required words is small and where the 
number of required bits per word is relatively large. The 
ninth bit can provide parity for 8-bit word systems. 

• Open Collector Outputs 

• TTL Inputs and Outputs 

• Isoplanar Technology 

• Organization - 64 Words by Nine Bits 

• Standard 28-Pin Dual in-Line Package 

9 Data Output is the Complement of Data Input 

• Power Dissipation - 0.9 mW/Bit 

• Maximum Address Access Time 
93419 45 ns 

9341 9A 35 ns 

• Maximum Chip Select Access Time 
93419 40 ns 

93419A 30 ns 

Pin Names 

A0-A5 Address Inputs 
Dq-Db Data Inputs 
Oq-Oq Outputs 
We Write Enable Input 
OS Chip Select Input 



Connection Diagram 
28-Pin DIP 
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Logic Symbol 
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Vcc = Pin 28 
GND= Pin 14 



Falrchild Camera and Instrument Corporation 

441 Whisman Road, Mountain View, California 94042 

TWX 910 379 6435 



© 1982 Falrchild Printed in U.S.A. 4790-002-A-23-022 15M 305122 
March 1982 Falrchild reserves the right to make changes in the circuitry 
or specifications at any time without notice. 
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Logic Diagram 
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Functional Description 

The 93419/93419A is a fully decoded 576-bit Random 
Access Memory organized 64 words by nine bits. Word 
selection is achieved by means of a 6-bit address, Aq 
to A5. 

The Chip Select input provides for memory array 
expansion. For large memories, the fast chip select 
access time permits the decoding of chip select (CS) 
from the address without affecting system performance. 

The read and write operations are controlle d by the state 
of the active LOW Write Enable (WE). With WE held LOW 
and the chip selected, the data at Dp-De is written into 
the addressed location. To read, WE is held HIGH and 
the chip selected_^Data in the specified location is 
presented at Oo-Og and is inverted from Data In to 
Data Out. 

Open collector outputs are provided to allow maximum 
flexibility in output connection. In many applications 
such as memory expansion, the outputs of many 93419s 



can be tied together. In other applications the wired-OR 
is not used. In either case an external pull-up resistor of 
Rl value must be used to provide a HIGH at the output 
when it is off. Any R|_ value within the range specified 
below may be used. 

Vcc (MAX) ^ Vcc(MIN)-VoH 

loL-FO(1.6)~ ^~ n(lcEx)+FO(0.04) 

Rl is in kU 

n= number of wired-OR outputs tied together 
FO = number of TTL Unit Loads (UL) driven 
'cEx= Memory Output Leakage Current 
VoH= Required Output HIGH Level at Output Node 
loL= Output LOW Current 

The minimum Rl value is limited by output current 
sinking ability. The maximum Rl value is determined by 
the output and input leakage current which must be 
supplied to hold the output at Vqh- One Unit Load = 
40 mA HIGH/1.6 mA LOW. F0max = 5 UL. 
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« 93419/93419A 

A Schlumberger Company 



DC Characteristics Over Operating Temperature Ranges (Notes 1, 2, and 4) 



Symbol 


Characteristic 


Min 


Typ 
(Note 3) 


Max 


Unit 


Conditions 


Vol 


Output LOW Voltage 




0.3 


0.50 


V 


Vcc= Min, loL= 12 mA 


Vim 
In 


Input HIGH Voltage 


2.1 


1.6 




V 


Guaranteed Input HIGH Voltage for all Inputs 


V,L 


Input LOW Voltage 




1.5 


0.8 


V 


Guaranteed Input LOW Voltage for all Inputs 


l|L 


Input LOW Current 




-200 


-400 


mA 


Vcc=Max, V|N = 0.4 V 


l|H 


Input HIGH Current 




1.0 


40 
1.0 


mA 
mA 


Vcc=Max, V|N = 4.5 V 
Vcc=Max, V,N = 5.25 V 


'CEX 


Output Leakage Current 




1.0 


100 


mA 


Vcc= Max, VouT= 4.5 V 


VcD 


Input Clamp Diode Voltage 




-1.0 


-1.5 


V 


Vcc= Max, l|N= - 10 mA 


Ice 


Power Supply Current 






110 


mA 


Ta= 125°C 


Vcc= Max 

All Outputs Grounded 
Outputs LOW 






120 


mA 


Ta=75'C 




100 


130 


mA 


Ta = 0»C 






150 


mA 


Ta= -55'"C 



AC Characteristics Over Guaranteed Operating Ranges (Notes 1, 2, 4, 5, 6) 



Symbol 


Characteristic 


93419AXC 


93419XC 


93419XM 


Unit 


Conditions 


Min Max 


Min Max 


Min Max 


Read Mode 

Ucs 


Delay Times 

Chip Select Access Time 


30 


40 


40 


ns 


See Test Circuit 
and Waveforms 


tpcs 


Chip Select Recovery Time 


30 


40 


40 


ns 




Address Access Time 


35 


45 


60 


ns 


Write Mode 


Delay Times 

Write Disable Time 


30 


40 


45 


ns 


See Test Circuit 
and Waveforms 




Write Recovery Time 


35 


45 


55 


ns 


tw 


Input Timing Requirements 

Write Pulse Width (to guarantee write) 


25 


35 


45 


ns 


^WSD 


Data Setup Time Prior to Write 


5 


5 


5 


ns 


^WHD 


Data Hold Time After Write 


5 


5 


5 


ns 


^WSA 


Address Setup Time 


5 


5 


10 


ns 


^WHA 


Address Hold Time 


5 


5 


5 


ns 


^WSCS 


Chip Select Setup Time 


5 


5 


5 


ns 


^WHCS 


Chip Select Hold Time 


5 


5 


5 


ns 


C|N 


Input Pin Capacitance 


5 


5 


5 


PF 




Cqut 


Output Pin Capacitance 


8 


8 


8 


PF 





Notes 

1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

2. The specified LIMITS represent the "worst case" value for the parameters. Since these "worst case" values normally occur at the temperature and supply 
voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

3. Typical values are at Vqc = 5.0 V, Ty:^= +25°C, and Max loading. 

4. The Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two minute warm-up. Temperature range of 
operation refers to case temperature for Flatpaks and ambient temperature for all other packages. Typical thermal resistance values of the package at 
maximum temperature are: 

SjA (Junction to Ambient) (at 400 fpm air flow)= SO-C/Watt Ceramic DIP, 60°C/Watt Plastic DIP. 
fljA (Junction to Ambient) (still air)= 75°C/Watt Ceramic DIP, 110°C/Watt Plastic DIP 
SjC (Junction to Case) = 25°C/Watt Ceramic DIP, 40°C/Watt Plastic Dip 

5. The Max address access time is guaranteed to be the "worst case" bit in the memory using a pseudo random testing pattern. 

6. T^v measured at t\^sA= Min, t\^s^ measured at t\^= Min. 
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FAIRCHILP 

A Schlumberger Company 



93422/93422A 

256 X 4-Bit Fully Decoded 

Random Access Memory 



TTL Isoplanar Memory 



o 



Description 

The 93422yg3422A is a 1024-bit ReadA/Vrite Access 
Memory organized 256 words by four bits per word. The 
93422/93422A has 3-state outputs, and is designed 
primarily for buffer control storage and high-performance 
main memory applications. The device has a typical 
address access time of 30 ns. 

• Isoplanar Technology 

• Organization — 256 Words X 4 Bits 

• 3-State Outputs 

• Available In 22-Pln DIP or 24-Pln Flatpak Packages 

• Inverting and Non-inverting Select Inputs Provide 
Easy Memory Expansion 

• Power Dissipation — 0.475 mW/BIt Typical 

• Typical Read Access Time — 30 ns 



Logic Symbol 



Pin Names 

A0-A7 
D1-D4 

CS-), CS2 
WE 

O1-O4 
OE 



Address Inputs 
Data Inputs 
Chip Select Inputs 
Write Enable Input 
Data Outputs 
Output Enable 



Absolute Maximum Ratings 

(above which the useful life may be impaired) 



-65»C, 
-55"C, 
-0.5 V. 
- 0.5 V, 



+ 150X 
+ 125'C 
+ 7.0 V 
■f 5.5 V 



Storage Temperature 

Temperature (Ambient) Under ^ias 

Vcc Pin Potential to Ground Pin 
* Input Voltage (dc) 
•Input Current (dc) 

Voltage Applied to Outputs 
(output HIGH) 

Output Current (dc) 

'Either Input Voltage limit or Input Current limit Is sufficient to protect 
the Inputs. 
"Output Current Limit Required. 



(22) (9) (11) (15) (17) 
CS0CS1 20 9 11 13 15 
191 117 
(21)A 1(19) 



(4) 


4 


Ao 


(3) 


3 


Ai 


(2) 


2 


A2 


(1) 


1 


A3 


(23) 


27 


A4 


(5) 


5 


As 


(6) 


6 


Ae 


(7) 


7 


A7 



191 11; 

n 



CS WE Do Di D2 D3 



OE Oo O1 O2 O3 



IT 



10 16 12 14 15 
(20) (10) (14) (16) (15) 



Vcc=Pin20 
GND=Pln 10 



- 12 mA, -»-5.0nlA 
-0.5 V, + 5.50 V 

-f 20 mA 



Connection Diagram 
22 Pin DIP 



A3[^ 


1 




22 


Jvcc 


A2[: 


2 




21 


□ A4 




3 




20 


^ WE 


Aoi: 


4 




19 


□ cso 




5 




18 


□ OE 


AeC 


6 




17 


□ csi 


ArL 






16 


□ 03 


QND^ 


8 




15 


□ D3 


Dot 


9 




14 


□ 02 


OoC 


10 




13 


□ D2 




11 




12 


□0, 



Note 

The Flatpak version has the same pinouts (Connection Diagram) as the Dual- 
in-Llne Package. 
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PAIRCHIL.D 



93422/93422A 



A Schlumberger Company 



Logic Diagram 



Do Di D2 D3 

1 1 1 1 r 




ROW 
SELECT 



2k 



32x32 
MEMORY 
ARRAY 



IE 



-CSi (19) 



OUTPUT 

DATA 
CONTROL 



-Oo (10) 
-O1 Q2) 

-O2 (u) 
-O3 (le) 



COLUMN 
SELECT 



Vcc = Pin 22 
GND = Pin 8 
O = Pin Number 



As Ae A7 

©0© 



Functional Description 

The 93422/92 422A is a fully decoded 1024-bit Random Access Memory organized 256 words by four bits. Word 
selection is achieved by means of an 8-bit address, Aq through A7. 

Two chip select inputs, inverting and non-inverting, are provided for logic flexibility. For larger memories, the fast chip 
select access time permits the decoding of chip select, CS, from the address without increasing address access time. 

The read and write operations are controlled by the state of the active-LOW write enable, WE (pin 20). With WE held LOW 
and the chip selected, the data at D0-3 is written into the addressed location. To read, WE is held HIGH and the chip 
selected. Non-inverted data from the specified location is then presented at the output (O0-3). 



Truth Table 







Inputs 




Outputs 




OE 


CSo 


CSi 


WE 


D0-D3 






Pin 18 


Pin 19 


Pin 17 


Pin 20 


Pins9,11,13,15 


3-State 


Mode 


X 


H 


X 


X 


X 


High Z 


Not Selected 


X 


X 


L 


X 


X 


High Z 


Not Selected 


L 


L 


H 


H 


X 


O0-O3 


Read Stored Data 


X 


L 


H 


L 


L 


HighZ 


Write "0" 


X 


L 


H 


L 


H 


HighZ 


Write "1" 


H 


L 


H 


H 


X 


High Z 


Output Disabled 


H 


L 


H 


L 


L 


High Z 


Write "0" (Output Disabled) 


H 


L 


H 


L 


H 


High Z 


Write "1" (Output Disabled) 


Notes 






H 


= HIGH Voltage 




X = Don't Care (HIGH or LOW) 



JZ 

o 



Pin number specified for DIP only 



L = LOW Voltage 



High Z= High-Impedance. 



Guaranteed Operating Ranges 





Supply Voltage 
(Vcc) 


Ambient 
Temperature 
Note 4 


Part Number 


Min 


Typ 


Max 


93422X0, 93422AXC 


4.75 V 


5.0 V 


5.25 V 


OX, -f 75°C 


93422XM 


4.50 V 


5.0 V 


5.50 V 


-55''C, -|-125''C 



X= package type; F for Flatpak, D for Ceramic DIP, P for Plastic DIP. See Packaging Information Section for packages available on this product. 
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93422/93422A 



A Schlumberger Company 



DC Characteristics Vcc = 5.0 V ±5%, Ta=0°C to +75"'C, unless otherwise noted. 



Symbol 


Characteristic 


Min 


Typ 
(Note 3) 


Max 


Unit 


Conditions 


Vol 


Output LOW Voltage 




0.3 


0.45 


V 


Vcc= Min, loL=8 mA 


V|H 


Input HIGH Voltage 


2.1 


1.6 




V 


Guaranteed Input HIGH Voltage for all Inputs 


V|L 


Input LOW Voltage 




1.5 


0.8 


V 


Guaranteed Input LOW Voltage for all Inputs 


III 


Input LOW Current 




-150 


-300 


/iA 


Vcc=Max, V|N = 0.4 V 


l|H 
in 


Input HIGH Current 




1.0 


40 
1.0 


iiA 
mA 


Vcc=Max, V|N = 4.5 V 
Vcc = Max, V,N = 5.25 V 


VcD 


Input Diode Clamp Voltage 




-1.0 


-1.5 


V 


Vcc= Max, l|N= - 10 mA 


!0FF 


Output Current (High Z) 






50 
-50 


mA 


Vcc= Max, VouT= 2.4 V 
Vcc = Max, VouT=0.5V 


Vqh 


Output HIGH Voltage 


2.4 






V 


Vcc=Min, loH= -5.2 mA 


'os 


Output Current Short Circuit to Ground 






-70 


mA 


Vcc=M?ix, Note 7 


Ice 


Power Suply Current 
93422XC 
93422XC 
93422XM 
93422XM 




95 


130 
155 
120 
170 


mA 


Ta=+75»C Vcc = Max, 

Ta=0"'C All Inputs and Outputs Open 

Ta=+125'C 

Ta= -55''C 



AC Characteristics Over Guaranteed Operating Ranges (Notes 1, 2, 4, 5, 6) 







93422AXC 


93422XC 


g3422AXM 


93422XM 






Symbol 


Characteristic 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Unit 


Conditions 


Read Mode 


Delay Times 
















Chip Select Time 




30 




30 




35 




45 


ns 


See Test Circuit 


^ZRCS 


Chip Select to High Z 




30 




30 




35 




45 


ns 


and Waveforms 


Uos 


Output Enable Time 




30 




30 




35 




45 


ns 




^ZROS 


Output Enable to High Z 




30 




30 




35 




45 


ns 






Address Access Time 




35 




45 




45 




60 


ns 




Write IVIode 


Delay Times 














^zws 


Write Disable to High Z 




35 




35 




40 




45 


ns 


See Test Circuit 




Write Recovery Time 




35 




40 




40 




50 


ns 


and Waveforms 


Write Mode 


Input Timing Requirements 














tw 


Write Pulse Width 


25 




30 




35 




40 




ns 






(to guarantee write) 






















^WSD 


Data Set-up Time Prior to Write 


5 




5 




5 




5 




ns 




^WHD 


Data Hold Time After Write 


5 




5 , 




5 




5 




ns 




^WSA 


Address Set-up Time 


5 




10 




5 




10 




ns 




twHA 


Address Hold Time 


5 




5 




5 




10 




ns 




^WSCS 


Chip Select Set-up Time 


5 




5 




5 




5 




ns 




*WHCS 


Chip Select Hold Time 


. 5 




5 




5 




10 




ns 




C|, 


Input Pin Capacitance 




5 




5 




5 




5 


PF 


Measure with 


Co 


Output Pin Capacitance 




8 




8 




8 




8 


PF 


Pulse Technique 



o 
"co 



Notes 

1. Conditions for tesing, not shown In the Table, are chosen to guarantee operation under worst case conditions. 

2. The specified limits represent the worst case value for the parameters. Since these worst case values normally occur at the temperature and supply 
voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

3. Typical values area at Vcc = 5.0 V, T/^ = + 25 °C, and Max loading. 

4. The temperature ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute. For military range there is an additional requirement 
of a two mihute warm-up. Temperature range of operation refers to case temperature for fiatpaKs and ambient temperature for all other packages. Typical 
thermal resistance values of the package at maximum temperature are: 

SjA (Junction to Ambient) (at 400 fpm air flow)= 50°C/Watt, Ceramic DIP; 65°C/Watt, Plastic DIP; NA, Flatpak. 
SjA (Junction to Ambient) (still air) = 90°C/Watt, Ceramic DIP; llO'C/Watt, Plastic DIP; NA, Flatpak. 
djQ (Junction to Case) = 25'C/Watt, Ceramic DIP; 25°C/Watt, Plastic DIP; 15°C/Watt, Flatpak. 

5. The Max address access time is guaranteed to be the worst case bit in the memory using a pseudo random testing pattern. 

6. tyv measured at twsA= *WSA "^sasured at tw= Min. 

7. Duration of short circuit should not exceed one second. 
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FAIRCHIL-D 

A Schlumberger Company 



93L422/93L422A 

256 X 4-Bit Fully Decoded 

Random Access Memory 



TTL Isoplanar Memory 



Description 

The 93L422/93L422A is a 1024-bit ReadAA/rite Random Ac- 
cess Memory organized 256 words by four bits per word. 
The 93L422/93L422A has 3-state outputs, and is designed 
primarily for buffer control storage and high-performance 
main memory applications. The device has a typical 
address access time of 45 ns. 

o Isoplanar Technology 

• Organization — 256 Words x 4 Bits 

• 3-State Outputs 

• Available in 22-Pin DIP or 24-Pin Flatpalc Paclcages 

• Inverting and Non-Inverting Chip Select Inputs Pro- 
vide Easy Memory Expansion 

• Low Power Dissipation — 0.27 mW/Bit Typical 

• Typical Read Access Time — 45 ns 



Logic Symbol 



Pin Names 

A0-A7 
D0-D3 
CSq, CS-| 
WE 
O0-O3 
OE 



Address Inputs 
Data Inputs 
Chip Select Inputs 
Write Enable Input 
Data Outputs 
Output Enaible 



CSoCSi 
191 117 
(21)A 1(19) 

_□_ 



(22) (9) (11) (15) (17) 
20 9 11 13 15 



(4) 4 


Ao 


CS WE Do Di D2 


(3) 3 


Ai 




(2) 2 


A2 




(1) 1 


A3 




(23) 27 


A4 




(5) 5 


As 




(6) 6 


A6 




(7) 7 


A7 


OE Go O1 O2 O3 



10 16 12 14 15 
(20) (10) (14) (16) (15) 



-65»C, 
-55X, 

- 0.5 V, 

- 0.5 V, 



-HSO'C 
+ 125°C 
+ 7.0 V 
+ 5.5 V 



Absolute Maximum Ratings 

(above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc Lead Potential to Ground Lead 
Input Voltage (dc)* 
Input Current (dc)* 
Voltage Applied to Outputs 
(output HIGH)** 
Output Current (dc) 
•Either Input Voltage limit or Input Current limit is sufficient to protect 
the inputs. 
"Output Current Limit Required. 



Vcc = Pin 20 
GND=Pin 10 



- 12 mA, + 5.0 mA 
-0.5 V, + 5.50 V 

+ 20 mA 



Connection Diagram 
22-Pin DIP 



Aal^ 




^ 22 


□ vcc 




AaL 


2 


21 


□ A4 




AiL 


3 


20 


^ WE 




AoC 


4 


19 


□ cso 




AsC 


5 


18 


□ oE 


IE 


Aej^ 


6 




□ csi 


ire 

1 1 


A.C 


7 


16 




Fa 


GND^ 


8 


15 


□ D3 




Dot 




14 


□ 02 




OoC 


10 


13 


□ D2 






11 


12 


□0, 


>■ 



Note 

The Flatpak version has the same pinouts (Connection Diagram) as the Dual- 
in-Line Pacloge. 
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93L422/93L422A 



A Schiumberger Company 



Logic Diagram 



Do Dt D2 D3 




ROW 
SELECT 



3E 



32x32 
MEMORY 
ARRAY 



<Jr-' 



cs, W 

CSi 



OUTPUT 

DATA 
CONTROL 



-Oo Qd) 

-O1 M2) 

-O2 (u) 
-O3 0^ 



COLUMN 
SELECT 



Vcc = Pin 22 
GND = Pin 8 
O = Pin Number 



A5 Ag A7 

©0© 



Functional Description 

The 93L422/92L422A is a fully decoded 1024-bit Random Access Memory organized 256 words by four bits. Word 
selection is achieved by means of an 8-bit address, Aq through A7. 

Two chip select inputs, inverting and non-inverting, are provided for logic flexibility. For larger memories, the fast chip 
select access time permits the decoding of chip select, CS, from the address without increasing address access time. 

The read and write operations are controlled by the state of the active-LOW write enable, WE (pin 20). With WE held LOW 
and the chip selected, the data at Do_3 is written into the addressed location. To read, WE is held HIGH and the chip 
selected. Non-inverted data from the specified location is then presented at the output (Oo-a). 

Truth Table 







Inputs 




Outputs 




OE 


CSo 


CSi 


WE 


D0-D3 






Pin 18 


Pin 19 


Pin 17 


Pin 20 


Pins9,11,13,15 


3-State 


Mode 


X 


H 


X 


X 


X 


High Z 


Not Selected 


X 


X 


L 


X 


X 


High Z 


Not Selected 


L 


L 


H 


H 


X 


O0-O3 


Read Stored Data 


X 


L 


H 


L 


L 


High Z 


Write "0" 


X 


L 


H 


L 


H 


High Z 


Write "1" 


H 


L 


H 


H 


X 


High Z 


Output Disabled 


H 


L 


H 


L 


L 


HighZ 


Write "0" (Output Disabled) 


H 


L 


H 


L 


H 


High Z 


Write "1" (Output Disabled) 


Notes 






H = 


HIGH Voltage 




X = Don't Care (HIGH or LOW) 



Pin number specified for DIP only 

Guaranteed Operating Ranges 



L = LOW Voltage 



High Z= High-Impedance. 





Supply Voltage 
(Vcc) 


Ambient 
Temperature 
Note 4 


Part Number 


Min 


Typ 


Max 


93L422XC, 93L422AXC 


4.75 V 


5.0 V 


5.25 V 


0°C, -t-75°C 


93L422XM 


4.50 V 


5.0 V 


5.50 V 


-Sd'C, +125''C 



X= pacl<age type; F for Flatpak, D for Ceramic DIP, P for Plastic DIP. 



See Pacl<aglng Information Section for packages available on this product. 
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93L422/93L422A 



A Schlumberger Company 



DC Characteristics Vcc= 5.0 V ± 5%, Ta= O'C to + yS'C, unless otherwise noted. 



Symbol 


Characteristic 


MIn 


Typ 
(Note 3) 


Max 


Unit 


Conditions 


, Vol 


Output LOW Voltage 




0.3 


0.45 


V 


Vcc= Min, loL= 8 mA 


V|H 


Input HIGH Voltage 


2.1 


1.6 




V 


Guaranteed Input HIGH Voltage for all Inputs 


V|L 


Input LOW Voltage 




1.5 


0.8 


V 


Guaranteed Input LOW Voltage for all Inputs 


l|L 


Input LOW Current 




- 150 


- 300 


^L^ 


Vcc = Max, V||M = 0.4 V 


l|H 


Input HIGH Current 




1.0 


40 
1.0 


mA 
mA 


Vcc = Max, V|N = 4.5V 
Vcc = Max, V|N = 5.25 V 


VcD 


Input Diode Clamp Voltage 




-1.0 


-1.5 


V 


Vcc - Max, liN = - 10 mA 


'Urr 


Output Current (High Z) 






50 
-50 


uA 


Vrr= Max VniiT=2.4 V 
Vcc= Max, VouT= 0.5 V 


Vqh 


Output HIGH Voltage 


2.4 






V 


Vcc = Min, loH = 5.2 mA 


'os 


Output Current Short Circuit to Ground 






-70 


mA 


Vcc = Max, Note 7 


Ice 


Power Suply Current 
93L422XC, 93L422AXC 
93L422XC, 93L922AXC 
93L422XM 
93L422XM 




55 
60 
50 
65 


75 
80 
70 
90 


mA 


Ta=+75°C Vcc = Max, 

Ta=0''C All Inputs and Outputs Open 

Ta= + 125''C 

Ta=-55°C 



AC Characteristics Over Guaranteed Operating Ranges (Notes 1, 2, 4, 5, 6) 







93L422AXC 


93L422XC 


93L422AXM 


93L422XM 






Symbol 


Characteristic 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Unit 


Conditions 


Read Mode 


Delay Times 














^ACS 


Chip Select Time 




30 




35 




40 




45 


ns 


See Test Circuit 


tzRCS 


Chip Select to High Z 




30 




35 




40 




45 


ns 


and Waveforms 


Uos 


Output Enable Time 




30 




35 




40 




45 


ns 




tzROS 


Output Enable to High Z 




30 




35 




40 




45 


ns 






Address Access Time 




45 




60 




55 




75 


ns 




Write Mode 


Delay Times 














^zws 


Write Disable to High Z 




35 




-40 




45 




45 


ns 


See Test Circuit 




Write Recovery Time 




40 




45 




50 




50 


ns 


and Waveforms 


Write Mode 


Input Timing Requirements 














tyv 


Write Pulse Width 


30 




45 




40 




55 




ns 






(to guarantee write) 






















twSD 


Data Set-up Time Prior to Write 


5 




5 




10 




5 




ns 




*WHD 


Data Hold Time After Write 


5 




5 




5 




5 




ns 




twSA 


Address Set-up Time 


10 




10 




10 




10 




ns 




^WHA 


Address Hold Time 


5 




5 




5 




10 




ns 




^WSCS 


Chip Select Set-up Time 


5 




5 




10 




5 




ns 




twHGS 


Chip Select Hold Time 


5 




5 




5 




10 




ns 




c, 


Input Pin Capacitance 




5 




5 




5 




5 


PF 


fvleasure with 


Co 


Output Pin Capacitance 




8 




8 




8 




8 


PF 


Pulse Technique 



Notes: 

1 . Conditions for testing, not sfiown in tlie Table, are chosen to guarantee operation under "worst case" conditions. 

2. The specified Limits represents the "worst case" value for the parameters. Since these "worst case" values normally occur at the temperature and 
supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

3. Typical values are at Vcc = 5.0 V, Ta = 25°C, and Max loading. 

4. The Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute. Temperature range of operation refers to 
case temperature for Flatpaks and ambient temperature for all other packages. Typical thermal resistance values of the package at 
maximum temperature are: 

OjA (Junction to Ambient) (at 400 fpm air flow) = 50°C/Watt, Ceramic DIP; 65°C/Watt, Plastic DIP. 

OjA (Junction to Ambient) (still air) = 90°C/Watt, Ceramic DIP; 110°C/Watt, Plastic DIP. 

«jc (Junction to Case) = 25°C/Watt, Ceramic DIP; 25°C/Watt, Plastic DIP; 15°C/Watt, Flatpak. 

5. The Max address access time is guaranteed to be the "worst case" bit in the memory using a pseudo random testing pattern. 

6. tw measured at twsA = Min, twsA measured at tw = Min. 

7. Duration of short circuit should not exceed one second. 
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A Schlumberger Company 



93415/93425 
1024 XI -Bit Static 
Random Access Memory 



TTL Bipolar Memory 



Description 

The 93415 and 93425 are 1024-bit read/write Random Access 
Memories iRAMsi, organized 1024 words by one bit. The 
devices are identical except the 93415 has open collector 
outputs while the 93425 has three state outputs. They are 
designed for high speed scratchpad, control and buffer 
storage applications. Both devices are available in two speed 
versions, standard speed and 'A' grade. The devices include 
full on-chip address decoding, separate Data input and 
non-inverting Data output lines, as well as an Active-LOW 
Chip Select line. 

• Address Access Time 

9341 5/93425 — 45ns Max 
93415A/934245A — 30ns Max 

• Chip Select Access Time 

93415/93425 — 35ns Max 
9341 5A/93425A — 20ns Max 

• Fully TTL Compatible 

• Available with Open Collector (93415) or 
Three State (93425) Outputs 

• Power Dissipation — 0.5mW/ Bit Typ 

• Power Dissipation Decreases with Increasing Temperature 



Connection Diagrams 

DIP (Top View) 



Pin Names 

A0-A9 

We 

D 
O 

Logic Symbol 



Active-LOW Chip Select 
Address Inputs 
Active-LOW Write Enable 
Data Input 
Data Output 



2 6—1 

o 



2 — 


CS 

AO 


D|N 


WE 


3 


A] 






4 


A2 






5 


A3 






6 


A4 






9 


A5 






10 — 


A6 






1 1 


A? 






12 


Ae 






13 


A9 


DOUT 






Note: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-line Package. 



Truth Table 



Inputs 


Outputs 


Mode 


CS 


WE 


Din 


93415 
O.C. 


93425 
3-State 


H 


X 


X 


H 


HIGH Z 


Not Selected 


L 


L 


L , 


H 


HIGH Z 


Write "0" 


L 


L 


H 


H 


HIGHZ 


Write "1" 


L 


H 


X 


DouT 


DoUT 


Read 



H = HIGH Voltage Level 

L = LOW Voltage Level 

X = Don't Care (HIGH or LOW) 
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mmmmm^mmm 93415/93425 

FAIRCHILD 

A Schlumberger Company 



Logic Diagram 



WORD 
DRIVER 



32 X 32 
ARRAY 



ADDRESS 
DECODER 



EH 



ADDRESS 
DECODER 




30- 



Aq a, Aj A3 A4 A5 Ag Ay Ae Ag 



Vcc = Pin 16 
GND = Pin 8 



AC Test Loads and Waveforms 

Vcc 

< 600 n 



ALL INPUT PULSES 





DquT 


^1200 n-^ 







DouT 







Load A Load B 

Loading Conditions 





Input Pulses 



Functional Description 

The 93415 and 93425 are fully decoded 1024-bit Random 
Access Memories organized 1024 words by one bit. 
Word selection is achieved by means of a 10-bit address, 
Ao through Ag. 

One Chip Select input is provided for logic flexibility or for 
memory array expansion up to 2048 words without the need 
for external decoding. For larger memories, the fast chip 
select time permits the decoding of Chip Select, (CS) from the 
address without affecting system performance. 



The read and write operations are controlled by the state of 
the active-LOW Write Enable (WE) input. With WE held LOW 
and the chip selected, the data at D is written into the 
addressed location. Since the write function is level triggered, 
data must be held stable for at least twsD(min) plus tw(min) 
to insure a valid write. To read, WE is held HIGH and the 
chip selected. Non-inverted data is then presented at the 
output (O). 

The output of the 93415 is an open collector and is designed 
for use in wired-OR applicatoins. The 93425 has a three state 
output for use in bus organized systems. 
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PAIRCHIL.D 



93415/93425 



A Schlumberger Company 



DC Characteristics: Over Operating Temperature Ranges (Notes 1-4) 



Symbol 


Characteristic 


Limits 


Units 


Conditions 


MIn 


Typ 
(Note 3) 


Max 


Vol 


Output LOW Voltage 




0.3 


0.45 


V 


Vcc = Min, loL = 16 mA 


VlH 


Input HIGH Voltage 


2.1 


1.6 




V 


Guaranteed Input HIGH Voltage 
for all Inputs 


ViL 


Input LOW Voltage 




1.5 


0.8 


V 


Guaranteed Input LOW Voltage 
for all Inputs 


IlL 


Input LOW Current 




-250 


-400 




Vcc = Max, ViN = 0.4 V 


III 1 
l|H 


lnr\iit Mlf^l-I r^iirront 

input riiLari L/Urreni 




1.0 


40 
1.0 


mA 

mA 


Vcc = Max, Vin = 4.5V 
Vcc = Max, ViN = 5.25 V 


lOFF 


Output Current (HIGH Z) 93425 






50 
-50 


mA 


Vcc = Max, VouT = 2.4 V 
Vcc = Max, VouT = 0.5 V 


los 


Output Current Short 
Circuit to Ground 93425 






-100 


mA 


Vcc = Max, Note 7 


VOH 


Output HIGH Voltage 93425XM 


2.4 






V 


loH = -10.3 mA, Vcc = 5.0 V ±5% 
lOH = -5.2 mA 


ICEX 


Output Leakage Current 93415 




1.0 


100 


mA 


Vcc = Max, VouT = 4.5 V 


VcD 


Input Diode Clamp Voltage 




-1.0 


-1.5 


V 


Vcc = Max, liN = -10 mA 


Ice 


Power Supply Current 




95 


130 
155 
170 


mA 


Ta = 75''C 
Ta = 0<'C . 
Ta = -55°C 


Vcc = Max, All 
Inputs Grounded 



AC Characteristics: Over Guaranteed Operating Ranges (Notes 1, 2, 4, 5, 6) 



o 
"co 



Symbol 


Characteristic 


9341 5/425 AXC 


93415/425XC 


93415/425XM 


Units 


Conditions 


Min Typ Max 


Min Typ Max 


Min Typ Max 


tACS 
tRCS 
tZRCS 
tAA 


Read Mode Delay Times 

Chip Select Access Time 
Chip Select Recovery Time 93415 
Chip Select to HIGH Z 93425 
Address Access Time 


20 
20 
20 
30 


35 
35 
35 
45 


45 
50 
50 
60 


ns 


See Test Circuit 
and Waveforms 


tzws 

tWR 


Write Mode Delay Times 

Write Disable to HIGH Z 
Write Recovery Time 


20 
25 


35 
40 


45 
50 


ns 


See Test Circuit 
and Waveforms 


tw 

twSD 
tWHD 
tWSA 
tWHA 

twscs 

tWHCS 


Write Mode Timing Requirements 

Write Pulse Width 
(to guarantee write) 
Data Setup Time Prior to Write 
Data Hold Time After Write 
Address Setup Time 
Address Hold Time 
Chip Select Setup Time 
Chip Select Hold Time 


30 

5 
5 
5 
5 
5 
5 


35 

5 
5 
5 
5 
5 
5 


40 

5 
5 
15 
5 
5 
5 


ns 


See Test Circuit 
and Waveforms 


Ci 
Co 


Input Pin Capacitance 
Output Pin Capacitance 


4 5 
7 8 


4 5 
7 8 


' 4 5 
7 8 


PF 


Measure with 
Pulse Technique 



Notes: 

1 . Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

2. The specified Limits represents the "worst case" value for the parameters. Since these "worst case" values normally occur at the temperature and 
supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

3. Typical values are at Vcc = 5.0 V, Ta = 25°C, and Max loading. 

4. The Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute. Typical thermal resistance values of the 
package at maximum temperature are: 

ejA (Junction to Ambient) (at 400 fpm air flow) = 50''C/Watt, Ceramic DIP; 65°C/Watt, Plastic DIP. , 

0JA (Junction to Ambient) (still air) = 90°C/Watt, Ceramic DIP; llO'C/Watt, Plastic DIP. 

0JC (Junction to Case) = SS'C/Watt, Ceramic DIP; 25''C/Watt, Plastic DIP; 15°C/Watt, Flatpak. 

5. The Max address access time is guaranteed to be the "worst case" bit in the memory using a pseudo random testing pattern. 

6. tw measured at twsA = Min, twSA measured at tw = Min. 

7. Duration of short circuit should not exceed one second. 
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FAIRCHILP 

A Schlumberger Company 



93471 

4096X1 -Bit Static 
Random Access IVIemory 



TTL Bipolar Memory 



Description 

The 93471 is a 4096-bit read/write Random Access 
Memory (RAM), organized 4096 words by one bit. It is de- 
signed for high speed scratchpad, control and buffer 
storage applications. The 93471 is available in two speed 
versions, standard speed and 'A' grade. The device includes 
full on-chip address decoding, separate Data inputs and 
non-inverting Data outputs, as well as an Active-LOW Chip 
Select line. 



Address Access Time — 45ns Max 

Cliip Select Access Time — 30ns IVlax 

Fully TTL Compatible 

Features Three State Outputs 

Power Dissipation — 0.15mW/Bit Typ 

Power Dissipation Decreases with Increasing Temperature 



Connection Diagram 

DIP (Top View) 



DoUT 


L 






18 


□ 


vcc 


Ao 


C 


2 






□ 


D|N 


Al 


C 


3 




16 


□ 


CS 


A2 


C 


4 




15 




WE 


A3 


C 


5 




14 


□ 


All 


A4 


C 


6 




13 


□ 


AlO 


As 


L 






12 


□ 


Ag 


A6 


L 


8 






□ 


As 


GNO 


C 


9 




10 


□ 


Ay 



Pin Names 

CS 

A0-A11 
WE 
D 
O 



Chip Select 
Address Inputs 
Write Enable 
Data Input 
Data Output 



Logic Symbol 





16 


17 
1 


15 


2 — 


CS 

Ao 




WE 


3 


Al 






4 


A2 






5 


A3 






6 


A4 






7 


A5 






8 


A6 






10 


A7 






11 


As 






12 


A9 






13 


Aid 






14 


An 


Dqut 





Vcc = Pin 18 
GND = Pin9 



Truth Table 



Inputs 


Outputs 


Mode 


CS 


WE 


Din 


DoUT 


H 


X 


X 


HIGHZ 


Not Selected 


L 


L , 


L 


HIGH Z 


Write "0" 


L 


L 


H 


HIGH Z 


Write "1" 


L 


H 


X 


DouT 


Read 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care (HIGH or LOW) 



O 
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FAIRCHILD 



A Schlumberger Company 



O 



Logic Diagram 



WORD 
DRIVER 



ADDRESS 
DECODER 



A6 



A8 



AlO 



64 X 64 
ARRAY 



t ♦ 



SENSE AMPS 
AND 
WRITE 
DRIVE 



>o-A 



■DOUT 



IVERS I 



ADDRESS 
DECODER 



Ao 



A2 



33- 



•D|N 



Ay Ag All Ai A3 A5 



Vcc = Pin 18 
GND = Pin9 



AC Test Loads and Waveforms 



Loading Conditions 

Vcc 



Input Pulses 





Dqut 







30 pF 





DoUT 


^1 k ? 





30 pF 



Load A 



Load B 



ALL INPUT PULSES 





Functional Description 

The 93471 is a fully decoded 4096-bit Random Access 
Memory organized 4096 words by one bit. Word selection 
is achieved by means of a 12-bit address, Ao through An. 

One Chip Select input is provided for logic flexibility and 
for memory array expansion up to 8192 bits without the 
need for external decoding. For larger memories, the fast 
chip select time permits the decoding of Chip Select, (CS) 
from the address without affecting system performance. 



The read and write operations are controlled by the state 
of the active-LOW Write Enable (WE) input. With WE held 
LOW and the chip selected, the data at D is written into 
the addressed location. Since the write function is level 
triggered, data must be held stable for at least twsD(min) 
plus tw(min) to insure a valid write. To read, WE is held 
HIGH and the chip selected. Non-inverted data is then 
presented at the output (O). 

The 93471 has a three state output for use in bus organized 
systems. 
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FAIRCHILD 



A Schiumberger Company 



DC Characteristics: Over Operating Temperature Ranges (Notes 1-4) 



Symbol 


Characteristic 


Limits 


Units 


Conditions 


IVlin 


Typ 

(Note 3) 


Max 


Vol 


Output LOW Voltage 




0.3 


0.50 


V 


Vcc = Min, loL = 16 mA 


VlH 


Input HIGH Voltage 


2.1 


1.6 




V 


Guaranteed Input HIGH Voltage 
for all Inputs 


VlL 


Input LOW Voltage 




1.5 


0.8 


V 


Guaranteed Input LOW Voltage 
for all Inputs 


IlL 


Input LOW Current 




-250 


-400 


mA 


Vcc = Max, Vin = 0.4 V 


llH 


Input HIGH Current 




1.0 


40 
1.0 


mA 
mA 


Vcc - Max, Vin = 4.5 V 
Vcc = Max, Vin - 5.25 V 


VcD 


Input Diode Clamp Voltage 




-1.0 


-1.5 


V 


Vcc = Max, liisf = -10 mA 


lOFF 


Output Current (HIGH Z) 






50 
-50 


mA 


Vcc = Max, VouT = 2.4 V 
Vcc = Max, VouT = 0.5 V 


VOH 


Output HIGH Voltage 


2.4 






V 


Vcc = Min, loH = -5.2 mA 


los 


Output Current Short 
Circuit to Ground 






-100 


mA 


Vcc = Max, Note 7 


Ice 


Power Supply Current 




110 
130 
100 
140 


170 
180 


mA 


Ta = 75°C 
Ta-0°C 
Ta = 125°C 
Ta = -55°C 


Vcc = Max, 
All Inputs and 
Outputs Open 



AC Characteristics: Over Guaranteed Operating Ranges (Notes 1-6) 







93471 XC 


93471 XM 






Symbol 


Characteristic 


Min 


Typ 

(Note 3) 


Max 


Min 


Typ 
(Note 3) 


Max 


Units 


Conditions 


tACS 

tzws 

tWR 
tAA 


Read Mode Delay Times 

Chip Select Access Time 
Write Disable to HIGH Z 
Write Recovery Time 
Address Access Time 






30 
35 
35 
45 






35 
45 
45 
60 


ns 


See Test Circuit 
and Waveforms 


tw 

tWSD 
tWHD 
tWSA 
tWHA 

twscs 

tWHCS 


Write Mode Timing Requirements 

Write Pulse Width (to guarantee write) 
Data Setup Time Prior to Write 
Data Hold Time After Write 
Address Setup Time 
Address Hold Time 
Chip Select Setup Time 
Chip Select Hold Time 


30 
10 
5 
10 
5 
5 
5 






45 
15 
10 
15 
10 
10 
10 






ns 


See Test Circuit 
and Waveforms 


Cl 

Co 


Input Pin Capacitance 
Output Pin Capacitance 




4 
7 


5 
8 




4 
7 


5 
8 


PF 


Measure with 
Pulse Technique 



Notes: 

1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

2. The specified Limits represents the "worst case" value for the parameters. Since these "worst case" values normally occur at the temperature and 
supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

3. Typical values are at Vcc = 5.0 V, Ta = 25°C, and Max loading. 

4. The Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute. Temperature range of operation refers to 
case temperature for Flatpaks and ambient temperature for all other packages. Typical thermal resistance values of the package at 
maximum temperature are: 

t!jA I Junction to Ambient) (at 400 fpm air flow) = 50°C/Watt, Ceramic DIP; 65°C/Watt, Plastic DIP. 

«JA (Junction to Ambient) (still air) = 90°C/Watt, Ceramic DIP: 110°C/Watt, Plastic DIP. 

iljc (Junction to Case) = 25°C/Watt, Ceramic DIP: 25°C/Watt, Plastic DIP: 15°C/Watt, Flatpak. 

5. The Max address access time is guaranteed to be the "worst case" bit in the memory using a pseudo random testing pattern. 

6. tw measured at twsA = Min, twsA measured at tw = Min. 

7. Duration of short circuit should not exceed one second. 
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A Schlumberger Company 



93475 

1 024 X 4-Bit Static 
Random Access Memory 



TTL Bipolar Memory 



Description 

The 93475 is a 4096-bit read/write Random Access 
Memory (RAM), organized 1024 words by four bits per word. 
It is designed for high speed scratchpad, control and buffer 
storage applications. The device includes full on-chip address 
decoding, common Data input/outputs, as well as an 
Active-LOW Chip Select line. 



Address Access Time— 45ns Max 

Chip Select Access Time — 35ns Max 

Features Three State Outputs 

Common Data l/O's 

Industry standard 2114 Pinout 

Power Dissipation — 0.16mW/Blt Typ 

Power Dissipation Decreases with Increasing Temperature 



Pin Names 

A0-A9 
"CS 
WE 

I/O1-I/O4 
Logic Symbol 



Address Inputs 
Active-LOW Chip Select 
Active-LOW Write Enable 
Data Input/Outputs 





Ao 


6 


Ai 


7 


A2 


4 


A3 


3 


A4 


2 


A5 




Ae 


17 


A7 


16 


Ae 


15 


A9 



1_J 



CS 



93475 



Connection Diagram 

DIP (Top View) 




Note 

Flatpak version has the same pinouts 
(Connection Diagram) as the Dual. 



1/0, 


14 


I/02 


13 


I/03 


12 


I/04 


11 



Truth Table 



Inputs 


I/O1-I/O4 


Mode 


"Us 


WE 


H 


X 


HIGHZ 


Not Selected 


L 


H 


DOUT 


Read 


L 


L 


Din high Z 


Write 



Vcc = Pin 18 
GND = Pin9 
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FAIRCHILD 

A Schlumberger Company 



Block Diagram 



A9 

A4 
A5 

As 
A7 
As 

I/O, 
I/O2 
I/O3 
I/O4 



WE 



ROW 
SELECT 
LOGIC 



4096-BIT 
MEMORY ARRAY 
64 ROWS 
64 COLUMNS (16 x 4) 



INPUT 
DATA 
CONTROL 
LOGIC 



64 



COLUMN 
I/O CIRCUITS 



COLUMN SELECT 
LOGIC 



mm 



An Ai Aj A3 



*0 «1 «2 

AC Test Loads and Waveforms 

ALL INPUT PULSES 



VCC 



GND — *-| |-« 10 ns 





Dqut 






93475 


^1200 


^15 pF 


93475 











DOUT 





Load A Load B 

Loading Conditions 



,GND — »-| |-« 10 ns 

Input Pulses 




Functional Description 

The 93475 is a fully decoded 4096-bit Random Access 
Memory organized 1024 words by four bits per word. 
Word selection is achieved by means of a 10-bit address, 
Ao through Ag. 

One Chip Select input is provided for logic flexibility or for 
memory array expansion up to 8192 words without the need 
for external decoding. For larger memories, the fast chip 
select time permits the decoding of Chip Select, (CS) from 
the address without affecting system performance. 



The read and write operations are controlled by the state of 
the active-LOW Write Enable (WE) input. With WE held 
LOW and the chip selected, the data at l/Oi through I/O4 is 
written into the addressed locations. Since the write 
function is level triggered, data must be held stable for at 
least twsD(min) plus tw(min) to insure a valid write. To read, 
WE is held HIGH and the chip selected. Non-inverted data 
is then presented at the outputs (I/O1 through I/O4). 

The 93475 has three state outputs for use in bus organized 
systems. 
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FAIRCHILD 

A Schlumberger Company 



DC Characteristics: Over Operating Temperature Ranges (Notes 1-4) 



o 



Symbol 


Characteristic 


Limits 


Units 


Conditions 


Min 


Typ 
(Note 3) 


IVlax 


Vol 


Output LOW Voltage 




0.35 


0.45 


V 


Vcc = Min, loL = 8 mA 


VlH 


Input HIGH Voltage 


2.1 


1.6 




V 


Guaranteed Input HIGH Voltage 
for all Inputs 


ViL 


Input LOW Voltage 




1.5 


0.8 


V 


Guaranteed Input LOW Voltage 
for all Inputs 


III 

l|L 


inpul Lvjvv ourreni 




-250 


-400 


II A 


Vcc = Max, Vin = 0.4 V 


llH 


Input HIGH Current 




1.0 


40 
1.0 


n^ 

mA 


Vcc = Max, Vin = 4.5 V 
Vcc = Max, Vin = 5.25 V 


VcD 


Input Diode Clamp Voltage 




-1.0 


-1 .5 


V 


Vcc = Max, liN = -10 mA 


lOFF 


Output Current (HIGH Z) 






50 
-400 


mA 


Vcc = Max, VouT = 2.4 V 
Vcc ^ Max, VouT = 0.5 V 


VOH 


Output HIGH Voltage 


2.4 






V 


Vcc = Min, Iqh = -5.2 mA 


los 


Output Current Short 
Circuit to Ground 






-100 


mA 


Vcc - Max, Note 7 


Ice 


Power Supply Current 




140 
140 


170 
185 


mA 


Ta = 0°C 
Ta--55°C 


Vcc = Max, 
Ail Inputs and 
Outputs Open 



AC Characteristics: Over Guaranteed Operating Ranges (Notes 1-6) 







93475XC 


93475XM 






Symbol 


Characteristic 


Min 


Typ 
(Note 3) 


Max 


Min 


Typ 
(Note 3) 


Max 


Units 


Conditions 


tACS 

tZRCS 

tAA 


Read Mode Delay Times 

Chip Select Access Time 
Chip Select to HIGH Z 
Address Access Time 




20 
20 


45 




20' 
20 


60 


ns 


See Test Circuit 


tsw 
tzws 


Write Mode Delay Times 

Write Setup Time Prior to 
Chip Select Write 
Write Disable to HIGH Z 




5 
20 






5 
25 




ns 


See Test Circuit 
and Waveforms 


tWH 

tw 

tcsw 

twSD 
tWHD 
twSA 
tWHA 


Write Mode Timing Requirements 

Write Enable Hold Time 

After Chip Deselect 

Write Pulse Width (to guarantee write) 

Chip Select Write Pulse Width 

(Optional Write Mode) 

Data Setup Time Prior to Write 

Data Hold Time After Write 

Address Setup Time 

Address Hold Time 






20 

15 

20 
, 










35 

25 

25 







ns 


See Test Circuit 
and Waveforms 


Ci 
Co 


Input Pin Capacitance 
Output Pin Capacitance 




4 
7 


5 
8 




4 
7 


5 
8 


pF 


Measure with 
Pulse Technique 



Notes: 

1 . Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

2. The specified Limits represents the "worst case" value for the parameters. Since these "worst case" values normally occur at the temperature and 
supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

3. Typical values are at Vcc = 5.0 V, Ta = 25°C. and Max loading. 

4. The Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute. Temperature range of operation 
refers to case temperature for Flatpaks and ambient temperature for all other packages. Typical thermal resistance values of 

the package at maximum temperature are; 

«jA I Junction to Ambient) lat 400 fpm air flowl = 50°C/Watt, Ceramic DIP: 65°C/Watt, Plastic DIP. 

»jA (Junction to Ambient! (still airi = 90°C/Watt, Ceramic DIP; 110°C/Watt. Plastic DIP. 

«jc I Junction to Casei = 25°C/Watt, Ceramic DIP; 25°C/Watt, Plastic DIP; IS'C/Watt. Flatpak. 

5. The Max address access time is guaranteed to be the "worst case" bit in the memory using a pseudo random testing pattern. 

6. tw measured at twsA = Min. twsA measured at tw = Min. 

7. Duration of short circuit should not exceed one second. 
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93479 

256 X 9-Bit Fully Decoded 
Random Access Memory 



TTL Isoplanar Memory 



Description 

The 93479 is a 2304-Bit Read/Write Random Access 
Memory organized as 256 words by nine bits per word. It 
Is ideally suited for scratchpad, small buffer and other 
applications where the number of required words is 
small and where the number of required bits per word is 
relatively large. The ninth bit can be used to provide 
parity for 8-bit word systems. 

• Isoplanar Technology 

• Organization— 256 Words by Nine Bits 

• 3-State Outputs 

• Standard 22-Pin Dual in-Line Package 

• TTL inputs and Outputs 

• Common Data Input/Output 

• Power Dissipation— 0.29 mW/Bit 

• Maximum Address Access Time— 45 ns 

• Maximum Chip Select Access Time— 25 ns 



Pin Names 

A0-A7 Address Inputs 
Dq-Dq Data Inputs/Outputs 
OE Output Enable 

WE Write Enable Input 

OS Chip Select Input 



Connection Diagram 
22-Pin DIP 





1 


^ .a 


Jvcc 


°C 


2 


21 


□ Az 




3 


20 


□ As 




4 


19 


□ A5 




5 


18 


□ A4 




6 




□ A3 






16 


JA, 


o^L 


8 


15 


JA, 


Dot 


9 


14 






10 


13 


^ cs 


gnd[^ 


11 


12 


^ WE 



(Top View) 



Logic Symbol 









10 13 12 

i I I, 








OE CS WE 


14 




Ao 




15 




Ai 




16 




A2 




17 




A3 


93479 


18 




A4 




19 




As 




20 




Ae 




21 




A7 








Do D, 


D2 D3 D4 D5 De D7 Dg 



987654321 



Vcc=Pin22 
GND= Pin 11 



Truth Table 



CS 


Inputs 
OE 


WE 


Datain/out 
Do-Dfl 


Mode 


H 


X 


X 


High Z 


Not Selected 


L 


H 


H 


High Z 


Read, o/p Disabled 


L 


H 


L 


Data In 


Write, o/p Disabled 


L 


L 


H 


Data 


Read 


L 


L 


L 


Data In 


Write 



H = HIGH State 
L = LOW State 

X = Don't Care (HIGH or LOW) 
High Z= High-Impedance State 
Data= Previously Stored Output Data 



O 
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Logic Diagram 



Ao 
Ai 
Az 
A3 
A4 

As 
Ae 

A7 





ADDRESS 
BUFFER 


A, A \^ 












A,^ f 













X 

DECODE 
1 OF 32 



Y 

DECODE 
1 OF 8 



WE. 
CS • 
Of' 



CONTROL 
LOGIC 



WE»CS 



OE«CS«WE 



1 I I I I 

I I I I I I 

I I I I I I 
MEMORY CELL MATRIX 
32 X 8 X 9 — 2304 

I I I I I I 
I I I I I I 
I I I I I I 



COLUMN SELECT (1 OF 8) 



READ/WRITE CIRCUITS 
Din, Dout BUFFERS 



Do Di D2 D3 D4 O5 De D7 Dg 



O 



AC Test Loads and Waveforms 

Loading Condition 

Vcc 

> 450 n 



Input Pulses 



ALL INPUT PULSES 



93479 


Do-De 


^ 900 S! 7: 





LOAD A 



30 pF 

(CAPACITANCE 
INCLUDING SCOPE 
AND JIG) 



93479 


Do-Da 


^ 1 kn ? 





Pf; 30 pF 



LOADS 



GNO 




10 ns 




GND 




Functional Description 

The 93479 is a fully decoded 2304-bit Random Access 
Memory organized 256 words by nine bits. Word selec- 
tion is achieved by means of an 8-bit address, Aq to A7. 

The chip select input provides for memory array expan- 
sion. For large memories, the fast chip select access 
time permits the decoding of chip select (CS) from the 
address v/ithout affecting system performance. 

The read and write operations are_controlled by the state 
of the active-LOW write enable (WE) input. With WE held 
LOW, the chip selected, and the output disabled, the 
data at Dq-Ds is written into the addressed location. 



Since the write function is level-triggered, data must be 
held stable for at least twsp (min) plus tw (min) to insure 
a valid write. To read, WE is held HIGH, the chip 
selected, and the output enabled. Non-inverted data is 
then presented at the outputs (Dq-Ds). 

The 3-state output provides high-speed drive capability 
for high capacitive load systems. The third state (high- 
impedance) allows bus-organized systems where multiple 
outputs ate connected to a common bus. 
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93479 



AC Characteristics Over Guaranteed Operating Ranges (Notes 1, 2, 4, 5, 6) 



Symbol 


Characteristic 


93479XC 


Unit 


Conditions 


Min 


Max 


nedU IVIUUc 

t/\cs 


Ucldy 1 Imco 

Chip Select Time 




25 


ns 


See Test Circuit and Waveforms 


tzRCS 


Chip Select to High Z 




25 


ns 


t/\oS 


Output Enable Time 




25 


ns 


^ZROS 


Output Enable to High Z 




25 


ns 




Address Access Time 




45 


ns 


Write Mode 

tzws 


Delay Times 

Write Disable to High Z 




25 


ns 


See Test Circuit and Waveforms 


tw 


Input Timing Requirements 

Write Pulse Width (to guarantee write) 


25 




ns 


tso 


Output Enable Set-up Time 


5 




ns 




Output Enable Hold Time 


5 




ns 


twSD 


Data Set-up Time Prior to Write 


25 




ns 


tWHD 


Data Hold Time After Write 


5 




ns 


twSA 


Address Set-up Time 


5 




ns 


twHA 


Address Hold Time 


5 




ns 


twscs 


Chip Select Set-up Time 


5 




ns 


twHCS 


Chip Select Hold Time 


5 




ns 




Input Pin Capacitance 




5 


PF 


Cqut 


Output Pin Capacitance 




8 


PF 



DC Characteristics Over Guaranteed Operating Ranges (Notes 1, 2, 4) 



Symbol 


Characteristic 


Min 


Typ 
(Notes) 


Max 


Unit 


Conditions 


Vol 


Output LOW Voltage 




0.3 


0.50 


V 


Vcc= Min. loL = 9-6 mA 


Vqh 


Output HIGH Voltage 


2.4 






V 


Vcc= Min, loH= -5.2mA 


V|H 


Input HIGH Voltage 


2.1 


1.6 




V 


Guaranteed Input HIGH Voltage for all Inputs 


V|L 


Input LOW Voltage 




1.5 


0.8 


V 


Guaranteed Input LOW Voltage for all Inputs 


l|L 


Input LOW Current 




-250 


-400 


/^A 


Vcc= Max, V|N = 0.4 V 


l|H 


Input HIGH Current 




1.0 


40 
1.0 


/iA 
mA 


Vcc= Max, V|N = 4.5 V 
Vcc= Max, V||si = 5.25 V 


'off 


Output Current (High Z) 






50 
-400 


^A 


Vcc=Max, VouT=2.4 V 
Vcc= Max, VouT=0.5 V 


VcD 


Input Diode Clamp Voltage 




- 1.0 


- 1.5 


V 


Vcc= Max, l|N= - 10 mA 


'cc 


Power Supply Current 






165 


mA 


Ta>75''C 


Vcc=Max 

All Inputs Grounded 

Outputs LOW 




135 


185 


mA 


Ta=OX 


'os 


Output Current Short Circuit to Ground 






-70 


mA 


Vcc= Max, Note 7 



o 
'co 



Notes 

1. Conditions for testing not stiown in ttie Table are chosen to guarantee operation under worst case conditions. 

2. Ttie specified limits represent thie worst case value for tfie parameters. Since tfiese worst case values normally occur at the temperature and supply 
voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

3. Typical values are at V^q = 5.0 V, T^^ = + 25°C, and Ivlax loading. 

4. The temperature ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two minute warm-up. Temperature range of 
operation refers to case temperature for flatpaks and ambient temperature for all other packages. Typical thermal resistance values of the package at 
maximum temperature are: 

'/jA (Junction to Ambient) (at 400 fpm air flow)= 30°CA/Vatt, Ceramic DIP 
«jA (Junction to Ambient) (still air)= 60°CA/Vatt, Ceramic DIP 
^/jc (Junction to Case)= 12°C/Watt, Ceramic DIP 

5. The Max address access time is guaranteed to be the worst case bit in the memory using a pseudo random testing pattern. 

6. t^/v measured at t\/\,sA= Min, twsA measured at t\/y= f^lin. 

7. Duration of short circuit should not exceed one second. 
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93Z450/93Z451 

1 024 X 8-Bit Programmable 

Read Only Memory 



Isoplanar-Z Junction FuseTTL Memory 



Description 

The 93Z450 and 93Z451 are fully decoded 8,192-bit 
Programmable Read Only Memories (PROMs), organized 
1024 words by eight bits per word. The two devices are 
identical except the 93Z450 has open collector outputs while 
the 93Z451 has three state outputs. Both devices are available 
in two speed versions, standard speed and 'A' grade. 

The 93Z450 and 93Z451 use open base transistor (junction) 
fuse cells. Initially the unprogrammed cell is in the logic 
'0' state. The cell can be programmed to a logic '1' state 
by following the specified programming procedure which 
fuses aluminum through the emitter base junction of the 
cell transistor. 

• Address Access Time 

93Z450/93Z451 —45ns IVlax 
93Z450A/93Z451A — 35ns IVlax 

• Chip Select Access Time 

93Z450/93Z451 — 30ns l\/lax 
93Z450A/93Z451 A — 25ns l\/lax 

• Fully TTL Compatibie 

• Higlily Reliable Vertical Fuses 

• Available with Open Collector (93Z450) or ^ 
Three State (93Z451) Outputs 

• Low Current PNP Inputs ^ 

• Power Dissipation — 58^W/Bit Typ 



Pin Names 

A0-A9 

"CS"i.'CS'2. CS3, CS4 

01-08 



Address Inputs 
Chip Select Inputs 
Data Outputs 



Absolute Maximum Ratings 

Storage Temperature 
Temperature (Ambient) under Bias 
Vcc 

Input Voltage 

Current into Output Terminal 
Output Voltages 



-65°C to +150°C 
-55°C to+125°C 
-0.5 V to +7.0 V 
-0.5 V to +5.5 V 
100 mA 

-0.5 V to +5.5 V 



stresses greater than those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. This is a stress rating only, and 
functional operation of the device at these or any other conditions above 
those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 



Logic Symbol 

CSt CS2 CS3 CS4 
21 20 19 18 




8 — 


Ao 


7 


Ai 


6 


Aj 


5 — 


A3 


4 


A4 


3 


As 


2 


As 


1 — 


A? 


23 


Aa 


22 


A9 



93Z4S0/93Z451 



O1 O2 O3 O4 Os Oe O7 Os 



9 10 11 13 14 15 16 17 



Vcc = Pin 24 
GND = Pin 12 



Connection Diagram 
24-Pin DIP 



A.C 




\^ 24 


□ Vcc 


AeC 


2 


23 


As 


AsC 


3 


22 


JA, 




i 


21 


^ cSi 






20 




A.C 


6 


19 


Jl CS3 




1 


18 


U CS« 


AoC 


8 


17 


□ Oe 


oC 


9 


16 


□ 0, 




10 




□ 06 


03C 


11 


14 


□ os 


GND [2 


12 


13 


□ 04 



(Top View) 



Note 

The Flatpak version has the same pinouts (Connection Diagram) as 
Dual In-line Package. 
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Logic Diagram 



A9 

As 

A7 

Ae 
As 

A4 
A3 



A2 

Ai 
Ao 
CSi 
CSz 
CS3 



1-OF-128 
DECODER 



S192-BIT CELL 
128 X 64 
MEMORY MATRIX 



5 



3 

































1-0F-8 




1-0F-8 




1-0F-8 




1-0F-8 




1-0F-8 




1-OF-8 




1-0F-8 




1-0F-8 


DECODER 




DECODER 




DECODER 




DECODER 




DECODER 




DECODER 




DECODER 




DECODER 

































H M M U 



02 



03 



04 



05 



06 



Os 



Functional Description 

The 93Z450 and 93Z451 are TTL Bipolar field Programmable 
Read Only Memories (PROMs) organized 1024 words by 
eight bits per word. Open-collector outputs are provided on 
the 93Z450 for use in wired-OR systems. The 93Z451 has 
3-state outputs which provide active pull ups when enabled 
and high output impedance when disabled. This allows 
optimization of word expansion in bus organized systems. 

Four chip select inputs are provided to allow memory 
expansion of up to 128K without the need for external 
decoding. Either device is enabled only when CSi and CS2 
are LOW and CS3 and CS4 are HIGH. 

Programming, which is accomplished by selectively shorting 
fuse junctions, is outlined in the following section. 

The read function is identical to that of a conventional Read 
Only Memory (ROM). A binary address is applied to the 
address pins Ao through A9, the chip is selected and data is 
available at the outputs after tAA. 



AC Test Output Load 



5.0 V 



Rli < 300 (I 



OUTPUT 



30 pF Z 









600 11 



Test Conditions 

Input pulse; V to 3.0 V 

Input pulse rise and fall times: 5 ns between 1 V and 2 V 
Measurements made at 1.5 V level 



O 
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Guaranteed Operating Ranges 



Part Number 


Supply Voltage 


(Vcc) 


Ambient Temperature 


Min 


Typ 


Max 


93Z450XC, 93Z451XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+75°C 


93Z450XM,93Z451XM 


4.50 V 


5.0 V 


5.50 V 


-55°Cto +125°C 



X = Package Type; F for Flafpak, D tor Ceramic DIP, P for Plastic DIP, L for Leadless. 



DC Characteristics Over guaranteed operating ranges unless otherwise noted 



Symbol 


Characteristic 


Min 


Typ(^) 


Max 


Unit 


Condition 


ViL 


Input LOW Voltage 






0.8 


V 


Guaranteed Input LOW Voltage for All Inputs 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage for All Inputs 


Vie 


Input Clamp Diode Voltage 






-1.2 


V 


Vcc = Min, l|N = —18 mA 


Vol 


Output LOW Voltage 




0.30 


0.45 


V 


Vcc = Min, loL = 16 mA 


VOH 


Output HIGH Voltage 
(93Z451 only) 


2.4 






V 


Vcc = Min, loH = -2.0 mA 
Address Any '1' 


IlL 


Input LOW Current 




-10 


-100 


mA 


Vcc = Max.'ViL = 0.45 V 


ilH 


Input HIGH Current 






40 


^A 


Vcc = Max, ViH = 2.4 V 


lOHZ 


Output Leakage Current for 
High Impedance State 
(93Z451 only) 






50 
-100 


mA 
mA 


VoH = 2.4V 
Vol = 0.4 V 


0°C to +75°C 


lOHZ 


Output Leakage Current for 
High Impedance State 
(93Z451 only) 






100 
-100 


mA 

mA 


VoH = 2.4V 
Vol = 0.4 V 


-55°C to +125°C 


ICEX 


Output Leakage Current 
(93Z450 only) 






50 


mA 


Vcc = 5.25 V, VcEX = 4.95 V. 0°C to +75°C 
Chip Deselected 


ICEX 


Output Leakage Current 
(93Z450 only) 






100 


mA 


Vcc = 5.5 V, VcEX = 5.2 V, -55°C to + 125°C 
Chip Deselected 


Jos 


Output Short-Circuit 
Current (93Z451 only) 


-15 


-35 


-90 


mA 


Vcc = Max, Vo = V, Note 2 
Address Any '1' 


Ice 


Power Supply Current 




95 


155 


mA 


Vcc = Max 


C|N 


Input Pin Capacitance 




4.0 




PF 


Vcc = 5.0 V, V|N = 4.0 V, f = 1.0 MHz 


Co 


Output Pin Capacitance 




7.0 




PF 


Vcc = 5.0 V. Vo = 4.0 V, f = 1.0 MHz 



AC Characteristics 







93Z450AXC 
93Z451AXM 


93Z450XC 
93Z451XC 


93Z450AXM 
93Z451AXM 


93Z450XM 
93Z451XM 






Symbol 


Characteristic 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Unit 


Condition 


tAA 


Address to Output 
Access Time 




35 




45 




45 




60 


ns 


See AC Output 
Test Loading 


tACS 


Chip Select to Output 
Access Time 




25 




30 




35 




35 


ns 


See AC Output 
Test Loading 



Notes 

1. Typical values are at Vjjc " 5 V, T^ = +25°C and maxirnum loading. 

2. Not more than one output to be shorted at a time. Duration of the short circuit should not exceed one second 
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93Z510/93Z511 
2048 X 8-Bit PROM 



Isoplanar Schottky TTL Memory 



Description 

The 93Z510 and 93Z511 are fully decoded 16.384-bit field 
Programmable Read Only Memories (PROMs) organized 
2048 words by eight bits per word. The devices are identical 
except for the output stage. The 93Z510 has open-collector 
outputs; the 93Z51 1 has 3-state outputs. Either device is 
enabled only when CSi is LOW and CS2 and CS3 are HIGH. 
The 93Z510 and 93Z51 1 are supplied with all bits stored as 
logic "Os" and can be programmed to logic "Is" by following 
the programming procedure. 

■ FAST ADDRESS ACCESS TIME— 35 ns TYP 

■ POWER DISSIPATION— 500 mW TYP 

■ FULL MILITARY AND COMMERCIAL RANGES 

■ FIELD PROGRAMMABLE 

■ ORGANIZATION— 2048 WORDS x 8 BITS 

■ OPEN-COLLECTOR OUTPUTS— 93Z510 

■ 3-STATE OUTPUTS— 93Z511 

■ LOW CURRENT PNP INPUTS 

■ FULLY DECODED — ON-CHIP ADDRESS DECODER 
AND BUFFER 

■ CHIP SELECT INPUTS PROVIDE EASY 
MEMORY EXPANSION 

■ WIRED-OR CAPABILITY— 93Z510 

■ STANDARD 24-PIN DUAL IN-LINE PACKAGE 

■ HIGH RELIABILITY VERTICAL FUSES 



Logic Symbol 



Pin Names 

Aq-Aio 

CSi, CS2, CS3 
Oi-Os 



Address Inputs 
Chip Select Inputs 
Data Outputs 



Absolute Maximum Ratings 

Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc 

Input Voltage 

Current into Output Terminal 
Output Voltages 



-65°C to +150°C 
-55°C to -l-125°C 
-0.5 V to +7.0 V 
-0.5 V to +5.5 V 
100 mA 

-0.5 V to +5.5 V 



Stresses greater than those listed under "Absolute Maximum Ratings" may cause 
permanent damage to the device. This is a stress rating only, and functional 
operation of the device at these or any other conditions above those indicated in 
the operational sections of this specification Is not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 



CSi CS2 CS3 
20 19 IS 




B 




Ao 


7 




Ai 


6 




A? 


5 




A3 


4 




A4 


3 




As 


2 




A6 


1 




A? 


23 




As 


22 




A9 


21 




A10 



93Z510/S3Z511 



Oi O2 O3 O4 O5 Oe O7 Ob 



9 10 11 13 14 15 



Vcc 

GND 



Pin 24 
Pin 12 



Connection Diagram 
24-Pin DIP 





1 


W 24 


J Vcc 




A6 


2 


23 


□ As 




As 


3 


22 


□ A9 




A4[: 


4 


21 


^ A10 




A3C: 


5 


20 


^ CSi 




A2 Q 


6 


19 


^ CS2 




A,|I 




18 


□ CS3 






8 




□ Oa 




oC 


9 


16 


□ 07 




02Q 


10 


15 


^ 06 


IE 


03 


11 


14 


□ Os 





GND^ 


12 


13 


^ O4 


Fa 



(Top View) 



Note 

The Flatpak version has the same pinouts (Connection Diagram) as the 
Dual In-line Package. 



Falrchild Camera and Instrument Corporation 
464 Ellis Street, Mountain View, California 94042 
415/962-5011 TWX 910 379 6435 



• 1981 Fairchild Printed in U.S.A. 2029-247-A-23-07 1 15M 306100 
November, 1981 Fairchild reserves the right to make changes in the circuitry or 
specifications at any time without notice. 
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Logic Diagram 



Ao • 
Ai ' 
A2 ■ 
A:, ' 
A4 ' 
Ai • 
A6' 



1-OF-128 
DECODER 



A? ■ 
As' 
A9 . 



CS? 



CS3 



16.384-BIT CELL 

128 X 128 
MEMORY MATRIX 



s 



s 

































1-OF-16 




1-0F-16 




1-OF-16 




1-OF-128 




1-0F-16 




1-OF-16 




1-OF-16 




1-OF-16 


DECODER 




DECODER 




DECODER 




DECODER 




DECODER 




DECODER 




DECODER 




DECODER 

































fTTTTTT9 



1 



02 



07 



08 



Functional Description 

The 93Z510 and 93Z51 1 are bipolar field Programmable 
Read Only Memories (PROMs) organized 2048 words by 
eight bits per word. Open-collector outputs are provided on 
the 93Z510 for use in wired-OR systems. The 93Z51 1 has 
3-state outputs which provide active pull-ups when enabled 
and high output impedance when disabled. Either device is 
enabled only when CSi is LOW and CS2 and CS3 are HIGH. 

The read function is identical to that of a conventional bipolar 
ROM. That is, a binary address is applied to the Ao through 
A10 inputs, the chip is selected, and data is valid at the 
outputs after Iaa- 

Programming (shorting selected junctions) is accomplished 
by following the procedure outlined in the following section. 



AC Test Output Load 

5.0 V 
Rli< 300 11 



OUTPUT 




30 pF:; 









Test Conditions 

Input pulse: V to 3.0 V 

Input pulse rise and fall times: 5 ns between 1 V and 2 V 
Measurements made at 1.5 V level 
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Guaranteed Operating Ranges 



Part Number 


Supply Voltage 


(Vcc) 


Ambient Temperature 


MIn 


Typ 


Max 


93Z510XC,93Z511XC 


4.75 V 


5.0 V 


5.25 V 


0°C to +75°C 


93Z510XM.93Z511XM 


4.50 V 


5.0 V 


5.50 V 


-55°C to +125°C 



X = Package Type; F (or Flatpak, D for Ceramic DIP, P for Plastic DIP, L for Leadless. 



DC Characteristics Over guaranteed operating ranges unless otherwise noted. 



Symbol 


Characteristic 


Min 


Typ(^) 


Max 


Unit 


Condition 


V|L 


Input LOW Voltage 






0.8 


V 


Guaranteed Input LOW Voltage for All Inputs 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage for All Inputs 


Vic 


Input Clamp Diode Voltage 






— 1.2 


V 


Vcc = Min. I|N = -18 mA 


Vol 


uutput Luw voltage 




U.dU 


U.40 


\/ 

V 


Vcc = Min, Iql = 16 mA 


VOH 


Output HIGH Voltage 
(93Z511 only) 


2.4 






V 


Vcc = Min, Iqh = -2.0 mA 


IlL 


Input LOW Current 




-10 


-100 


mA 


Vcc = Max, V|L = 0.45 V 


ilH 


Input HIGH Current 






40 


mA 


Vcc = Max, ViH = 2.4 V 


lOHZ 


Output Leakage Current for 
High Impedance State 
(93Z511 only) 






50 
-100 


mA 

mA 


VoH = 2.4V 
Vol = 0.4 V 


0°C to +75°C 


lOHZ 


Output Leakage Current for 
High Impedance State 
(93Z51 1 only) 






100 
-100 


mA 
mA 


VoH = 2.4V 
Vol = 0.4 V 


-55°C to +125°C 


ICEX 


Output Leakage Current 
(93Z510 only) 






50 


^lA 


Vcc = 5.25 V, VcEX = 4.95 V, 0°C to +75°C 
Chip Deselected 


ICEX 


Output Leakage Current 
(93Z510 only) 






100 


mA 


Vcc = 5.5 V, VcEX = 5.2 V. -55°C to +125°C 
Chip Deselected 


los 


Output Short-Circuit 
Current (93Z51 1 only) 


-15 


-35 


-90 


mA 


Vcc = Max, Vq = V. Note 2 


'cc 


Power Supply Current 




120 


175 


mA 


Vcc = Max 


C|N 


Input Capacitance 




4.0 




PF 


Vcc = 5.0 V, V|N = 4.0 V. f = 1.0 MHz 


Co 


Output Capacitance 




7.0 




PF 


Vcc = 5.0 V, Vo = 4.0 V, f = 1.0 MHz 



■a 



' sz 

AC Characteristics ^ 



Symbol 


Characteristic 


Vcc = 5 V ± 5% 
Ta = 0°C to +75°C 


Vcc = 5 V ± 10% 
Ta = -55°C to +125°C 




Condition 


Min 


Typd) 


Max 


Min 


Typ(i) 


Max 


Unit 


tAA 


Address to Output 
Access Time 




35 


45 




35 


55 


ns 


See AC Test Output Load 


tACS 


Chip Select Access Time 




15 


25 




15 


25 


ns 


See AC Test Output Load 



LL 



Notes 

1. Typical values are at Vqq = 5.0 V, T;^ = +25°C and maximum loading. 

2. Not more than one output to be shorted at a time. Duration of the short circuit should not exceed one second. 
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F/ViRCHlL-D 

A Schlumberger Company 



93Z564/93Z565 
8192 X 8-Bit PROM 



Isoplanar-Z Vertical Fuse TTL Memory 



Description 

The 93Z564 and 93Z565 are fully decoded 65,536-bit field 
Programmable Read Only Memories (PROMs) organized 
8192 words by eight bits per word. The two devices are 
identical except the 93Z564 has open collector outputs while 
the 93Z565 has 3-state outputs. 

The 93Z564 and 93Z565 use open base vertical fuse 
(transistor) cells. Initially the unprogrammed cell is in the 
logic 0' state. The cell can be programmed to a logic '1' state 
by following the specified programming procedure which 
fuses aluminum through the emitter base junction of the cell 
transistor. 



Fuiiy TTL Compatible 
Maximum Address Access Time — 45ns 
Maximum Chip Seiect Access Time — 25ns 
Available in Full Military and Commercial Temp. Ranges 
Fully Field Programmable 
Organized 8192 Words x 8 Bits 
Open-Collector Outputs on 93Z564 
3-State Outputs on 93Z565 
Low Current PNP Inputs 
High Reliability Vertical Fuses 
Chip Select for Easy Memory Expansion 



Logic Symbol 



Pin Names 

A0- A12 
OS 

O1 -08 



Address Inputs 
Chip Select Input 
Data Outputs 



<5> 




Absolute Maximum Ratings 

Storage Temperature -65° C to +150° C 
Temperature (Ambient) under Bias -55°C to +125°C 

Vcc -0.5 V to +7.0 V 

Input Voltage -0.5 V to +5.5 V 

Current into Output Terminal 100 m A 

Output Voltages -0.5 V to +5.5 V 



stresses greater than those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. This is a stress rating only, and 
functional operation of the device at these or any other conditions above 
those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 



Connection Diagram 
24-Pin DIP 







W 24 


J Vcc 




2 


23 


□ A8 




3 


22 


3 A9 


A.C 




21 


□ A10 


A3C 


5 


20 


□ C5 


AaC 


6 


19 


3 All 


A.C 




18 


□ Al2 


AoC 


8 


17 


□ 0, 


O'C 


9 


18 


□ 0, 




10 


IS 


□ 06 




11 


14 


□ OS 


GND^ 


12 


13 


□ 0. 



(Top View) 



Note 

The Flatpak version has the same pinouts (Connection Diagram) as the 
Dual In-line Package. 



Fairchild Camera and Instrument Corporation, Advanced Bipolar Division 
464 Ellis Street. Mountain View, California 94042 



® 1982 Fairchild Printed in U.S.A. 4790-007-A-23-082 15M 306160 
August. 1982 Fairchild reserves the right to make changes in the circuiti 
specifications at any time without notice. 
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93Z564/93Z565 



FAIR C HIL.D 

A Schlumberger Company 



Logic Diagram 



1-OF-256 
DECODER 



65,536 BIT CELL 

256 X 256 
MEMORV MATRIX 



A9 

An 

Al2 



ei- 































































1-OF-32 




1-OF-32 




1-OF-32 




1-OF-32 




1-OF-32 




1-OF-32 




1-OF-32 




1-OF-32 


DECODER 




DECODER 




DECODER 




DECODER 




DECODER 




DECODER 




DECODER 




DECODER 































































02 



03 



04 



05 



06 



07 



Functional Description 

The 93Z564 and 93Z565 are TTL Bipolar field Programmable 
Read Only Memories (PROMs) organized 8192 words by 
eight bits per word. Open-collector outputs are provided on 
the 93Z564 for use in wired-OR systems. The 93Z565 has 
3-state outputs which provide active pull ups when enabled 
and high output impedance when disabled. This allows 
optimization of word expansion in bus organized systems. 

One chip select input is provided to allow memory expansion 
of up to 128K without the need for external decoding. Either 
device is enabled only when CS is LOW. 

Programming, which is accomplished by selectively shorting 
fuse junctions, is outlined in the following section. 

The read function is identical to that of a conventional Read 
Only Memory (ROM). A binary address is applied to the 
address pins Ao through A12, the chip is selected and data 
is available at the outputs after tAA. 



AC Test Output Load 

5.0 V 







OUTPUT 




30 pF7 









Test Conditions 

Input pulse; V to 3.0 V 

Input pulse rise and fall times: 5 ns between 1 V and 2 V 
Measurements made at 1.5 V level 
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■■■■■■■■■H 93Z564/93Z565 

FAJRCHILD 

A Schlumberger Company 



Guaranteed Operating Ranges 





Supply Voltage (Vcc) 




Part Number 


Min 


Typ 


Max 


Ambient Temperature 


93Z564XC. 93Z565XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+75°C 


93Z564XM. 93Z565XM 


4.50 V 


5.0 V 


5.50 V 


-55°C to +125°C 



X = Package Type; F for Flatpak, D (or Ceramic DIP, P for Plastic DIP. L (or Leadless. 



DC Characteristics Over guaranteed operating ranges unless otherwise noted 



Symbol 


Characteristic 


Min 


Typ(i) 


Max 


Unit 


Condition 


ViL 


Input LOW Voltage 






0.8 


V 


Guaranteed Input LOW Voltage for All Inputs 


VlH 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage for All Inputs 


Vic 


Input Clamp Diode Voltage 






-1.2 


V 


Vcc = Min, I|N = — 18 mA 


Vol 


Output LOW Voltage 




0.30 


0.45 


V 


Vcc = Min, loL = 16 mA 


VOH 


Output HIGH Voltage 

(93Z565 only) 


2.4 






V 


Vcc = Min, loH = —2.0 mA 
Address Any '1' 


IlL 


Input LOW Current" 




-10 


-100 


mA 


Vcc = Max, ViL = 0.45 V 


llH 


Input HIGH Current 






40 




Vcc = Max, V|H = 2.4 V 


lOHZ 


Output Leakage Current for 
High Impedance State 

(93Z565 only) 






50 
-100 


mA 
mA 


VoH = 2.4V 
Vol = 0.4 V 


0°C to +75°C 


lOHZ 


Output Leakage Current for 
High Impedance State 
(93Z565 only) 






100 
-100 


mA 
mA 


VoH = 2.4V 
Vol = 0.4 V 


-55°C to +125°C 


'CEX 


Output Leakage Current 

(93Z564 only) 






50 




Vcc = 5.25 V, VcEX = 4.95 V. 0°C to +75°C 
Chip Deselected 


•CEX 


Output Leakage Current 

(93Z564 only) 






100 


mA 


Vcc = 5.5 V, VcEX = 5.2 V. -55°C to + 125°C 
Chip Deselected 


los 


Output Short-Circuit 

Current (93Z565 only) 


-15 


-35 


-90 


mA 


Vcc = Max, Vo = V, Note 2 
Address Any '1' 


Ice 


Power Supply Current 




120 


175 


mA 


Vcc = Max 


C|N 


Input Capacitance 




4.0 




PF 


Vcc = 5.0 V. V|N = 4.0 V, f = 1.0 MHz 


Co 


Output Capacitance 




7.0 




PF 


Vcc = 5.0 V. Vo = 4.0 V. f = 1.0 MHz 



o 



y_ AC Characteristics 



Symbol 


Characteristic 


Vcc = 5 V ± 5% 
Ta = (TO to +75»C 


Vcc = 5 V ± 10% 
Ta = -55X10+ 125°C 




Condition 


Min 


Typd) 


Max 


Min 


Typd) 


Max 


Unit 




Address to Output 
Access Time 




35 


45 




35 


55 


ns 


See AC Test Output Load 


tACS 


Chip Select Access Time 




15 


25 




15 


25 


ns 


See AC Test Output Load 



Notes 

1. Typical values are at Vqq = 5.0 V, T/^ = +25°C and maximum loading. 

2. Not more than one output to be shorted at a time. Duration of the short circuit should not exceed one second. 
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FAIRGHiLP 

A Schlumberger Company 



93458/93459 
16 X 48 X 8 FPLA 



Isoplanar Schottky TTL Logic Array 



Description 

The 93458 and 93459 are bipolar Field Programmable Logic 
Arrays (FPLA) organized with 16 inputs, 48 product terms 
and eight outputs. The 16 inputs and their complements are 
fuse linked to the inputs of 48 AND gates (48 product terms). 
Each of the 48 AND gates are fuse linked to eight 48-input 
OR gates (eight summing terms). Each output may be 
programmed active HIGH or active LOW. The devices are 
identical except for the output stage. The 93458 has open- 
collector outputs; the 93459 has 3-state outputs. In either 
case, the outputs are enabled when CS is LOW. 

■ FAST CYCLE TIME — 25 ns TYP 

■ FULL MILITARY AND COMMERCIAL RANGES 

■ FIELD PROGRAMMABLE 

■ ORGANIZATION— 16 INPUTS X 48 PRODUCT 
TERMS X 8 OUTPUTS 

■ OPEN-COLLECTOR OUTPUTS — 93458 

■ 3-STATE OUTPUTS— 93459 

■ CHIP SELECT INPUT PROVIDES EASY 
FUNCTIONAL EXPANSION 

■ STANDARD 28-PIN PACKAGE 

■ NICHROME FUSE LINKS FOR HIGH RELIABILITY 



Logic Symbol 



Pin Names 

Ao;Ai5 
CS 

Oi-Os 
Vp 



Address inputs 
Chip Select Input 
Data Outputs 
Programming Pin 







CS 


9 


AO 






Al 






A2 




6 


A3 




5 


A4 




4 


As 




3 


A6 




2 


A7 


93458/93459 


27 


A8 




26 


A9 




25 


A10 




24 


All 




23 


Al2 




22 


A13 




21 


A14 




20 


A15 


Oi 02 03 04 OS 06 07 08 



Vqq = Pin 28 
GND = Pin 14 
Vp = Pin 1 



18 17 16 15 13 12 11 10 



Connection Diagram 
28-Pin DIP 



A6 [I|3 
As C 4 
A4 L. 5 
A3 C 6 
A2 C 7 
Al C 8 

AoC: 9 
Ob □ 10 

O7C " 

06 C '2 

GND C 



28 JVcc 
27 jAg 
26 ^ Ag 
25 JAio 
24 JAi, 
23 □ A12 
22 □ A, 3 
21 □ Ai4 
20 □ A, 5 
19 J CS 
18 □ O, 
17 □ O2 
16 □ O3 
15 □ O4 



Logic Diagram 



Aq -t— l>' 



PROGRAMMABLE 
LINK 



PROGRAMMABLE LINK 




CS 0^ 



(Top View) 



The Flatpak version has the same pinouts (Connection Diagrann) as the 
Dual In-line Package. 
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FAIR CHILD 



93458/93459 



A Schiumberger Company 



Functional Description 

The 93458 and 93459 are bipolar Field Programmable Logic 
Arrays (FPLA) organized 16 inputs by 48 product terms by 
eight outputs. Open-collector outputs are provided on the 
93458 for use in wired-OR systems. The 93459 has 3-state 
outputs which provide active pull-ups when enabled and high 
output impedance when disabled. Chip Select for both 
devices is active LOW; i.e., a HIGH (logic " 1 ") on the CS pin 
will disable all outputs. 

The read function is identical to that of a conventional bipolar 
ROM. That is, a binary address is applied to the Ao through 
Ai5 inputs, the chip is selected, and data is valid at the 
outputs after tAA- 

Programming (selectively opening nichrome fuse links) is 
accomplished by following the sequence outlined in the 
Programming Specifications table. 



By programming, the eight outputs of an FPLA can be made 
to relate to the 16 inputs as given by the following example: 



Oi = Ao Ae Ai4 + A2 Ai5 + Aq Ai . . . A15 -f As A10 A13 



8 outputs 
total 



16 input terms max 



48 product terms max 

O2 = Ao Ae Ai4 + A2 Ai5 
(Output polarity programmed, active HIGH.) 

Oe = (Ae A10 Ai3 + A4 A7 Ag Ai 1 A12) 
^ (Output polarity not programmed, active LOW.) 



Logic Relationships 

Input Term 
An 

Product Term 

Pm = 7ro^ (inAn + jnAn) 



Fr — 2 0^ Pm 

Summing Term 

Sr — km Pm 



n = 0, . . ., 15, one of 16 inputs 

m = 0, , . ., 47, one of 48 product terms- 
where: 

a) in = in = for unprogrammed input 

b) in = in for programmed iriput 

c) in = in = 1 for immaterial input | 

r = 1, . . ., 8, the OR function of the 48 product terms 

where km = for product term inactive 
(programmed) 
km = 1 for product term active 
(unprogrammed) 



Output 



Mode 


CS 


Fr 


Sr 


Active HIGH 


Active LOW 




L 


H 


L 


L 


H 


Read 


L 


H 


H 


H 


L 




L 


L 


X 


L 


H 


Disable 


H 

H 


X 
X 


X 
X 


H (93458) 
High-Z (93459) 


H (93458) 
High-Z (93459) 



H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
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FAIRCHILD 93458/93459 

A Schlumberger Company 



Guaranteed Operating Ranges 



Part Number 


Supply Voltage 


(Vcc) 


Ambient Temperature 


MIn 


Typ 


Max 


93458XC, 93459XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto+75°C 


93458XM, 93459XM 


4.50 V 


5.0 V 


5.50 V 


-55°C to +125°C 



X = Package Type; F for Flatpak, D for Ceramic DIP, P for Plastic DIP, L for Leadless. 



DC Characteristics Over guaranteed operating ranges unless otherwise noted 



Symbol 


Characteristic 


Min 


1 yp» ' 


Max 


1 Init 


Condition 


ViL 


Input LOW Voltage 






0.8 


V 


Guaranteed Input LOW Voltage for All Inputs 


V|H 


Input HIGH Voltage 


2.0 






V 


Guaranteed Input HIGH Voltage for All Inputs 


Vie 


Input Clamp Diode Voltage 






-1-2 


V 


Vcc = Min, l|N = -18 mA 


Vol 


Output LOW Voltage 




0.30 


0.45 


V 


Vcc = Min, loL = 16 mA 


VOH 


Output HIGH Voltage 
(93459 only) 


2.4 






V 


Vcc = Min, loH ~ —2.0 mA 


IlL 


Input LOW Current 




-160 


-250 


mA 


Vcc = Max, V|L = 0.45 V 


llH 


Input HIGH Current 






40 


mA 


Vcc = Max, ViH = 2.4 V 


lOHZ 


Output Leakage Current for 
High Impedance State 
(93459 only) 






50 
-50 


mA 
mA 


VoH = 2.4V 
Vol = 0.4 V 


0°C to +75°C 


lOHZ 


Output Leakage Current for 
High Impedance State 
(93459 only) 






100 
-100 


mA 


VoH = 2.4V 
Vol = 0.4 V 


-55°C to +125°C 


ICEX 


Output Leakage Current 
(93458 only) 






50 


mA 


Vcc = 5.25 V, VcEX = 4.95 V, -0°C to +75°C 
Chip Deselected 


ICEX 


Output Leakage Current 
(93458 only) 






100 


mA 


Vcc = 5.5 V, VcEX = 5.2 V, -55°C to + 125°C 
Chip Deselected 


los 


Output Short-Circuit 
Current (93459 only) 


-15 


-35 


-90 


mA 


Vcc = Max, Vo = V, Note 2 


Ice 


Power Supply Current 




105 


170 


mA 


Vcc - Max, Chip Selected, Note 3 


C|N 


Input Pin Capacitance 




4.0 




PF 


Vcc = 5.0 V, V|N = 4.0 V, f = 1.0 MHz 


Co 


Output Pin Capacitance 




7.0 




PF 


Vcc = 5.0 V, Vo = 4.0 V, f = 1.0 MHz 



AC Characteristics 



Symbol 


Characteristic 


Vcc = 5 V ± 5% 
Ta = 0°C to +75°C 


Vcc = 5 V ± 10% 
Ta = -55°C to +125''C 




Condition 


Min 


Typd) 


Max 


Min 


Typd) 


Max 


Unit 


tAA 


Address to Output 
Access Time 




25 


45 




25 


65 


ns 


See AC Test Output Load 


tACS 


Chip Select Access Time 




15 


25 




15 


30 


ns 


See AC Test Output Load 



Notes 

1. Typical values are at Vqc = 5.0 V, T/^ = +25°C and maximum loading. 

2. Not more than one output to be shorted at a time. Duration of the short circuit should not exceed one second. 

3. For programmed part, add 0.45 mA typical, 0.60 mA maximum per selected programmed product terms and add 
2.9 mA typical, 3.9 mA maximum per enabled low output or 33 mA typical, 44 mA maximum for disabled states. 



© 10 MASTER 1983 



3663 



FAIRCHILD 

A Sohlumberger Company 



F3528 

2048 X 8 Static RAM 



Preliminary Data Slieet 



MOS Memory Products 



o 
'as 



Description 

The F3528 is a 16,384-bit static Random Access Memory 
(RAM) organized as 2048 words of eight bits each. Since the 
operation of the F3528 is entirely static, no clocks or refresh are 
required. This device operates from a single + 5V supply and is 
directly TTL compatible at all inputs and outputs, including the 
eight bidirectional data DQ pins. The F3528 has an automatic 
power down feature controlled by the Chip Enable function (E = 
active LOW). When not enabled, the F3528 is in standby mode; 
this reduces power dissipation by as much as 75% with no deg- 
radation of access time. 

The F3528 is designed for memory applications where static 
operation, low cost, large bit-capacity and simple interfacing 
are important design considerations. It is manufactured using 
Fairchild's high performance, scaled NMOS technology, 
Isoplanar-H™ . State-of-the-art design and process techniques 
ensure high density, lower power dissipation and excellent 
speed performance. 

The F3528 is available in a standard 24-pin dual in-line package 
in a configuration that is pin and function compatible with indus- 
try standard EPROMS. 

■ 2048 X 8-BIT ORGANIZATION 

■ COMPLETELY STATIC— NO CLOCKS OR REFRESH 

■ SINGLE -I- 5V SUPPLY 

■ AUTOMATIC POWER DOWN WHEN CHIP NOT 
ENABLED (E) 

■ ACCESS TIME— 100ns, 120ns, 150ns, 200ns 

■ LOW POWER DISSIPATION 550 mW ACTIVE (MAX) 
82.5 mW STANDBY (MAX) 

■ TOTALLY TTL COMPATIBLE WITH SIMPLE BUS 
CONTROL 

■ COMMON DATA I/O BUS WITH 3-STATE CAPABILITY 

■ JEDEC STANDARD PINOUT 

■ STANDARD 24-PIN DIP 

■ EPROM COMPATIBLE PINOUT 



Logic Symbol 



a £\J 10 







W G E 






8 


AO 










A1 




DQO 


9 


6 


A2 




DQ1 


10 


5 


A3 




DQ2 


11 


4 


A4 




DOS 


13 


3 


AS 


F3528 


D04 


14 


2 


A6 




DOS 


IS 




A7 




DQ6 


16 


23 


A8 




DQ7 


17 


22 


A9 








19 


A10 









VCC = Pin 24 
GND = Pin 12 



Connection Diagram 
24-Pin DIP 



Pin Names 

AO-AID 
W 
G 
E 

DQ0-DQ7 

VCC 

GND 



Address Inputs 
Write Enable Input 
Output Enable Input 
Chip Enable Input 
Data Inputs/Outputs 
Power ( + 5V) 
Ground (OV) 






(Top view) 




Package 


Outline 


Order Code 


Ceramic DIP 


IT 


D 


Plastic DIP 


lU 


P 



Fairchild Camera and Instrument Corporation 
101 Bernal Road, San Jose, California 95119-1399 
(408)224-7000 TWX 910 3796435 



® 1982 Fairchild 

Fairchild reserves the right to make changes in the circuitry or specifications at 
any time without notice. 
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FAIRCHILD 

A Schlumberger Company 



F3528L 

2048 X 8 Static RAM 



Preliminary Data Sheet 



MOS Memory Products 



Description 

The F3528L is a 16,384-bit static Random Access Memory 
(RAM) organized as 2048 words of eight bits each. Since the 
operation of the F3528L is entirely static, no clocks or refresh 
are required. This device operates from a single + 5V supply 
and is directly TTL compatible at all inputs and outputs, includ- 
ing the eight bidirectional data DQ pins. The F3528L has an 
automaticpower down feature controlled by the Chip Enable 
function (E = active LOW). When not enabled, the F3528L is 
in standby mode; this reduces power dissipation by as much 
as 75% with no degradation of access time. 

The F3528L is designed for memory applications where static 
operation, low cost, large bit-capacity and simple interfacing 
are important design considerations. It is manufactured using 
Fairchild's high performance, scaled NMOS technology, 
Isoplanar-H™ . State-of-the-art design and process techniques 
ensure high density, lower power dissipation and excellent 
speed performance. 

The F3528L is available in a standard 24-pin dual in-line pack- 
age in a configuration that is pin and function compatible with 
industry standard EPROMS. 

■ 2048 X 8-BIT ORGANIZATION 

■ COMPLETELY STATIC— NO CLOCKS OR REFRESH 

■ SINGLE +5V SUPPLY 

■ AUTOMATIC POWER DOWN WHEN CHIP NOT 
ENABLED (E) 

■ ACCESS TIME— 100ns, 120ns, 150ns, 200ns 

■ LOW POWER DISSIPATION 330 mW ACTIVE (MAX) 
66 mW STANDBY (MAX) 

■ TOTALLY TTL COMPATIBLE WITH SIMPLE BUS 
CONTROL 

■ COMMON DATA I/O BUS WITH 3-STATE CAPABILITY 

■ JEDEC STANDARD PINOUT 

■ STANDARD 24-PIN DIP 

■ EPROM COMPATIBLE PINOUT 



Logic Symbol 



Pin Names 

AO-AID 
W 
G 
E 

DQ0-DQ7 

VCC 

GND 



Address Inputs 
Write Enable Input 
Output Enable Input 
Chip Enable Input 
Data Inputs/Outputs 
Power ( -I- 5V) 
Ground (OV) 



^1 <!U 10 







W G E 






8 


AO 








7 


A1 




OQO 


9 


6 


A2 




D01 


10 


5 


A3 




DQ2 


11 




A4 




DQ3 


13 


3 


AS 


F3528L 


D04 


14 




A6 




DOS 


15 




A7 




D06 


16 


23 


A8 




D07 


17 


22 


A9 








19 


A10 









VCC = Pin 24 
GND = Pin 12 



Connection Diagram 
24-Pin DIP 



A7^ 1 

A6^ 2 

ASC^ 3 

A4Q 4 

A3L: 
A2C: 

AO^ 
DQ0[^ 
DQl[^ 
DQ2 1^ 
GND^ 



F3528L 



□ vcc 

□ as 

Ij] A9 

□ w 
Jo 

^ A10 

3e 

□ DQ7 
16 |] DQ6 
15 2 DQ5 
14 ^ DQ4 
13 3 





(Top view) 




Package 


Outline 


Order Code 


Ceramic DIP 


IT 


D 


Plastic DIP 


lU 


P 



o 



Fairchild Camera and Instrument Corporation 
101 Bernal Road, San Jose, California 95119-1399 
(408)224-7000 TWX 910 379 6435 



® 1982 Fairchild Printed in U.S.A. 

Fairchild reserves the right to make changes in the circuitry or specifications at 
any time without notice. 
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FAIRCHILP 

A Schlumberger Company 



F4164 

65,536 X 1 Dynamic RAM 



Preliminary Data Sheet 



MOS Memory Products 



Description 

The F4164 is a dynamic Random Access Memory (RAM) 
circuit organized as 65,536 single-bit words. This memory 
uses the Fairchild advanced double poly NMOS, 
Isoplanar-H^*^ process which allows volume manufacture of 
reliable, high density memory products. 

Innovative architecture and circuit design provide significant 
user benefits including wide operating margins, low power 
dissipation and excellent noise characteristics. Double 
cruciform architecture minimizes signal path lengths to 
improve noise margin and reduce propagation delays. A 
multiplexed sense amplifier scheme halves the number of 
sense amplifiers and the bit-line to cell capacitance ratio; 
this simultaneously reduces power consumption and 
improves signal sensing margins. Full-sized reference cells 
provide good margins and control. Low capacitance TTL- 
compatible inputs with overshoot and anti-static protection 
insure data and address input integrity. 

■ INDUSTRY STANDARD 16-PIN DIP WITH PIN 1 NOT 
CONNECTED (NC) 

■ LOW CAPACITANCE TTL-COMPATIBLE INPUTS WITH 
OVERSHOOT AND ANTI-STATIC PROTECTION 

■ COMMON I/O CAPABILITY 

■ STANDARD 5 V ± 10% SINGLE POWER 
SUPPLY REQUIREMENT 

■ LOW POWER 

209 mW ACTIVE (MAX) 
19.3 mW STANDBY (MAX) 

■ FAST ACCESS TIME— 120 ns, 150 ns or 200 ns 

■ READ-MODIFY-WRITE, RAS-ONLY REFRESH AND PAGE 
MODE CAPABILITY 

■ OUTPUT UNLATCHED AT CYCLE END ALLOWS FOR 
PAGE BOUNDARY EXTENSION AND TWO- 
DIMENSIONAL CHIP SELECTION 



Logic Symbol 



Pin Names 

A0-A 7 

PAS 

CAS 

WE 

D 

Q 



Address Inputs 
Row Address Strobe 
Column Address Strobe 
Write Enable 
Data Input 
Data Output 







WE D 


5 — 


Ao 




7 


Ai 




6 


A2 




12 


A3 


F4164 


11 


A4 




10 


As 




13 


Ae 




9 


A7 






RAS 


CAS 




t 

4 


Y 1 

15 14 


vss = 


= Pin 16 




Vdd = 


= Pin 8 





Connection Diagram 
16-Pin DIP 



NO Q 


1 


^ 16 


^ Vss 




2 


15 


^CAS 


WE 


3 


14 


30 


RAS^ 


4 


13 


^Ae 


Ao[^ 


5 


12 


^A3 


A2 


6 


11 


□ a. 






10 


3 As 


Vdd 


8 


9 


□ a. 



(Top View) 



Fairchild Camera and Instrument Corporation 
464 Ellis Street, Mountain View, California 94042 
4 1 5 / 962-50 11 TWX 9 1 379 6435 



®1981 Fairchild Printed in U.S.A. 2020-785-A-23-09Q 15M 300540 
September, 1981 Fairchild reserves the right to make changes in the circuitry 
or specifications at any time without notice. 
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For Key Data On Every IC On This 
Board, The Place To Look Is... 




This Signetics Memory Module provides 256K bytes of dynamic random 
access memory, plus parity protection. 



Equipment and system design often require the use 
of a wide variety of integrated circuits in order to 
obtain optimum performance. One way for an engi- 
neer to be certain that he hasn't overlooked the 
best device for his application is to refer to the pages 
of IC MASTER. 

Surveys conducted by IC MASTER, integrated cir- 
cuit manufacturers, and independent research 
agencies confirm that four out of five IC MASTER 
users have specified one or more products as the 
result of using IC MASTER. 



gic 



Device No. Description 

74LS00 Quadruple 2-lnput NAND Gate 

74LS08 Quadruple 2-lnput AND Gate 

74LS04 Hex Inverter 

74LS20 Dual 4-lnput NAND Gate 

74LS32 Quadruple 2-lnput OR Gate 

74LS37 Quadruple 2-lnput NAND Buffer 

74LS24 Schmitt Trigger 

74LS74 Dual D-Type Edge-Triggered Flip-Flop 

74LS132 Quadruple 2-lnput Schmitt Trigger 

74LS112 Dual J-K Edge-Triggered Flip-Flop 

74LS10 Triple-3-lnput NAND Gate 

74LS244 Octal Buffer/Line Driver 

74LS645 Octal Bus Transceiver 

AM25LS2521 8-Bit Equal-to Comparator 

74S38 AND/NAND Gate 

N7411 Triple-3-lnput AND Gate 

N74S40 Dual 4-lnput NAND Buffer 

TMS4164 64K Dynamic RAM 

7641 512x 8 PROM 

7642 IK X 4 PROM 

Representative list of ICs on Signetics SMVMESlOO Memory 
Card. Key specifications for all of these ICs can be found in 
IC MASTER. 




BE SURE. BEGIN WITH THE IC MASTER 



32K byte Bubble Memory Card 



FUJITSU 




There are two kinds of Fujitsu bubble memory 
card: one for high-speed file memory and one 
for low-speed file memory. 

Both can be connected to the 
8-bit micro- processor buss and 
the capacity is easily increased de- 
pending on a system. 



ENGINEERING DATA 





FBC304M1A 


FBC304D2A 


Devices 


FBM31DB 


FBM32DA 


Number of Devices 


4 


4 


Organization 


Serial loop 


Major/Minor loop 


Capacity 


296,128 bits 


324,024 bits 


Average Access Tinne 


370 ms 


4.5 ms 


Drive Frequency 


lOOKHz 


lOOKHz 


Data Rate 


TOOK bits/sec. 


200K bits/sec. 


Interface 


TTL Compatible 


TTL Compatible 


Power Consumption 
Operating 
Stand-by 


g W 
6 W 


11 W 
2.5 W 


Power Requirement * 


+ 12 V(±5%) 0.3A Max. 
-12 V (±5%) 0.2A Max. 
+ 5V (±5%) 1.6AMax. 


+ 12 V (± 5%) 1.0A Max. 
-12 V(±5%)0.2AMax. 
+ 5V(±5%)0.7AMax. 


Temperature Range 
Operating 

Non-volatile Storage 


0°Cto + 50°C 
-40°Cto+85°C 


0°Cto+50°C 
-40°C to+85°C 


Card Dimension 


230 x 160 mm^ 


230x 160mm^ 



o 

*^ 


E 
< 

eo 



Fijutsu 32 K byte Bubble Memory Card 

FBC304M1A is a 32K byte bubble memory card 
containing four 74K bit serial loop organized 
Bubble Memory Devices FBM31DB. 
The timing and control circuits, in addition to 



* Sequencial power-on and power-off are unnecessary. 

coil drivers, function drivers, sense amplifier, etc., 
are also mounted on the same card, which can be 
directly connected to the 8-bit micro-processor as 
a low-speed data file and program memory. 



^l - Bus 



Control 



Memory 



FBC304M1A 







Data 
Buffer 












Address 




^> 


Buffer 














Control 
Bus 

Interface 











Control 
Circuit 
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FUJITSU 



FBC304D2A is a 32K byte high-speed bubble 
memory card with a TTL interface, containing 
four 83K bit major/minor loop organized Bubble 
Memory Devices FBM32DA with peripheral cir- 
cuits. As a high-speed random access file memory 



this card can be connected to the 8 bit micro- 
processor buss via a control card FBC304C2A and 
the number of cards can be increased up to 256K 
bytes (8 cards), according to a system scale. 



/i - Bus 



FBC304C2A Control Card 



is. Data /> — 
V Buffer ^< ^ 



-K Address 
V Buffer 



Control 
Bus 

Interface 



Control 
Circuit 



Address 
Decoder 



Timing 
Generator 



FBC304D2A Memory Card 



Function Driver 



Bubble 
Menmry 



Function Driver 



Bubble 
Memory 



Function Driver 



Bubble 
Memory 



Function Driver 



Bubble 
Memory 



- | Converter -6V 
+5V 



Sense 
Circuit 



#8 



#1 



#2 



EXPECTED BUBBLE MEMORY APPLICATIONS 



lOK 

64K~100K 
Program Memory 



Micro- 


H- 


Bubble 


pro- 


Memory 


cessor 





EP ROM 



System Memory 
Capacity (Byte) 

Chip Capacity (bit) 



Bubble Memory 
Products 



Competing 
Technology 
(Application Area) 



Applications 

• File memory for micro-computer and mini- 
computer 

• Replacement for disc, drum and tape devices 

• Program loaders for testing equipment and 
numerical control systems 



100K 

256K~1M 
Mini-File Memory 






IM 

> 1 M 



lOM 



File Memory 



Drum j Mini-disc 
MT Cassette ^ 

Example of Connection to a CPU 



Micro- 
processing 
Unit 




CO 
O 
*L_ 
Q) 

E 
< 

CO 
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64 K bit Bubble Memory Device 



FUJITSU 



FBM31DB and FBM32DA are 18-pin DIP packages 
that contain a 64Kbit serial loop chip and a 64K 
bit major/minor loop chip, respectively, orthogonal 
coils for rotating magnetic field, and a magnet for 
biasing which makes the bubbles stable to keep 

ENGINEERING DATA 



data. 

These bubble memory devices serve as the heart 
of the Fujitsu bubble memory card mounted on a 
printed circuit board. 





FBM31DB 


FBM32DA 


Capacity: 


/^,\JoZ Dits 


oo.oD'f Dits vtotaij 
81 006 bits (effective) 


Organization: 


Serial loop 


Major/Minor loop 


Drive Frequency: 


lOOKHz 


lOOKHz 


Transfer Rate: 


lOOK bits/sec. 


50K bits/sec. 


Average Access Time: 


370 ms 


4.5 ms 


Power Consumption: 


500 mW 


500 mW 


Temperature Range 
Operating: 

Non-volatile Storage: 


0°C to -1- BS^C 
-40°Cto + 85°C 


0°Cto + 55°C 
-40°Cto-i-85°C 


External Magnetic Field 
Operating: 

Non- Volatile Storage: 


50 Oe Max. 
100 Oe Max. 


50 Oe Max. 
100 Oe Max. 


Physical Structure: 


18 pin DIP 


18 pin DIP 


Dimensions: 


27.94 X 31 X 10 mm^ 


27.94 X 31 X 10 mm^ 


Weight 


30 g 


30 g 



CO 

o 

*^ 



E 
< 

(0 



CIRCUIT DIAGRAM 
• FBM31DB (Serialloop) 



FBM32DA (Major/Minor loop) 



Replicator 


(-) 


14 


Detector 1 


<-) 


2 


Detector 1 


( + ) 


3 


Detector 2 


(-) 


4 


Detector 2 


( + ) 


5 


Detector 3 


(-) 


6 


Detector 3 


( + ) 


7 


Detector 4 


(-) 


8 


Detector 4 


(+) 


9 


Replicator 


{+) 


10 


Annihilator(-) 


11 


Common 


(+) 


12 


Common 


(+) 


12 


Generator 


(-) 


13 



18 Y Coil (+) 




Transfer (-) 
Replicator (-) 

Detector 1 (-) 
Detector 1 (+) 

Detector 2 (-) 8 

Detector 2 (+) 9 

Replicator (+) 10 

Annihilator (-) 1 1 

Annihilator ( + ) 12 

Generator (+) 13 
Generator (_) 14 
Transfer (+) 15 




Loop numbers ( 00 through BD) are designated by 
hexadecimal code. 



PIN ASSIGNMENT 

• FBM31DB (Serialloop) 

GND [T 
Detector 1 (_) [2 
Detector 1 (+) [J 
Detector 2 (-) 
Detector 2 (-t-) 
Detector 3 (-) [6"-\ 
Detector 3 (+) |T-^ 
Detector 4 (-) 
Detector 4 (+) [9 



• FBM32DA (Pyiajor/Mlnor loop) 




M Y Coil (+) 

'^-[TtI Y Coil (-) 

r-J^ X Coil (+) 

XCoil (-) 

m] Replicator <— ) 

I3] Generator (— ) 

12] Common (+) 

Tl] Annihilator (— ) 

Tol Replicator (+) 



Y Coil (-)|T 

Y Coil (+) |T 
Transfer (— ) 

Replicator (— )f4" 
GND [5 
Detector 1 (-)[^ 
Detector 1 (+) [T 
Detector 2 (-ifs" 
Detector 2 (+) [T 
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18j XCoil (+) 

it] XCoil (-) 

Te] N.C. 

Tb] Transfer {+) 

T4] Generator (— ) 

T3I Generator (-1-) 

12] Annihilator (+) 

TT] Annihilator (— ) 

To] Replicator (+) 
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256Kbit Bubble Memory Device 



FUJITSU 



The FBM42DA is a major/minor bubble memory 
device in a 16 DIP package containing a 256K bit 
chip; the FBM43DA is a block replicator transfer 
bubble memory device in a 20 pin DIP- package 
containing a 256K bit chip. Both devices are 



mountable on a printed circuit board and have 
orthogonal coils for rotating magnetic field. They 
also incorporate magnets for biasing, thereby pro- 
viding the bubbles with stability to retain data. 



ENGINEERING DATA 





FBM42DA 


FBM43DA 


Capacity 


ZoJ,uzo Dits (etiective) 
1.097 bits X 258 loops 


i.io,i'\K} bits (ettective) 
1,033 bits X 265 loops 


Organization 


Major/minor loop 


Major/minor loop 

(Block replicator transfer system) 


Drive Frequency 


lOOKHz 


lOOKHz 


Transfer Rate 


50K bits/sec 


lOOK bits/sec 


Average Access Time 


8.5 ms 


6.0 ms 


Power Consumption 


670 mW 


670 mW 


Temperature Range 
Operating 

Non-volatile Storage 


0°Cto +55° C 
-40° C to +85° C 


0°Cto +55° C 
-40°Cto +85° C 


External Magnetic field 


50 Oe Max. 


50 Oe Max. 


Physical Structure 


16 pin DIP 


20 pin DIP 


Dimensions 


27.94 X 31 X 11 mm^ 


27.94x31 X 11 mm^ 


Weight 


30 g 


30 g 



CIRCUIT DIAGRAM 

• FBM42DA (Major/minor loop) 



(1096) 



Transfer (—1 
Replicator ( — 
Detector 1 ( — 
Detector 1 ( + 

Detector 2 (- 
Detector 2 ( + 

Common ( + | 9 

Annihilator (-) 10 

Common ( + ) 9 

Common ( + ) 9 



Generator (— ) 
Transfer ( + ) 



PIN ASSIGNMENT 

• FBM420A (Major/minor loop) 



Transfer (- 



GND 



GND 



FBM43DA (Block replicator transfer) 




15 Y Coil (-) 

16 Y Coil ( + ) 



Generator (— ) 3 
Transfer in ( — ) 4 
Replicator/Transfer out (—) 5 



Detector 1 ( + ) 
Detector 1 (-) 
Detector 2 ( + ) 
13XCoil(-) Detector 2 (-) 



14 X Coil ( + ) 
8 GND 











3' 


\ r 



m] X Coi 



(+) 
(-) 
(+) 
(-) 
(+) 



{+) 



Detector 3 ( + 1 
Detector 3 (-) 
Detector 4 ( + ) 
Detector 4 (-) 



Replicator/Transfer out ( + ) 16 
Transfer in ( + I 17 
Generator ( + ) 18 




• FBM43DA (Block replicator transfer) 



Y Coil 






Y Coil 


1 + 


E 


Generator 




[T 


Transfer in 




[T 


Replicator/ 




IE 


Transfer out 






GND 




II 


Detector 1 


[ + 


E 


Detector 1 




[1 


Detector 2 


+ 1 


H 


Detector 2 




[10 




(+) 
I-) 
(+) 
(+) 



X Coll 
X Coil 
Generator 

Transfer in 
Replicator/ 
Transfer out 
GND 

Detector 4 
Detector 4 
Detector 3 
Detector 3 



(-) 
1 + ) 
(-) 
( + ) 



*The $ mark prefixed hexadecimal codes in the circuit diagrams indicate minor loop numbers. 
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FUJITSU 

MICROELECTRONICS 

NEW PRODUCTS FOR 1983 



MB8464 64K CMOS STATIC RAM 



Organized as 8192 words by 
8-bits 

Static operation: no clocl(S or 
refresh required 
Fast Access Times: 

l\/IB8464-10 100 ns max. 

MB8464-10L 100 ns max. 

I\/IB8464-15 150 ns max. 

MB8464-15L 150 ns max. 
Low Power Consumption: 

IMB8464-10M5 

11 mW max. (Standby) 
500 mW max. (Op. Power) 



l\/IB8484-10U-15L 
1.1 mW max. (Standby) 
330 mW max. (Op. Power) 

Single +5V supply voltage 

(±10% tolerance) 

Common data inputs and 

output 

TTL compatible inputs and 
output 

Low data retention voltage: 

2.0V min. 
Standard 28-pin DIP 



MB81416 64K a6K X 4) DYNAMIC RAM 



Organized as 16,384 words by 
4-bits 

Fast Access Times: 
MB81416-10 100 ns max. 
MB81416-12 120 ns max. 
MB81416-15 150 ns max. 
Cycle Times: 

MB81416-10 200 ns min. 
MB81416-12 230 ns min. 
MB81416-15 270 ns min. 
Low Power Consumption: 
MB81416-10: 

330 mW (Active) 
MB81416-12: 

303 mW (Active) 
MB81416-15: 

275 mW (Active) 
All devices: 
25 mW max. (Standby) 
Single +5V supply voltage 
(±10% tolerance) 



On-chip substrate bias gener- 
ator for high performance 
All inputs TTL compatible, low 
capacitive load 
Three-state TTL compatible 
output 

128 refresh cycles (Aq ~ Ae), 
2 ms 

Output unlatched at cycle end 
Early Write or OE to Control 
Output buffer impedance 
CAS-before-RAS refresh 
capability 

Read-Modify- Write, page-mode 

operation and RAS-only 

refresh capability 

On-chip latches for addresses 

and data-in 

Standard 18-pin DIP 



MB8464 
MB81416 



MB8464-10 
MB8464-10L 
MB8464-15 
MB8464-15L 

PIN ASSIGNMENT 




MB81416-10 
MB81416-12 
MB81416-15 
PIN ASSIGNMENT 





















18 


□ 


vss 


DQiC 


2 






□ 


DQ4 




3 




16 


□ 


CAS 


WE|I 


4 


S 

00 


15 


□ 


DQ3 


RASC 


5 


00 


14 


□ 


Ao 


AeC 


6 


05 


13 


□ 


Ai 


Asd 






12 


□ 


A2 


A4(I 


8 






□ 


A3 


VccC 


9 




10 


□ 


A7 



Ao-A7 


Address Inputs 


CAS 


Column Address Strobe 


DQ1-DQ4 


Data 


OE 


Output Enable 


RAS 


Row Address Strobe 


WE 


Write Enable 


Vcc 


+5 V Supply 


Vss 


Ground 



For complete data sheets contact: Fujitsu Microelectronics • 2985 Kifer Road • Santa Clara, CA 95051 • (408) 727-1700 • Telex l/li: 910-338-0190 
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FUJITSU 

MICROELECTRONICS 

NMOS 65,536-BIT DYMAMIC 
RANDOM ACCESS MEMORIES 



MB8264 

MB8265 

MB8264A 

MB8265A 

MB8266A 



MB8264/MB8265 GENERAL DESCRIPTION 



PIN ASSIGNMENTS 



Organized as 65,536 x 1 

Address Access Times: 

MB8264-15/IMB8265-15 150 ns max. 
MB8264-20/MB826S20 200 ns max. 

Cycle Times: 

MB8264-15/MB8265-15 270 ns min. 
MB8264-20/MB8265-20 270 ns min. 

Low Power Dissipation: 

MB8264-15: 303 mW Max. (Active) 
IMB8264-20: 248 mW Max. (Active) 
Both: 28 mW Max. (Standby) 
MB8265: 253 mW (REFRESH 
cycling, RTS, CAS high) 

±5V supply voltage, ±10% tolerance 

128 refresh cycles (2 ms intervaO 



On-chip substrate bias generator 
TTL compatible inputs. Tow capacitive 
load 

Three-state compatible output 
Common I/O capability using "Early 
Write" operation 

Output unlatched at cycle end allows 
extended page boundary and two-di- 
mensional chip select 
Read-Modify-Write, RAS-only Refresh 
and Page-mode capability 
On-chip latches for Addresses and 
Data-in 

Industry standard 16-pin package 



MB8264 SPECIAL FEATURES MB8265 SPECIAL FEATURES 



N.C.CI 






16 


mvss 




2 




15 


ZJ CAS 


weC 


3 




14 


ID DoUT 


RASC 


4 


3 
n 


13 


=]Ae 


AoC 


5 


OS 
ro 
at 
u 


12 


□ A3 


A2IZ 


6 




11 


□ A4 




7 




10 


□ A, 


VccC 


8 




9 


ZlAr 



Hidden Refresh capability 

"Gated" CAS feature 

Available tested to Fujitsu Mil-Std 883 

Class B in extended temp, range of 

-55°C to 110°C as part numbers 

MB8264-15-SB/MB8264-20-SB 



Pin 1 controls Refresh Function 
Refresh eliminates need to generate 
refresh addres ses extemally 
Hidden RFSH Refresh Cycle 
Ou tput Data can be held indefinitely 
by CSS 

On-chip refresh control generator and 
refresh address counter 



MB8264A/MB8265A/MB8266A GENERAL DESCRIPTION 



Single +5V supply voltage, ±10% 
tolerance 

On-chip substrate bias generator 
All inputs TTL compatible, low 
capacitive load 

Three-state compatible output 
Common I/O capability using "Early 
Write" operation 

Output unlatched at cycle end allow: 
extended page boundary and two-di- 
mensional cnip select 
On-chip latches for Addresses and 
Data-in 

128 refresh cycles 

MB8266A SPECIAL FEATURES 

Nibble Mode capability (A3 & Ag) 
Low Dowor* 

275mW active (M B8266A-1 0) 

250 mW active (MB8266A-12) 
25 mW Standby (max.) 
Nibble Access Time: 

MB8266A-10 25 ns max. 

MB8266A-12 30 ns max. 
Nibble Cycle Time: 

MB8266A-10 60 ns min. 

iyiB 8266 A-12 7 ns min. 
CAS-before-RAS refresh capability 
Read-Modify-Write andl^only 
refresh capability 



RFSH|_ 

VccC 



16 
15 
14 
13 
12 
11 
10 
9 



□ Vss 

□ cAS 

□ dout 

□ A6 

□ A3 

□ A4 

□ As 

□ A7 



SS 

00 CO 
00 00 
ro 10 
a> o> 
a> u 
>> 



Organized as 65,536 x 1 
Silicon-gate, Double Poly NMOS, 
single transistor cell 
Row Access Time: 

MB8264A-10/65A-10/66A-10: 

100 ns max. 
M B8264A-1 2/65A-1 2/66A-1 2: 
120 ns max. 
Cycle Time: 

MB8264A-1 0/65A-1 0/66A-1 0: 

200 ns min. 
MB8264A-1 2/65A-1 2/68A-1 2: 
230 ns min. 



MB8264A SPECIAL FEATURES 

• Low power 

275 mW active (MB8264A-10) 
250 mW active (MB8264A-12) 
22 mW Standby (max.) 

• "Gated" CAS 

• Read-Modify-Write, FtAS-only refresh. 
Hidden refresh and Page-mode 
capability 

• Available tested to Fujitsu Mil-Std 883 
Class B in extended temp, range of 
-55°C to 110°C as part numbers 
MB8264A-1 5-SB/MB8264A-20-SB 

MB8265A SPECIAL FEATURES 

• Low power 

330 mW active (MB8265A-10) 
300 mW active (MB8265A-12) 
25 mW Standby (max.) 

• Pin 1 Refresh capability 

• Offers two variati ons o f hidden refresh 
•Read-Modify-Write, RAS-only refresh, 
and Page-mode capability 



For complete data sheets contact: Fujitsu Microelectronics • 2985 Klfer Road • Santa Clara, OA 95051 • (408) 727-1700 • Telex l/ll: 910-338-0190 
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RASj 
AoC 

A2C 



□ Vss 
Z]CAS 

□ Dout 

□ Ag 

□ A3 

□ A4 

□ As 

□ Ar 
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FUJITSU 

MICROELECTRONICS 

64K AND 128K X7V EPROMS 



MBM2764 FEATURES 

• Organized as 8192 x 8 

• Address Access Times: 

l\MBIVI2764-20 200 ns max. 
l\ABM2764-25 250 ns max. 
MBIM2764-30 300 ns max. 
MBM2764-30X 300 ns max. 

• Low Power Dissipation: 

Ice (Active) = 150 mA max. 
Ice (Standby) - 35 mA max. 

• Available in extended temp, 
ranges, --40°C to +85°C and 
-55°Cto +125*'C 

• Single +5V supply voltage 

• Static operation, no cloclcs 
required 

• TTL compatible inputs and 
outputs 

MBM27C64 FEATURES 

• CMOS Power Consumption: 

500/tW max. (Standby) 
5/tW typ. (Standby) 
40mW/MHz (Active) 

• Organized as 8192 x 8 

• Utilizes same simple program- 
ming requirements as NMOS 
MBM2764 

• Single location programming 

• Programming pulse may be 
reduced to 25 ns to cut pro- 
gramming time in half 

• No clock required, fully static 
operation 



Two level chip control 

• Output Enable (OE) controls 
output buffers and 
eliminates bus contention 
problems 

• Chip Enable (Cl) controls 
standby operation 

Compatible with high speed 8 
IMHz 8086-2 MPU; zero wait 
state 

Three-state output with OR-tie 
capability 

Single location programming 
Programs with one 50 ms 
pulse 



• TTL compatible inputs/outputs 

• Three-state output with OR-tie 
capability 

• Available in extended temp, 
ranges, -40°C to +85''C and 
-55«'C to ■H25°C 

• Fast Access Time: 

MBIVI27C64-25 250 ns max. 
MBM27C64-30 300 ns max. 

• Single -i-5V operation 

• Pin and function compatible 
with 2764-type devices 



MBM27128 FEATURES (PRELIMINARY) 



Organized as 16,384 x 8 
Fast Access Times: 

MBI\^27128-25 250 ns max. 

MBM27128-30 300 ns max. 
Simple programming re- 
quirements 

Single location programming 
Programs with one 50 ms 
pulse 

Low power requirements: 
525 mW (Active) 
184 mW (Standby) 



• No clocks required, fully static 
operation 

• TTL compatible inputs and 
outputs 

• Three-state output with OR-tie 
capability 

• Output Enable (OE) pin for 
easy memory expansion 

• Single +5V supply voltage 

• Pin compatible with 
Intel 27128 



MBM2764 

MBM27C64 

MBM27128 



PIN ASSIGNMENTS 

All packages meet Jedec standards 



VppC 






28 


□ Vcc 


A12II 


2 




27 


□ PGM 


A7II 


3 




26 


□ NO 


AeC 


4 




25 


□ Aa 


A5II 


5 




24 


□ A9 


A4II 


6 




, 23 


□ All 


AgC 


7 


S 


22 


□ OE 


Aail 


8 


10 
-«J 


21 


□ Aio 


Aid 


9 


2 


20 


□ CE 


AoC 


10 




19 


□ O7 


OoE 


11 




18 


□ Oe 


OiC 


12 




17 


□ 05 


02C: 


13 




16 


□ 04 


VssC 


14 




15 


□ 03 












VppC 


1 




28 


□ Vcc 


Ai2(I 


2 




27 


□ PGM 


A7II 


3 




26 


□ NO 


AeC 


4 




25 


□ Aa 


AsC 


5 




24 


□ A9 


A4II 


6 


s 


23 


□ A11 


AsC 


7 


OD 

s 


22 


□ OE 


A2C: 


8 


ro 
"J 


21 


□ A10 


AiC 


9 




20 


□ CE 


AoC 


10 




19 


□ O7 


OoC 


11 




18 


□ Oe 


OiC 


12 




17 


□ 05 


O2II 


13 




16 


□ 04 


VssC 


14 




15 


□ 03 
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FUJITSU 

MICROELECTRONICS 



MB8167A 
MB8168 



NMOS 16,384-BIT STATIC 
RANDOM ACCESS MEMORIES 



MB8167A FEATURES 

• Organized as 16,384 words 
by 1-bit 

• Static operation: no cioclcs or 
refresli required 

• Fast Access Times: 

l\/IB8167A-45 45 ns max. 
l\^B8167A-55 55 ns max. 
MB8167A-70 70 ns max. 

• Separate data input and 
output 

• TTL compatible inputs and 
output 

• Single +5V supply voltage 

• Three-state output with OR-tie 
capability 

• Chip enable for easy memory 
expansion and automatic 
power down 



• All inputs and output have 
protection against static 
charge 

• Available in extended temper- 
ature range from -55^*0 to 
+125*^0 as part numbers 
MB8187A-70-W and 
MB8167A-85-W (Standard man- 
ufacturing and testing flow) 

• Available in extended temper- 
ature range from - 55*^0 to 
+125*^0 as part numbers 
MB8167A-70-SB and 
MB8167A-85-SB (Fujitsu's Mil- 
Std 883 Class B manufac- 
turing and testing flow) 

• Standard 20-pin DIP 



MB8167A-45 
MB8167A-55 
MB8167A-70 

PIN ASSIGNMENT 







20 


□ Vcc 


2 




19 


□ Ai3 


3 




18 


□ Ai2 


4 


MB8167A 
(16,384 X 1) 


17 


□ Aii 


5 


16 


□ Aio 


6 


15 


□ Ag 






14 


□ As 


8 




13 


□ A7 


9 




12 


□ d,n 


10 




11 


□ CE 



Pin compatible with 
Inmos IMS1400 



MB8168 FEATURES 

• Organized as 4096 words 
by 4-bits 

• Static operation: no clock or 
refresh required 

• Fast Access Times: 

MB81 68-55 55 ns max. 
MB81 68-70 70 ns max. 

• Common data input and 
output 

• TTL compatible inputs and 
output 

• Single +5V supply voltage 

• Three-state output with OR-tie 
capability 

• Chip select for easy memory 
expansion and automatic 
power down 



• All inputs and output have 
protection against static 
charge 

• Available in extended temper- 
ature range from -55°C to 
+A25°C as part numbers 
MB8168-70-W and MB8168-85-W 
(Standard manufacturing and 
testing flow) 

• Available in extended temper- 
ature range from -55°C to 
+125°C as part numbers 
MB8168-70-SB and 
MB8168-85-SB (Fujitsu Mil-Std 
883 Class B manufacturing 
and testing flow) 

• Standard 20-pin DIP 



MB8168-55 
MB8168-70 

PIN ASSIGNMENT 



AyC 






20 


□ Vcc 


A6C 


2 




19 


□ As 


AsC 


3 




18 


□ Ag 


A4[I 


4 




17 


□ A10 


A3C 


5 


-ss 

^ 00 


16 


□ A11 


A2C 


6 


<S 00 


15 


□ I/O1 


Ai E 






14 


□ I/O2 


AoC 


8 




13 


□ I/O3 


csC 


9 




12 


□ I/O4 


VssC 


10 




11 


□ WE 


• Pin compatible with 



CO 

"c 
o 

1_ 

-(— " 

o 

0) 

CD 
O 

o 



3 
CO 



Inmos IMS1420 
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FUJITSU 

MICROELECTRONICS 

CMOS 16384-BIT STATIC RAMS 

GENERAL DESCRIPTION 



MBd416A/AL 
MB8417A/AL 
MB8418A/AL 



PIN ASSIGNMENTS 



A5C: 
A4C 

1/0^ c: 
UO2 c 
1/O3 c 

QND C 



10 " 



»4 ZJ Vcc 
29 □ Ag 

21 □ 

20 I] OE 

i» =1 er 

ir =1 l/Oj 

IS □ l/Oe 
i« □ I/O5 
13 Zl 1/O4 



Aec 

AsC 
A4C 
A3C 
A2C 

AlC 
AoC 
I/O, CI 

I/02 c 
1/O3 c 

QNO 1= 




• Organized as 2048 X 8 

• Address Access Times: 

MB8416A/8417A/8418A-12(-12L) 120 ns max. 
MB8416A/8417A/8418A-15(15-L) 150 ns max. 

• Low Power Dissipation: 

Ice (Active) = 60 mA max. 
ISB (Standby) = IcCDR (Data Retention) 

MB8416A/17A/18A-12L&MB8416A/17A/18A-15L = 50/iA 

MB8416A/17A/18A-12 & MB8416A/17A/18A-15 = 2 mA 

• Data Retention 2.0V min. 

• Single +5V supply voltage, ± 10% tolerance 

• Completely static operation, no clocks required 

• Equal Access and Cycle Times 

• Two Level chip control 

• Chip Select 

• Output Enable 

• Fast OE Access Times: 

MB8416A/17A/18A-12(-12L) = 50 ns 
MB8416A/17A/18A-15(-15L) = 60 ns 

• Output timing reference levels: 0.8V-2.2V 

• TTL compatible inputs and outputs 

• Plug-in compatible with 16KEPROMS 

• Industry standard 24-pin DIP package 

SPECIAL FEATURES 

MB8416 A/AL • CE (Pin 18) control for simple memory expansion, standby power and data retention 

• OE (Pin 20) control for fast memory access, output buffer control and elimination of bus 
contention problems 

• OE Access Time - 100 ns Max. 

• Pin and function compatible with 2716 EPROM 

• Pin compatible with HM6116, TC5517, /tPD446 

MB8417 A/AL • CE (Pin 18) control for simple memory expansion, standby power and data retention 

• CS (Pin 20) control for simple memory expansion 

• CS Access Time - 100 ns Max. 

• Pin compatible with TC5516, /tPD447 

MB8418 A/AL • Both CE2 |Pin 18) and CEi (Pin 20) provide power down capability 

• CE2 and CE-j provide simple memory expansion 

• CE2 and CE-j Access Time - 200 ns Max. 

• Pin compatible with TC5518 



' CP 



□ Vcc 
=1 Ag 

=J At 
13 WE 

=1 CS 
=^Aio 
=1 Cf 
=1 l/Os 
=1 I/O7 

n i/oo 

□ 1/O5 
=3 1/O4 



DEVICE NUMBER 


MBM16A/AL 


MBft417A/AL 


MB8418A/AL 


PIN NUMBER 


18 


20 


21 


24 


9-11 
13-17 


18 


20 


21 


24 


9-11 
13-17 


18 


20 


21 


24 


9-11 
13-17 


^^^^■^^PIN NAME 
MODE 


CE 


oi 


wi 


SUPPLY 
CURRENT 


I/O 


CE 


CS 


WE 


SUPPLY 
CURRENT 


I/O 


el's 




WE 


SUPPLY 
CURRENT 


I/O 


WRITE 


L 


x 


L 


'cc 




L 


L 


L 


'cc 


Din 


L 


L 


L 


'cc 


Din 


READ 


L 


L 


H 


'cc 


Dqut ■ 


L 


L 


H 


'cc 


Dour 


L 


L 


H 


1 


DqUT 


OUTPUT DISABLE 


L 


H 


H 


'cc 


HIGH Z 






















CHIP DESELECT 












L 


H 


X 


'cc 


HIGH Z 












STANDBY 1 






















X 


H 


X 


'SBI 


HIGHZ 


STANDBY 2 


H 


x 


x 


'sB 


HIGH Z 


H 


X 


X 


'SB 


HIGH Z 


H 


X 


X 


'SB2 


HIGHZ 
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FUJITSU MB8416 

MICROELECTRONICS MBd417 

CMOS 16384-BIT STATIC RAMS MB8418 

GENERAL DESCRIPTION 

• Organized as 2048 x 8 

• Address Access Time - 200 ns Max. 

• Low Power Dissipation - Ice (Active) = 60 mA IVIax. 

iSB (Standby) = ^OfxA Max. at 85°C 
ICCDR (Data Retention) = ^OnA Max. at 85 °C 

• Operating Temperature Range: -40°C to +85°C 

• Available in extended temperature range (Standard 
manufacturing and testing flow) of -55°C to + 125°C as part 
numbers MB8416-25-W, MB8417-25-W and MB8418-25-W 

• Available in extended temperature range (MIL-Std 883 
Class B manufacturing and testing flow) of -55°C to + 125°C 
as part numbers MB8416-25-SB, MB8417-25-SB and MB8418-25-SB 

• Data Retention 2.0V Min. 

• Single +5V DC supply, +10% tolerance 

• Completely static operation, no clocks required 

• Equal Access and Cycle Times 

• Two Level chip control • Chip Select • Output Enable 

• Fast OE Access Time: 100 ns Max. 

• Output timing reference levels - 0.8V - 2.2V 

• TTL compatible inputs and outputs 

• Plug-in compatible with 16K EPROMS 

• Industry standard 24-pin DIP package 

SPECIAL FEATURES 

MB8416 • CE (Pin 18) control for simple memory expansion, standby power and data retention 

• OE (Pin 20) control for fast memory access, output buffer control and elimination of bus 
contention problems 

• OE Access Time - 100 ns Max. 

• Pin and function compatible with 2716 EPROM 

• Pin compatible with HM61 16, TC5517, /iPD446 

MB8417 • CE (Pin 18) control for simple memory expansion, standby power and data retention 

• CS (Pin 20) control for simple memory expansion 

• CS Access Time - 100 ns Max. 

• Pin compatible with TC5516, uPDAA? 

MB8418 • Both CE2 |Pin 18) and CE-i (Pin 20) provide power down capability 

• CE2 and CEi provide simple memory expansion 

• CE2 and CEi Access Time - 200 ns Max. 

• Pin compatible with TC5518 



TRUTH TABLE 



DEVICE NUMBER 


MBe416 


MB8417 


MB8418 


PIN NUMBER 


18 


20 


21 


24 


9-11 
13-17 


18 


20 


21 


24 


9-11 
13-17 


18 


20 


21 


24 


9-11 
13-17 


' ~--~-.,,PIN NAME 
MODE 


ci 


oi 


wi 


SUPPLY 
CURRENT 


I/O 


CE 


CS 


WE 


SUPPLY 
CURRENT 


I/O 


CE^ 


CEi 


WE 


SUPPLY 
CURRENT 


I/O 


WRITE 


L 


x 


L 


'cc 




L 


L 


L 


'cc 


D|N 


L 


L 


L 


'cc 


D|N 


READ 


L 


L 


H 


'cc 


Dqut 


L 


L 


H 


'cc 


Dour 


L 


L 


H 


1 


Dqut 


OUTPUT DISABLE 


L 


H 


H 


'cc 


HIGH Z 






















CHIP DESELECT 












L 


H 


X 


'cc 


HIGHZ 












STANDBY 1 






















X 


H 


X 


ISB1 


HIGH Z 


STANDBY 2 


H 


X 


x 




HIGH Z 


H 


x 


x 


'SB 


HIGHZ 


H 


x 


x 


ISB2 


HIGH Z 



For complete data sheets contact: Fujitsu Microelectronics • 2985 Kifer Road • Santa Clara, OA 95051 • (408) 727-1700 • Telex l/ll: 910-338-0190 



PIN ASSIGNMENTS 



A7C 1 

AflC 2 
A5 C 3 

A4 C 4 

A3C 5 
A2 C 6 

Ai C 7 
AoC= » 

l/Ol 9 

I/O, C i( 
I/O3 C 1 
GNDC 1: 



w 

00 



=1 vcc 

□ As 

=1 Ag^ 

=1 WE 

□ OE 

□ A 



10 

:3 CE 

P l/Ofl 

1/O7 

□ l/Og 

14 □ I/O5 
I/O4 



AyHT 

AeC 2 
A5C 3 

A4 C 4 

A3C 5 
Aj C 6 

A^ C 7 
Ao'= « 
WO, C 9 

i;02 c 10 

I/O3 C 11 
GND C 12 



=1 Vcc 

□ Aa 

Z) WE 

□ CS 

A10 

=1 CE 
=1 l/Og 
=1 1/O7 

□ i/Oe 

□ 1/O5 
^ 1/O4 



A/c 
AeC 
A5C 

A4CZ 

A3C: 
AjC 
A1CI 
AoC 

I/O, [= 

I/O2 

I/O3 c 
GND C 



21 

s:2o 

W 19 

00 



=1 Vcc 

□ Aa 
=1 Ag. 
Zl WE 

□ CEi 

^AjO 
=1 CE2 

I] i/Oa 
=1 1/O7 
^ i/Oa 

□ 1/O5 
=1 1/O4 
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FUJITSU 

MICROELECTRONICS 

HIGH SPEED SCHOTTKY 
TTL 64K PROMS 



GENERAL DESCRIPTION 

The Fujitsu MB7143 and MB7144 
are high speed Schottky TTL elec- 
trically field programmable read 
only memories. With uncommit- 
ted collector outputs on the 
MB7143 and three-state outputs 
on the M 871 44, memory expan- 
sion is simple. 

The memory is fabricated with all 
logic "zeros" (positive logic). 
Logic level "ones" can be pro- 
grammed by the highly reliable 
DEAPtm (Diffused Eutectic Alumi- 
num Process) according to simple 
programming procedures. 

FEATURES 

• Organized as 8192 x 8 

• Fast Access Times: 

40 ns Typ. 
IVIB7143E/IVIB7144E: 

65 ns max. 
I\/IB7143H/I\/IB7144H: 

55 ns max. 

• Single -i-5V supply voltage 

• Simplified and lower power 
programming 

• Low cun'ent PNP inputs 



MB7143E 
MB7144E 

mm PRODUCT 

FOR 1983 

PIN ASSIGNMENT 



The sophisticated passive isola- 
tion, termed lOP (Isolation by Ox- 
ide and Polysilicon), with thin 
epitaxial layer and Schottky TTL 
process permits minimal chip 
size and fast access time. 

The extra test cells and unique 
testing methods provide enhanc- 
ed correlation between program- 
med and unprogrammed circuits 
in order to perform AC, DC and 
programming test prior to ship- 
ment. This results in extremely 
high programmability. 



AC characteristics guaranteed 

over full operating voltage and 

temperature range via unique 

testing techniques 

TTL compatible inputs and 

outputs 

Proven high programmability 
and reliability 

Standard 24-pin DIP package 
Jedec approved pin-out 



MB7143/MB7144 BLOCK DIAGRAM 



Ao o- 
Ai o- 
A2 o- 
A3 o- 
A4 o- 
A5 o- 
Aeo- 
A70- 
Aao- 



A90- 
A10O- 
A11 o- 
A120- 



ADDRESS 
BUFFERS 



65536 (256 x 256) 
MEMORY CELLS 



32 X MULTIPLEXERS 



CEo- 



CHIP 
ENABLE 



OUTPUT BUFFERS 



A/C 

AeC 

AsC 
A4C 
A3I: 
AzC 
Aid 
AoC 

oic: 

O2II 
O3II 
GNDC 



24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 



□ Vcc(PVcc) 

□ Ag 

□ Ag 

□ Aio 

□ CE(PVCE) 

□ A11 

□ A12 

□ Og 

□ O7 

□ Oe 

□ O5 

□ O4 



TTTTTTTT 

08 O7 06 O5 O4 O3 O2 O1 
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FUJITSU 

MICROELECTRONICS 



MB71XX SERIES 



fflGH SPEED SCHOTTKY TTL PROMS 



FEATURES 

• Many organizations in 4K to 64K 
densities 

• Choice of three-state or open coliector 
output on aii devices 

• Proven high programmabiiity and 
reiiability of DEAP^" 

(Diffused Eutectic Aluminum Process) 
PROMS 



Single +5V supply voltage 
TTL compatible input/output 
Simplified and lower power program- 
ming 

Commercial and Extended 
Temperature Ranges 
(-SS'C to +125°C) available 



Low current PNP inputs 

Chip enable leads for easy memory 

expansion 

Most PROMS are multiply sourced 
Industry standard pin assignments 
and packages 



COMMERCIAL TEMPERATURE RANGE PROMS 



Device 
Number 


Density 


Organization 


IMax. 
Access 
Time (ns) 


TVD. 

Access 
Time (ns) 


Power 
IVIax. 
(mW) 


Output 
Type 


Pacl(age 


MB7121E 


4K. 


1024 X 4 


Ad 

45 


oc 
ZO 


lOl 


UO 


18-pin DIP 


MB7121H 


4K 


1024 X 4 


35 


25 


"70"7 

787 


OU 


MB7122E 


4K 


1024 X 4 


45 


25 


787 


3S 


MB7122H 


4K 


1024 X 4 


35 


25 


787 


3S 




4^ 


01^ X O 


45 




Q(^n 
oou 




300 mil wide 
20-pin DIP 


MB7123H 


4K 


512x8 


35 


25 


850 


OC 


MB7124E 


4K 


512 X o 


AC 

45 


25 


o5U 


lO 

oo 


MB7124H 


4K 


512 X 8 


35 


25 


OCA 

850 


oo 
oo 


MoitZfc. 




^U4o X 4 


55 


oU 


Qon 
o^u 




18-pin DIP 


MB7127H 


8K 


2048 X 4 


45 


30 


820 


OC 


MR7107V 






oo 








MB7128E 


8K 


2048 x4 


55 


30 


820 


3S 


MB7128H 


8K 


2048 x4 


45 


30 


820 


3S 


MB7128Y 


8K 


2048 x4 


35 


25 


820 


3S 


MB7131E 


8K 


1024 X 8 


55 


35 


920 


OC 


24-pin DIP 


MB7131H 


8K 


1024 X 8 


45 


35 


920 


OC 


MB7131Y 


8K 


1024 X 8 


35 


25 


920 


OC 


MB7132E 


8K 


1024 X 8 


55 


35 


920 


3S 


MB7132H 


8K 


1024 X 8 


45 


35 


920 


3S 


MB7132Y 


8K 


1024 X 8 


35 


25 


920 


3S 


MB7134E 


16K 


4096 x4 


55 


35 


850 


3S 


400 mil wide 
20-pin DIP 


MB7134H 


16K 


4096 x4 


45 


35 


850 


3S 


MB7137E 


16K 


2048 x8 


55 


30 


950 


OC 


24-pin DIP 


MB7137H 


16K 


2048 x8 


45 


30 


950 


OC 


MB7138E 


16K 


2048 x8 


55 


30 


950 


3S 


MB7138H 


16K 


2048 x8 


45 


30 


950 


3S 


MB7141E 


32K 


4096 x8 


65 


45 


975 


OC 


MB7141H 


32K 


4096 x8 


55 


45 


975 


OC 


MB7142E 


32K 


4096 x8 


65 


45 


975 


3S 


MB7142H 


32K 


4096 x8 


55 


45 


975 


3S 


MB7143H 


64K 


8192 X 8 


55 


45 


975 


OC 


MB7144H 


64K 


8192 X 8 


55 


45 


975 


3S 


EXTENDED TEMPERATURE R^GE PROMS (-55°c to +125X) 


MB7128-W* 


8K 


2048 x8 


55 


30 


820 


3S 


18-pin DIP 
18-pin FLATPACK 
28-pad LCC 


MB7132E-W* 


8K 


1024 X 8 


55 


35 


920 


3S 


24-pin DIP 


MB7138E-W* 


16K 


2048 x8 


55 


30" 


950 


3S 


24-pin FLATPACK 


MB7142E-W* 


32K 


4096 x8 


65 


45 


975 


3S 


28-pad LCC 



CO 

o 

'c 
o 

•4— « 

o 


o 
o 



3 
CO 



* Also available with open collector output 
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FUJITSU 

MICROELECTRONICS 

lOK/lOOK ECL RANDOM 
ACCESS MEMORIES 



GENERAL DESCRIPTION 

The Fujitsu MBM10480 and 
MBM 100480 are fully decoded 
16,384-bit ECL read/write random 
access memories designed for 
high speed scratch pad, micro- 
processor and buffer storage ap- 
plications. These devices are 
organized as 16,384 words by one- 
bit and they feature on-chip 
voltage compensation for improv- 
ed noise margin. 

The MBM 10480 and MBM 100480 
offer extremely small cell and 
chip sizes, achieved through the 
use of Fujitsu's patented DOPOS 

FEATURES 

• Organized as 16,384 words by 
one-bit 

• On-chip voltage compensation 
for improved noise margin 

• Address Access Time: 

25 ns max. 

• Chip Select Access Time: 

15 ns max. 

• Open emitter output for easy 
memory expansion 



and F1 00480 

MBM10480/MBM100480 BLOCK DIAGRAM 



(Doped Polysilicon) as well as lOP 
(Isolation by Oxide and Polysili- 
con) processing. As a result, very 
fast access times with high yields 
and outstanding device reliability 
are achieved in volume produc- 
tion. 

Operation for the MBM10480 and 
MBM100480 is specified over a 
temperature range from 0°C to 
75 °C (ambient). They are packag- 
ed in industry standard 20-pin DIP 
packages and are fully compati- 
ble with industry standard 10K 
and 100K ECL families. 



• Supply Voltage 

MBM10480: -5.2V 
MBM100480: -4.5V 

• Low Power Dissipation: 

MBM10480:. 0.05 mW/bit 
MBM100480: 0.04 mW/bit 

• DOPOS and lOP processing 

• Fully compatible with industry 
standard 10K and 100K ECL 
families 

Pin compatible with F10480 



V/ORD 
DRIVER 



128 X 128 
ARRAY 



SENSE AMPS 
AND 
WRITE DRIVERS 



ADDRESS 
DECODER 



ADDRESS 
DECODER 



DquT 



- cs 



WE 



MBM10480 
MBM100480 



PIN ASSIGNMENT 




TRUTH TABLE 





Input 




Output 


Mode 


CS 


WE 


D|N 






H 


X 


X 


L 


DISABLED 


L 


L 


H 


L 


WRITE "H" 


L 


L 


L 


L 


WRITE "L" 


L 


H 


X 


Dqut 


READ 



H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 



AqAi A2 A3A4A5Ag A/As AgAioAiiAi2Ai3 



For complete data sheets contact: Fujitsu Microelectronics • 2985 Kifer Road • Santa Clara, CA 95051 • (408) 727-1700 • Telex l/ll: 910-338-0190 



3680 



© iC MASTER 1983 



FUJITSU 

MICROELECTRONICS 

lOK/lOOK ECL RAM SERIES 

FEATURES 



On-chip voltage compensation 
for improved noise margin 
Fully compatible with industry 
standard 10K and 100K ECL 
families 

Open emitter output for easy 
memory expansion 



Low power dissipation (see 
chart below) 

DOPOS (Doped Polysilicon) 
and lOP (Isolation by Oxide 
and Polysilicon) processing 



lOK ECL RAMS 
lOOK ECL RAMS 



Device Number 


Density 


Organization 


Access 
Time Max. 
(ns) 


Access 
Time Typ. 
(ns) 


Power 
(mW) 


Package 


MB7072E 


1K 


256x4 


12 


9 


1040 


22-pin DIP 


MBM10415AH 


IK 


1Kx 1 


20 


13 


780 


16-pin DIP 


MBM10422 


1K 


256x4 


10 


8 


1040 


24-pin DIP 


MBM10422A-7 


IK 


256x4 


7 


5.5 


1040 


24-pin DIP 


MBM10470A-20 


4K 


4Kx 1 


20 


13 


900 


18-pin DIP 


MBM10470A-10 


4K 


4Kx1 


10 


8 


1040 


18-pin DIP 


MBM10474A-15 


4K 


1Kx4 


15 


12 


700 


24-pin DIP 


MBM10480 


16K 


16Kx1 


25 


20 


900 


20-pin DIP 


MBM100422A-7 


1K 


256 x4 


7 


5.5 


900 


24-pin DIP 


MBM100470A-10 


4K 


4Kx 1 


10 


8 


900 


18-pin DIP 


MBM100474A-15 


4K 


1Kx4 


15 


12 


900 


24-pin DIP 


MBM100480 


16K 


16Kx 1 


25 


20 


700 


20-pin DIP 



(0 

o 

c 
o 



DOUT C 1 
Ao C 2 
A, C 3 

A4 c 

A5C 

As C 

A7 c 
Vee lI 



16Kxl 
(25 ns) 

— ^ 



lKx4 
(15 ns) 



□ Vcc 

□ Din 

□ cs 

□ WE 

□ Ai3 

□ A,2 

□ An 

□ A,o 

□ A9 

11 □ Ae 



VccaC 1 

DO3C 2 
D04(Z 3 
AqC 4 
Aid 
A2C 
A3C: 
A4CZ 
A5CI 
NCC 
<.A6C 

VeeC 



=1 Vcc- 

□ DO2 
Zl DO1 
I] DI4 

□ DI3 

□ DI2 
I] DI1 
Z] Cl 
Z] WE 

□ Ag 

□ Ag 
=1 A7 




*Vcc Grounded 



*^CC grounded 



256x4 
(7 ns) 



For complete data sheets contact: Fujitsu Microelectronics • 2985 Kifer Road • Santa Clara, CA 95051 • (408) 727-1700 • Telex l/ll: 910-338-0190 
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For Key Data On Every IC On This 
Board, The Place To Look Is... 




output board for Multibus systems. 



Equipment and system design often require tlie use 
of a wide variety of integrated circuits in order to 
obtain optimum performance. One way for an engi- 
neer to be certain that he hasn't overlooked the 
best device for his application is to refer to the pages 
of IC MASTER. 

Surveys conducted by IC MASTER, integrated cir- 
cuit manufacturers, and independent research 
agencies confirm that four out of five IC MASTER 
users have specified one or more products as the 
result of using IC MASTER. 



Device No. 

AM25LS2521 

AM26LS29 

AM26LS32 

74LS02 

74LS08 

74LS32 

74LS74 

74LS138 
74LS164 
74LS244 

74LS273 

MBM2716 

SN74LS04 

SN74LS133 

SN74S240 

Z80A 
Z8530 



Description 

8-Bit, Equal-to Comparator 

Line Driver, Single-Ended 

Line Receiver, Differential 

Quad 2-lnput NOR Gate 

Quad 2-lnput AND Gate 

Quad 2-lnput OR Gate 

Dual D-Type Positive Edge Triggered 

Flip-Flop with Preset and Clear 
3 Line to 8 Line Decoder/Demultiplexer 
8-Bit Gated Serial-ln, Parallel-Out Shift Register 
Octal Bus Driver {Schmitt trigger) Non-Inverting, 

3-State, Complementary Control 
Octal D-Type Edge-Triggered Flip-Flop 
Fujitsu 248 by 8 PROM 
Hex Inverter 
13-lnput NAND Gate 

Octal Buffer/Line. Driver/Line Receiver Inverted 

3-State Outputs 
Zilog 8-Bit Microprocessor 
Zilog Serial Communications Controller 



Representative list of ICs on Codata Systems Corp. board for 
data communications equipment. 




BE SURE. BEGIN WITH THE IC MASTER 



GLNLf^L 
INSlRUMEm 



ER5716 

ER5716IR 

ER5716HR 



PRELIMINARY INFORMATION 



16K N-Channel Electrically Erasable and Programable ROM 



FEATURES 

■ 2048 Word x 8 Bit Organization, Fully Decoded 

■ Electrically Block Erasable with Isec, +25\/ Pulse 

■ Electrically Programable — 1ms per Byte 

■ Single +5W Power Supply in Read Mode 

■ 300ns Access Time 

■ 10 year Non-Volatile Data Retention 

■ Static Operation — No Clocks 

■ N-Channel, Silicon Gate SNOS Technology 

■ Low Active Power Dissipation: 300mW max 

■ Pin for Pin Compatible with Hitachi HN48016 

■ Interchangeable with Intel 2716 EPROM 

DESCRIPTION 

The ER5716 is an Electrically Erasable and Programable Read 
Only Memory fabricated in N-Channel, Silicon Gate SNOS 
technology. Address decoding circuitry is provided on the chip 
and its operation is fully static, requiring no clocks. +5 volts only 
is required to perform a Read operation. An additional +25\/ 
supply is necessary in the Erase and Write modes. 

This device is pin for pin compatible with the Hitachi HN48016 and 
is also interchangeable with the 2716 family of ultraviolet erasable 
EPROMs. 

Being electrically erasable and programable, the ER5716 need 
never be removed from the system for reprograming since it 
may be performed, in the circuit, under system or end-user 
control. Also eliminated is the danger of accidental erasure of 
data by ultraviolet irradiation. 

ER5716 VERSUS 2716 

All pins of the two devices are functionally identical with the 
exception of pins 18 and 20. In order to make the ER5716 
electrically alterable, the independent functions of Chip Enable 



PIN CONFIGURATION 

24 pin dual in line 



A7 C •! 

A6 C 2 
A5 C 3 
A4 C 4 
A3 C 5 
A2 C 6 
A1 C 7 
AO C 8 
DO C 9 
D1 C 10 
D2 C 11 
,s(GND) C 12 



Top View 

— o — 



24 □ ( + 5V)Vcc 
23 □ A8 
22 □ A9 
21 □ Vp 



20 n CS 

19 □ A10 
18 D PGM 
17 □ D7 
16 □ 06 
15 □ D5 
14 □ D4 
13 □ 03 



and Output Enable for the 2716 have been combined in the Chip 
Select (CS) function of the ER5716, pin 20. Pin 18 retains the 
Program or Write function, but no longer serves as Chip Enable. 

DEVICE OPERATION 

Vp (pin 21 ) requires a d.c. supply of +25V in the Erase and Write 
modes, but remains at +5V for all other operations. Reading may 
occur with Vpat either level, however continuous operation of the 
device with Vp at 25V is not recommended. 
Writing of data into the memory need not be sequential, it may be 
performed at any randomly selected byte location. However, 
writing is possible only after an Erase operation which removes 
all previously programed data from the entire memory: individual 
word erasures are not possible. 



BLOCK DIAGRAM 



A6. 



I 
I 
I 
I 
I 
I 

AO' 



A10. 



A7- 



► 


X 

DECODER 


^ 











2K X 8 
EEPROM 
MATRIX 



DECODER 



A 
V 



Y GATING 



CS Vp PGM 

iU 



CONTROL 
LOGIC 




Insti 










ral 



SENSE 
AMPLIFIERS 
AND 
OUTPUT 
BUFFERS 



D7 



DO 



C 


E 

ZJ 
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MODES OF OPERATION 



PGM 


CS 




OPERATING MODE 








+5 


RFAD — Data nrp^pntpH At thp niitniit nin^ a timp t. flftpr an ^ifieire^^^ ^^hannp 


Don't care 


1 


+5 


STANDBY— Chip deselected, data outputs in the high impedance state. - 


Pulsed to 1 


1 


+25 


SINGLE WORD WRITE— Data at the data inputs is written to the selected address location. 
NOTE that correct writing can occur only if the chip has been previously erased. 








+25 


PROGRAM VERIFY— Same as Read mode. 


Pulsed to 1 





+25 


ERASE— All 16,384 bits simultaneously erased to a logic '1' state. 



ELECTRICAL CHARACTERISTICS 
Maximum Ratings'*^ 

All inputs and outputs except Vp (with respect to Vgs) • • • . -0.3V to +7V 

Vp (with respect to Vss) ~"0-3V to +28V 

Storage temperature (with Data Retention) -40° to +85° 

Storage temperature (without Data Retention) -65° C to +150° C 

Soldering temperature of leads (10 seconds) +300° C 

Standard Conditions (unless otherwise noted): 

Vss = GND 

Vcc = +5 ± 5% volts 

Programming Voltage, Vp = +25V ± 1 V 

Operating Temperature range (T^) = 0°C to +70° C 

-40°Gto +85° C 

-55° C to +125° C 

DC CHARACTERISTICS 



Exceeding these ratings could cause permanent dam- 
age to the device. This is a stress rating only and func- 
tional operation of this device at these conditions is not 
implied— operating ranges are specified in Standard 
Conditions. Exposure to absolute maximum rating con- 
ditions for extended periods may affect device reliability. 
Data labeled "typical" is presented for design guidance 
only and is not guaranteed. 



Characteristic 


Sym 


Min 


Typ 


Max 


Unit 


Conditions 


Input Logic "1" 


VlH 


2 




Vcc+0.3 


V 




Input Logic "0" 


V,L 


-0.3 




0.8 


V 




Input Logic "1" (Vponly) 


VpH 


Vce-0.6 




Vcc+0.6 


V 


See Note 1 


Output Logic "1" 


VoH 


2.4 




Vec 


V 


loH = lOOpA 


Output Logic "0" 


Vol 


Vss 




0.4 


V 


IoL= 1.6mA 


Input Leakage (Except Data) 


II 






2 


fjfK 


ViN = 5.8V 


Input Leakage (Data Pins) 


Ild 






10 


fiA 


ViN = 5.8V 


Output Leakage (Data Pins) 


Iqd 






10 


UfK 


VouT = Vccmax 


Power Supply Current 














VpSupply: 














Read Mode 


Ip 




4 


7 


mA 


Vp= 6.1V 


Write Mode 


Ip 




5 


10 


mA 


Vp = 26V 


Erase Mode 


Ip 




5 


10 


mA 


Vp = 26V 


Vcc Supply: 














Read Mode 


Ice 




32 


50 


mA 


CS = VjH or ViL 


Write Mode 


Ice 




32 


50 


mA 


CS = ViH or ViL 


Erase Mode 


lee 




32 


50 


mA 


CS = VjH or ViL 


Power Dissipation 














Read Mode 


Prd 




200 


318 


mW 


Vcc= 5.5V, Vp= 6.1V 


Write Mode 


PwR 




306 


535 


mW 


Vcc = 5.5V, Vp = 26V 


Erase Mode 


Per 




306 


535 


mW 


Vcc = 5.5V, Vp = 26V 



c 

(D 

E 

3 

c 



NOTE: Characteristic data for ER5716IR/HR not available for inclusion at this time. Data available from General Instrument 
Distributors upon request. 
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INSrl 



mm 



AC CHARACTERISTICS 



Characteristic 


Sym 


Min 


Typ 


Max 


Unit 


Conditions 


Input Capacitance — Control Inputs 


Ci 






7.5 


Pf 


f = 1MHz 


Input Capacitanc6 — Data Inputs 


Cd 






15 




f = 1MHz 


Read Mode Characteristics 














Read Access Time 


tA 


— 


— 


300 


ns 




Chip Select to Data Out Delay 


tD1 


— 


— 


120 


ns 


) 

( Output load: 1TTL 


Data Hold Time 


*D2 


— 


— 


100 


ns 


I gate +Cl= lOOpf 
) 


Address to Output Float Time 


^D3 


10 


— 


— 


ns 


Write Mode Characteristics 














Chip Deselect to Start of Write 


ton 


200 


— 


— ■ 


ns 




Address and Data Setup Time 


^012 


2 


— 


— 


/JS 




Data and CS Hold Time 


tD13 


2 


— 


— 


fjS 




Chip Select to Output Delay 


^014 






120 


ns 


See Note 2 


Address Hold Time 


^015 


2 


. — 


— 


fJS 




PGM Pulse Width 


tpw 


800 


— 


— 


fJS 




PGM Pulse Rise and Fall Times 


tr.tf 


5 






ns 




Written State (data I/O) 


Vw 




V1L.V0L 




V 


- 


Erase Mode Characteristics 














CS Setup Time 


^021 


2 






/JS 




PGM to Output Delay 


tD22 


2 






fJS 




PGM Pulse Width 


tpE 


1 






sec 




PGM Pulse Rise and Fall Times 




5 






ns 




Erased State (data I/O) 


Ve 




VlH VOH 




V 





NOTES: 

1 . The wide tolerance of this parameter allows the use of a driver circuit for switching Vp between +5V for reading and +25\/ in the 
Erase and Write modes. Although all operations may be performed with +25\/ applied to the chip, continuous operation is not 
recommended under these conditions. 

2. A Read immediately following a Write is not a required operation. 

NOTE: Characteristic data for ER5716IR/HR not available for inclusion at this time. Data available from General Instrument 
Distributors upon request. 



TIMING DIAGRAM 



A0-A10 



CS 



D0-D7 



X 



STABLE 



X 



HIGHZ 




DATA OUT VALI 



E3< 



HIGHZ 



Fig. 1 READ MODE TIMING 
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o 

E 
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TIMING DIAGRAMS 



"*READ » -I- ^ DESELEC T » i ■ < 



A0-A10 



CS 



CAN change"^ 




'D2 , 



D0-D7 D OUT VALID 
V, 



PGM 



-WRITE- 



-READ- 



STABLE 



K 



DATA IN STABLE 

Ji— 



tpw- 



\ 



'D14- 




HIGHZ 



D OUT 
VALID 



Vp= + 25V 



Fig. 2 WRITE MODE TIMING 



READ 



ERASE- 
\^ 



READ- 



A0-A10 



CS 



DON'T CARE 




'OH 



X 



D0-D7 HIGHZ X VALID 

Vol - 



PGM 




/ 



HIGHZ 




Vp = + 25V 



Fig. 3 ERASE MODE TIMING 



Microelectronics Division/Woridwide Sales Offices 



NORTH AMERICA 
UNITED STATES: 
MICROELECTRONICS DIVISION 

NORTHEAST-600 West John Street 
Hicksville, New York 11802 
Tel: 516-733-3107. TWX: 510-221-1866 
20th Century Plaza 
Daniel Webster Highway 
Merrimack. New Hampshire 03054 
Tel: 603-424-3303. TWX: 710-366-0676 
858 Welsh Road 

Maple Glen. Pennsylvania 19002 
Tel: 215-643-5326 

SOUTHEAST-7go\ 4th Street N.. Suite 208 

St. Petersburg. Florida 33702 

Tel: 813-577-4024. TWX: 810-863-0398 

1616 Forest Drive 

Annapolis. Maryland 21403 

Tel: 301-269-6260. TWX: 710-867-8566 

4921 C Professional Court 

Raleigh. North Carolina 27609 

Tel: 919-876-7380 



SOUTH CENTRAL— 5520 LBJ Frwy.. Suite 330 

Dallas. Texas 75240 

Tel: 214-934-1654. TWX: 910-860-9259 

C£N7fl4L-4524 S. Michigan Street 
South Bend. Indiana 46614 
Tel: 219-291-0585. TWX: 810-299-2518 
5820 West 85th Street. Suite 102 
Indianapolis. Indiana 46276 
Tel: 317-872-7740. TWX: 810-341-3145 
2355 S Arlington Hts. Road. Suite 408 
Arlington Heights. Illinois 60005 
Tel: 312-981-0040. TWX: 910-687-0254 
32969 Hamilton Court. Suite 210 
Farmington Hills. Michigan 48018 
Tel: 313-391-4070 

SOUTHWEST— 201 Standard Street 

El Segundo. California 90245 

Tel: 213-322-7746. TWX: 910-348-6296 

NORTHWEST— 3OB0 Olcott Street. Suite 230C 

Santa Clara. California 95051 

Tel: 408-496-0844. TWX: 910-379-0010 



EUROPE 

EUROPEAN SALES HEADQUARTERS: 
GENERAL INSTRUMENT MICROELECTRONICS LTD. 

Times House, Ruislip. Middlesex. HA4 8LE 
Tel: Ruislip 35700. Telex: 23272 
NORTHERN EUROPEAN SALES OFFICE: 

Times House, Ruislip, Middlesex. HA4 8LE 

Tel: Ruislip 35700, Telex; 23272 

Sandhamnsgatan 67. S-115 28. Stockholm 

Tel: (08) 67 99 25, Telex: 17779 

SOUTHERN EUROPEAN SALES OFFICE: 

5-7 Rue De L'Amiral Courbet. 94160 Saint Mande. 

Tel: (1) 365 72 50, Telex: 213073 

Piazza Novelll. 8. 20129 Milano 

Tel: (02) 720914, Telex; 843-320348 

CENTRAL EUROPEAN SALES OFFICE: 
GENERAL INSTRUMENT OEUTSCHLAND GmbH 

Nordendstrasse 3. 8000 Munchen 40 
Tel: (089) 27 24 049. Telex: 528054 
6070 Langen Bei Frankfurt A Main 
Wilhelm-Leuschner Plaza 8. Postf. 1167 
Tel: (6103) 23 051. Telex: 415000 



"The information in this publication, including schematics, is suggestive only. General Instrument Corporation does not warrant, nor will it be 
responsible or liable for, (a) the accuracy of such information, (b) its use or (c) any infringement of patents or other rights of third parties." 



ASIA 

HONG KONG: 

GENERAL INSTRUMENT HONG KONG LTD. 

139 Connaught Road Central. 3/F. San-Toi Building 

Tel: (5) 434360. Telex: 84606 

JAPAN: 

GENERAL INSTRUMENT INTERNATIONAL CORP. 

Fukide BIdg. 8th Floor. 1-13 Toranomon 4-Chome 

Minato-ku. Tokyo 105 

Tel: (03) 437-0281. Telex: 2423413 

TAIWAN: ' 

ris 

GENERAL INSTRUMENT 
MICROELECTRONICS TAIWAN 

77 Pao Chiao Road. Hsin Tien 
Taipei. Taiwan 

Tel: (02) 914-6234. Telex: 785-3111 

GENERAL 
INSTRUMENT 
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INSTRUMEIV^ 



ER5901 

ER5901IR 

ER5901HR 



PRELIMINARY INFORMATION 



Word Alterable 1K Bit Electrically Erasable and Programable ROM 



FEATURES 

■ 1024 Bits, Organized 128 x 8 

■ N-Channel Si-Gate SNOS Technology 

■ +5\/ Operation in All Modes; No High Voltages 

■ Fully TTL Compatible Inputs and Outputs 

■ On-Chip Latching of Addresses and Data 

■ Self-Timing, Processor Transparent Programing Mode with 
RDY/bUSY Signal 

■ Address and Data Buses may be used Separately or 
Multiplexed 

■ CE and OE Inputs to Avoid Bus Contention 

■ Word Alterable 

■ Read Access time of Less Than 200ns 

■ 10 Years' Data Retention over Temperature Range of 
-40° to +85° C 

■ Unlimited Read Accesses 

DESCRIPTION 

The ER5901 is a high speed electrically word erasable memory 
manufactured in the General Instrument proven SNOS technol- 
ogy. The key features of this device are its +5V only operation and 
microprocessor compatible architecture which allows the ER5901 
to be accessed from the system bus in the same way as a static RAM. 
Internal memory management has been incorporated in this 
device. On-board latching of address and data lines in the repro- 
graming mode, and busy signal (RDY/BUSY) output make this 
mode transparent to the host processor. 



PIN CONFIGURATION 

24 LEAD DUAL IN LINE 

Top View 






ALE 


C 


•1 




24 


□ 


(+5V) Vcc 


A6 


C 


2 




23 


□ 


RDY/BUSY 


A5 


c 


3 




22 


□ 


CLK 


A4 


c 


4 




21 


□ 


We 


A3 


c 


5 




20 


□ 


UE 


A2 


c 


6 




19 


□ 


NC 


A1 


c 


7 




18 


□ 


CE 


AO 


c 


8 




17 


□ 


D7 


DO 


c 


9 




16 


□ 


D6 


D1 


c 


10 




15 


□ 


D5 


D2 


c 


11 




14 


□ 


D4 


Vss (GND) 


c 


12 




13 




D3 


NC = No Internal Connection 
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An ADDRESS LATCH ENABLE (ALE) input is pr9vided so that 
memory may be used with a multiplexed address an d da ta bus. 
When this feature is not required, ALE may be tied to WE. 
Bus contention problems are minimized by twin line c ontro l pro- 
vided by CHIP ENABLE (CE) and OUTPUT ENABLE (OE). 
By virtue of the on-chip reprograming control and timing of the 
ER5901, a minimum amount of servicing is required from a host 
microprocessor or microcomputer. 



The user may select one of five operating modes: 

1. READ with separate address and data lines. 

2. READ with multiplexed address and data lines. 

3. PROGRAM with separate address and data lines. 

4. PROGRAM with multiplexed address and data lines. 

5. STANDBY — power consumption is reduced by 66%. 



PIN FUNCTIONS 



Symbol 


Function 


Comments 


ALE 


Address Latch Enable 


Address inputs latched on negative edge. May be tied to WE when separate 
address and data lines are used. 


A0-A6 


7 bit address 




D0-D7 


8 bit data I/O 




Vss 


Chip Ground connection 




CE 


Chip Enable input 


Used for chip selection. 


OE 


Output Enable input 


Gates data to output pins during read cycle. 


WE 


Write Enable input 


Enables reprograming cycle; input data latched on positive edge. 


CLK 


Timing inputs 


Defines clock frequency for reprograming. May be RC or external clock. 


RDY/BUSY 


Status output 


Low when chip is in reprograming mode and cannot be accessed. High when in 
read mode. 


Vcc 


+5 Volt power connection 





ELECTRICAL CHARACTERISTICS 
Maximum Ratings* 

All inputs and outputs with respect to Ground +6V to -O.SV 

Storage temperature (unpowered and 

without data retention) -65° C to +150° C 

Soldering temperature of leads (10 sees.) +300° C 

Standard Conditions (unless otherwise noted) 
Vss=GND 

Vcc =+5V ±10% Volts 

Operating Temperature Ranges T^^: 0° C to + 70° C (Commercial) 

-40°C to +85° C (Industrial) 
-55°C to +125° C (Military) 

DC CHARACTERISTICS 



Exceeding these ratings could cause permanent dam- 
age to the device. This is a stress rating only and func- 
tional operation of this device at these conditions is not 
implied— operating ranges are specified in Standard 
Conditions. Exposure to absolute maximum rating con- 
ditions for extended periods may affect device reliability. 
Data labeled "typical" is presented for design guidance 
only and is not guaranteed. 



Characteristics 


Sym 


Min 


Typ 


Max 


Units 


Conditions 


Input Logic "1" 


V,H 


2 




Vcc+0.3 


V 




Input Logic "0" 




-0.1 




+0.8 


V 




Output Logic "1" 


VoH 


2.4 




Vcc 


V 


loH= 400/;A 


Output Logic "0" 


Vol 






0.4 


V 


lou= 1.6mA 


Input Leakage Current 


l,L 






10 


^J^ 


V,N = 5.25V 


Output Leakage Current 


Iql 






10 


UA 


VouT = 5.25V 


Power Supply Requirements 














Vcc Supply: 














Chip Selected 


'cc 




35 


80 


mA 


Vcc = +5-5V 


Chip Deselected (Standby Mode) 


'cc 




12 


35 


mA 


Vcc= +5.5V 


Power Dissipation: 














Chip Selected 


Pd 




195 


300 


mW 


Vcc= +5.5V 


Chip Deselected (Standby Mode) 


Pd 




66 


100 


mW 


Vcc = +5.5V 


AC CHARACTERISTICS 


Characteristics 


Sym 


Min 


Typ 


Max 


Units 


Conditions 


Input Capacitance 


c, 






6 


Pf 


V,N=OV 


Output Capacitance 


Co 






10 


Pf 


VcuT=OV 
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MEMORY CHARACTERISTICS 



Characteristics 


Sym 


Min 


Typ 


Max 


Units 


Conditions 


Erased State 


Ve 




V|H' Vqh 




V 




Written State 


Vw 




V,L, Vol 




V 




Data Retention Time (Powered 














or Unpowered) 


ts 


10 






Years 




Number of Reprograming Cycles per Byte 


Np 


10^ 








See Note 


Number of Read Accesses 














Between Refresh 


Nra 


Unlimited 





NOTE: 

There is a tradeoff to be made between the data retention time (ts) and the number of reprograming cycles (Np) performed per 
address. A gradual logarithmic reduction in retention time is experienced as the number of reprograming cycles increases. The 
specified limit is merely one point on this curve and does not imply a sudden cutoff or end of life. After lO'' cycles a typical 
retention time is 10 years. 

MODE SELECTION: Multiplexed Address and Data Lines 



MODE — 


CE 


OE 




ALE<2) 


RDY/BUSY 


Standby 

Read 

Program 


V,H 
V,L 
V,L 


Don't Care 

V (3) 
V|H 


Don't Care 

V,H 


Don't Care 


VoH 
VoH 

Vol 


MODE SELECTION: Separate Address and Data Lines 


— .-^IN 
MODE — 


CE 


OE 


WE/ALE'^-^-") 


RDY/BUSY 


Standby 

Read 

Program 


V,H 
V,L 
V,L 


Don't Care 

V,L 
V,H 


Don't Care 

V,H 


VoH 
VoH 

Vol 



NOTES: _ 

1. Data inputs latched on rising edge of WE. 

2. Address inputs latched on falling edge of ALE. 

3. To avoid bus contention OE must be strobed when the device is used in the multiplexed mode. 

4. WE and ALE inputs may be tied together when the device is used in the non-multiplexed mode. 



READ OPERATION (With Separate Address and Data Lines) 

To initiate a read cycle a valid address must appear on the Apto Ag 
inputs and remain there for the duration of the cycle because the 
address is not latched in this mode. CE may then be brought low 
to select the device. The desired memory byte will be in internal 
registers a short time later and will appear on data lines Doto D7 

READ MODE (Separate Address and Data Lines) 



after a time delay (toE) measured from the falling edge of OE. 
Alternatively, if bus contention is not a problem, OE may be tied 
low. The maximum read access time (tA) is 200ns, and data will 
remain valid until a logic level change occurs on CB, 01, or an 
address line. In this mode of operation ALE and WE are held high 
and may be tied together. (See Figure 1.) 



Characteristics 


Sym 


Min 


Typ 


Max 


Units 


Conditions 


Access Time — Address to Output Delay 


tA 






200 


ns 


Load = 1 TTL gate + Cl= lOOpf 














CE==OE = V|L 


CE to Output Delay 


tcE 






200 


ns 


OE = V,L 


OE to Output Delay 


toE 


10 




150 


*ns 


CE-V,L 


Address — CE or OE to Output Tri-State 


tis 


10 




75 


ns 





c 
E 

+- < 
(0 

c 
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READ OPERATION (With Multiplexed Address 
and Data Lines) 

The ALE line is pulsed high, while a valid address is presented to 
the AqIo Aeinputs of a selected device. The address is latched into 



the ER5901 on the falling edge of ALE and, in order to avoid bus 
contention, these lines should be tri-stated prior to pulsing OE 
low/. After a delay (toEMhe selected byte w/ill appear on lines Doto 
D7 until either OE or CE goes high. (See Figure 2.) 



READ MODE (Multiplexed Address and Data Lines) 



Characteristics 


Sym 


Min 


Typ 


Max 


Units 


Conditions 


Address Setup Time 


tAS 


10 






ns 




Chip Enable to Address Latch Enable 


tcA 


100 






ns 




ALE Pulse Width 


^ALE 


100 






ns 




Address Hold Time 


^AH 


40 






ns 




Address Float to Output Enable 


t AO 


20 






ns 




OE to Output Delay 


toE 


10 




150 


ns 


CE = V,L 


Address — CE or OE to Output Tri-State 


tTS 


10 




75 


ns 





PROGRAM MODE (With Separate Address and Data Lines) 

In this mode the ALE and WE inputs may be tied together. With a 
stable address and data word presented to the respective inputs 
of a selected device, the WE/ALE line is pulsed low to initiate a 
program cycle. The falling edge of WE/ALE latches the address 



inputs and the rising edge latches the data inputs. After a delay 
(Xqb), the RDY/BUSY output will go low and remain low for the 
duration of the programing cycle. All inputs to the ER5901 are 
disabled during a programing cycle. (See Figure 3.) 



PROGRAM MODE (Separate Address and Data Lines) 



Characteristics 


Sym 


Min 


Typ 


Max 


Units 


Conditions 


Address Setup Time 


tAS 


50 






ns 




Chip Enable to Write Enable Delay 


tew 


100 






ns 




Data Setup Time 


tos 









ns 




Address Hold Time 


^AH 


40 






ns 




Write Enable Pulse Width 


twE 


0.1 




10 


fJS 




Data Hold Time 


toH 


40 






ns 




We to CE Delay 


tcH 









ns 




Status Delay 


toB 


10 




150 


ns 




Status Low Time (Programing Time) 


tpR 


20 




100 


ms 


With min clock freq 














as defined by Tl input 


Program Clock Frequency 


FpR 


10 




50 


KHz 





PROGRAM MODE (With Multiplexed Address 
and Data Lines) 

The ALE line is pulsed high while the address to be altered is 
C presented to lines Aoto AgOf the selected device. The fall of ALE 

^ latches the address into the ER5901, and the information on the 

3 

^ PROGRAM MODE (Multiplexed Address and Data Lines) 
(0 
c 



bus line is then changed to the data to be written into the 
EEPROM. WE is pulsed low and the data is latched on its rising 
edge. After a delay (tog), the RDY/BUSY output will go low for the 
duration of the programing cycle. (See Figure 4.) 



Characteristics 


Sym 


Min 


Typ 


Max 


Units 


Conditions 


Address Setup Time 


tAS 


10 






ns 




Chip Enable to Address Latch Enable 


tcA 


100 






ns 




ALE Pulse Width 


tALE 


100 






ns 




Address Hold Time 


tAH 


40 






ns 




Data Setup Time 


tos 


10 






ns 




WE Pulse Width 


twE 


0.1 




10 


fJS 




Data Hold Time 


toH 


40 






ns 




WE to CE Delay 


tcH 









ns 




Status Delay 


tsTA 


10 




150 


ns 




Status Low Time (Programing Time) 


tpR 


20 




100 


ms 


With min clock freq 
as defined by Tl input 


Program Clock Frequency 




10 




50 


KHz 
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A0-A10 



CE 



X 



OE 



D0-D7 



VALID 



K 




HIGH Z 



/ 



VALID 



Fig. 1 READ MODE WITH SEPARATE ADDRESS AND DATA LINES 



A0-A6 
D0-D7 



CE 



ALE 



OE 



DATA OUT VALID 



/ 



Fig. 2 READ MODE WITH MULTIPLEXED ADDRESS AND DATA LINES 



A0-A6 



CE 



D0-D7 



VALID 



WE/ALE 



X 



/ 



X 



"OH 



ROY/BUSY 
V 



OL 



Fig. 3 PROGRAM MODE WITH SEPARATE ADDRESS AND DATA LINES 
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A0-A6 
D0-D7 



CE 



ALE 



WE 



RDY/ 
BUSY 



A0-A6 VALID 



\ 



D0-D7 VALID 



X 



H f 



Fig. 4 PROGRAM MODE WITH MULTIPLEXED ADDRESS AND DATA LINE 



C 

CD 

E 

•4-» 

(0 

c 



Microelectronics Division/WoiMwide Sales Offices 



NORTH AMERICA 

UNITED STATES: 
MICROELECTRONICS DIVISION 

NORTHEAST— 600 West John Street 
Hicksville, New York 11802 
Tel; 516-733-3107.- TWX: 510-221-1866 
20th Century Plaza 
Daniel Webster Highway 
Merrimack. New Hampshire 03054 
Tel: 603-424-3303. TWX: 710-366-0676 
858 Welsh Road 

Maple Glen. Pennsylvania 19002 
Tel: 215-643-5326 

SOC/7HE/»S7— 7901 4th Street N.. Suite 208 

St. Petersburg, Florida 33702 

Tel: 813-577-4024. TWX: 810-863-0398 

1616 Forest Drive 

Annapolis. Maryland 21403 

Tel: 301-269-6250. TWX: 710-867-8566 

4921 C Professional Court 

Raleigh. North Carolina 27609 

Tel: 919-876-7380 



SOUTH CENTRAL — 5520 LBJ Frwy. Suite 330 

Dallas. Texas 75240 

Tel: 214-934-1654. TWX: 910-860-9259 

CENTfi^i.— 4524 S. Michigan Street 
South Bend. Indiana 46614 
Tel: 219-291-0585. TWX: 810-299-2518 
5820 West 85th Street. Suite 102 
Indianapolis. Indiana 46278 
Tel: 317-872-7740. TWX: 810-341-3145 
2355 S. Arlington Hts. Road. Suite 408 
Arlington Heights. Illinois 60005 
Tel: 312-981-0040. TWX: 910-687-0254 
32969 Hamilton Court. Suite 210 
Farmington Hills. Michigan 48018 
Tel: 313-391-4070 

SOOrHWESr— 201 standard Street 

El Segundo. California 90245 

Tel: 213-322-7745. TWX: 910-348-6296 

NOnrHWESr— 3080 Olcott street. Suite 230C 

Santa Clara. California 95051 

Tel: 408-496-0844. TWX: 910-379-0010 



EUROPE 

EUROPEAN SALES HEADQUARTERS: 
GENERAL INSTRUMENT MICROELECTRONICS LTD. 

Times House, Ruislip, Middlesex. HA4 8LE 

Tel: Ruislip 35700, Telex; 23272 

NORTHERN EUROPEAN SALES OFFICE: 

Times House, Ruislip, Middlesex. HA4 8LE 

Tel; Ruislip 35700, Telex; 23272 

Sandhamnsgatan 67. S-115 28. Stockholm 

Tel; (08) 67 99 25. Telex; 17779 

SOUTHERN EUROPEAN SALES OFFICE: 

5-7 Rue De L'Amiral Courbet. 94160 Saint Mande. 

Tel; (1) 365 72 50, Telex; 213073 

Piazza Novelli. 8. 20129 Milano 

Tel; (02) 720914. Telex; 843-320348 

CENTRAL EUROPEAN SALES OFFICE: 

GENERAL INSTRUMENT DEUTSCHLAND GmbH 

Nordendstrasse 3. 8000 Munchen 40 

Tel: (089) 27 24 049. Telex; 528054 

6070 Langen Bel Frankfurt A Main 

Wilhelm-Leuschner Plaza 8. Postf. 1167 

Tel; (6103) 23 051, Telex; 415000 



"The information in this publication, including schematics, is suggestive only.'General Instrument Corporation does not warrant, nor will it be 
responsible or liable for, (a) the accuracy of such information, (b) its use or (c) any infringement of patents or other rights of third parties." 



ASIA 

HONG KONG: 

GENERAL INSTRUMENT HONG KONG LTD. 

139 Connaught Road Central. 3/F. San-Toi Building 

Tel; (5) 434360. Telex: 84606 

JAPAN: 

GENERAL INSTRUMENT INTERNATIONAL CORR 

Fukide BIdg, 8th Floor. 1-13 Toranomon 4-Chome 

Minato-ku. Tokyo 105 

Tel; (03) 437-0281, Telex: 2423413 

TAIWAN: 

GENERAL INSTRUMENT 
MICROELECTRONICS TAIWAN 

77 Pao Chiao Road. Hsin Tien 
Taipei. Taiwan 

Tel: (02) 914-6234. Telex; 785-3111 
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SEMICONDUCTOR DIGITAL PRODUCTS DIVISION 



HIVI-7602/03 

32 X 8 PROM 

HM-7602 — Open Collector Outputs 
HI\/l-7603 — "Three State" Outputs 



Features 



50ns MAXIMUM ADDRESS ACCESS TIME 

"THREE STATE" OR OPEN COLLECTOR OUTPUTS 

SIMPLE HIGH SPEED PROGRAMMING PROCEDURE ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES. 

INDUSTRY'S HIGHEST PROGRAMMING YIELD 



Description 



The HM-7602/03 is a fully decoded high speed Schottky TIL 256/Bit 
Field Programmable ROM in a 32 word by 8 bit/word format with open 
collector (HM-7602) or "Three State" (HM-7603) outputs. These PROMs 
are available in a 16 pin D.I. P. (ceramic or epoxy) and a 16 pin flatpack. 

All bits are manufactured storing a logical "^" (Positive Logic) and can be 
selectively programmed for a logical "0" in any one bit position. 

Nickel-chromium fuse technology is used on this and all other Harris 
Bipolar PROMs. 

The HM-7602/03 contains test rows which are in addition to the storage 
array to assure high programmability and guarantee parametric and A.C. 
performance. The fuses in these test rows are blown prior to shipment. 

There is one chip enable input on the HM-7602/03. CE low enables, 
the chip. 



Pinouts 



TOP VIEW - DIP 




TOP VIEW - FLATPACK 



Oi: 
02 : 
03: 
O4: 
O5: 
06 : 
O7: 

gnd: 



15 
14 
13 
12 
1 1 
10 



PIN NAMES 

Ao — A4 Address inputs 
OI— 08 Data Outputs 

CE Chip Enable Inputs 



;Vcc 

:cE 

:A4 

:A3 

:A2 

:ai 

:ao 

:08 



Functional Diagram 



Logic Symbol 



AodO) — 
AKID— 
A2(12)— 
A3(13)— 
A4(14) 



ADDRESS 
BUFFERS 



1 OF 32 
ROW 
DECODER 



32x8 
MEMORY ARRAY 



CE(15) 



(16) = VCC 
(8) =GND 



QuOOOOO 



(9) (7) 
08 07 



(6) (5) (4) (3) (2) (1) 
06 05 04 03 02 01 









CE 










— O1 






—02 


Ao — 




—03 


Ai — 




—04 


A2 




— O5 


A3 




—06 


A4— 




— O7 






— 08 
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ABSOLUTE MAXIMUM RATINGS 



Specifications HM-7602/03 



Output or Supply Voltage (Operating) -0.3 to +7.0V 

Address/Enable Input Voltage 5.5V 

Address/Enable Input Current -20mA 

Output Sink Current 100mA 



Storage Temperature -65oC to +1 500C 

Operating Temperature (Ambient) -550C to +1 250C 
Maximum Junction Temperature +1750C 



CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. This is a 
stress only rating and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 



D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7602/03-5 (Vcc = 5.0V ±5%, Ta = Qoc to +75oc) 

HM-7602/03-2 (Vcc = 5.0V ±10%, Ta = -550C to +1250C) 
Typical measurements are at Ta = 25^0, Vcc ~ +5V 



SYMBOL 


PARAMETER 


MIN 


TYP 


MAX 


UNITS 


TEST CONDITIONS 


1|H 
IlL 


Address/Enable 
Input Current 


"1" 
"0" 




-50.0 


+40 
-250 


/LIA 


V|H = Vcc Max. 
VIL = 0.45 V 


VlH 
VIL 


Input Threshold 
Voltage 


"1" 
"0" 


2.0 


1.5 
1.5 


0.8 


V 
V 


Vcc = Vcc Min 
Vcc = Vcc Max, 


VOH 
VOL 


Output Voltage 


"1" 
"0" 


2.4* 


3.2* 
0.35 


0.45 


V 
V 


lOH = -2.0mA, Vcc = VcC Min. 
lOL = +16mA, Vcc = VCC Min. 


lOHE 
lOLE 


Output Disable 
Current 


"1" 
"0" 






+100 
-100 


PA 
MA 


VOH, VCC = VCC Max. 

Vol = 0.3V, Vcc = vcc Max. 


VCL 


Input Clamp Voltage 






-1.2 


V 


I|N = -18mA 


lOS 


Output Short Circuit 
Current 


-15* 




-100* 


mA 


Vcc = Vcc Max., VOUT = O.OV 
One Output Only for a Max. 
of 1 Second. 


ICC 


Power Supply Current 




90 


130 


mA 


Vcc = Vcc Max. All Inputs 
Grounded 



NOTE: 



Positive current defined as into device terminals 
* "Three State" only 



A.C. ELECTRICAL CHARACTERISTICS (Operating) 





HM-7602/03-5 

5V ±5% 
QOC to +750C 


HM-7602/03-2 
5V±10% 
-550c to +1 250c 




SYMBOL 


PARAMETER 


MIN 


TYP 


MAX* 


MIN 


TYP 


MAX* 


UNITS 


taa 


Address Access Time 




30 


50 






60 


ns 


TEA 


Chip Enable Access Time 




20 


35 






50 


ns 



*A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5MHz. 
CAPACITAISICE: Ta = 250C 



SYMBOL 


PARAMETER 


MAXIMUM 


UNITS 


TEST CONDITIONS 


CiNA,C||MCE 


Input Capacitance 


12 


pF 


Vcc = 5V, VlN = 2.0V, f = 1MHz 


COUT 


Output Capacitance 


12 




VCC = 5V, VOUT = 2.0V, f = 1MHz 
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SWITCHING TIME DEFINITIONS 



ADDRESSES 



OUTPUTS 



H Taa 



3.0V 
O.OV 

VOH 

Vol 



CE 



OUTPUTS 



OUTPUTS 



TdAi 



Tda: 



VOLAC* +0.5V 



1.5 V 



TeAi 



3.0V 
O.OV 



VOHAC* 



■'■EA2 
1.5V 



VOLAC* 



tr, tf <5ns 



•VoLAC AND VoHAC ARE THE MEASURED OUTPUT VOLTAGE LEVELS 
WHILE ENABLED. 



A.C. TEST LOAD 



PROM 
OUTPUT 



OxO 




600^2 



O TEST POINT 



30pF* 



* Includes jig & probe 
total capacitance 



SYMBOL 


parameter 


81 


Taa 


Address Access Time 


Closed 


Teai 


Chip Enable Access Time from 
"Three State" to Vqh 


Open 


Tea2 


Chip Enable Access Time from 
"Three State" to Vql 


Closed 


Tdai 


Chip Disable Access Time from 
Vqh ^° "Three State" 


Open 


TdA2 


Chip Disable Access Time from 
Vql to "Three State" 


Closed 
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HM-7610/11 

HIGH SPEED 256 x 4 PROM 

HM-7610 - Open Collector Outputs 
HM-7611 - "Three State" Outputs 



Features 

• FAST ADDRESS ACCESS TIME 

HM-7610/11. 60 ns MAXIMUM 

HM-7610A/11A 45 ns MAXIMUM 

HM-7610B/11B . 35 ns MAXIMUM 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND TWO CHIP 
ENABLE INPUTS 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE ONE PULSE/BIT 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• INPUTS AND OUTPUTS TTL COMPATIBLE 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENCING 
OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLTAGE 
RANGES. 

• PIN COMPATIBLEWITH INDUSTRY STANDARD IK PROMs. 

Description 

The HM-7610/11 are fully decoded high speed Schottky TTL 1024 
bit Field Programmable ROM's in a 256 word by 4 bit/word format with 
open collector (HM-7610) or "three state" (HM-7611) outputs. The 
PROMs are available in 16 pin D.i.P. (ceramic or power plastic). 

All bits are manufactured storing a logical "1" (positive logic) and can 
be selectively programmed for a logical "0" in any bit position. 

The HM-7610/11 contain test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

This PROM is intended for use in state of the art high speed logic systems. 

Nickel-chromium fuse technology is used on these and all other Harris 
Bipolar PROMs. 

There are two chip enable inputs on the HM-7610/11 where CEi and CE2 
low enables the chip. 



Pinouts 

TOP VIEW-DIP 




PIN NAMES 
Aq - A7 Address Inputs 
O1 - O4 Data Outputs 
CEi,CE2 Chip Enable Inputs 



Logic Symbol 



CE1-0 






CE2-0 






Aq — 






Al — 




— Ol 


A2— 




— O2 


A3— 




— O3 


A4_ 




— O4 


A5— 






A6— 






A7 — 







Functional Diagram 





(17) 




A? ■ 


(11 




A6 


(2) 




A5 


(31 




A4 







ROW 
ADDRESS 
BUFFERS 



1 OF 16 

ROW 
DECODER 



16 X 64 
MEMORY 
ARRAY 





(41 




A3 


(7) 


-► 


A2 


(61 




Al 
An 


(51 





COLUMN 
ADDRESS 
BUFFERS 



1 OF 16 
COLUMN 
DECODER 



■7^ 



-'16 



16 
TRANS- 
MISSION 
GATES 



CHIP 
ENABLE 
LOGIC 



16 
TRANS- 
MISSION 
GATES 



16 
TRANS- 
MISSION 
GATES 



16 
TRANS- 
MISSION 
GATES 



4 OUTPUT BUFFERS 



( I = PIN NUMBERS 
(181 = Vcc 
(9) = GND 



(12) 



(11) 
02 



(10) 
03 



(9) 
04 



Copyright (c) Harris Corporation 1982 
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Specifications HM-7 610/11 

ABSOLUTE MAXIMUM RATINGS 



33 



Output or Supply Voltage (Operating) -0.3 to +7.0V 

Address/Enable Input Voltage 5.5V 

Address/Enable Input Current -20mA 

Output Sink Current 1 00mA 



Storage Temperature 

Operating Temperature (Ambient) 

Maximum Junction Temperature 



-650C to +150OC 
-550C to+125oC 
+1750C 



CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. This is a 
stress only rating and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 



D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7610/11-5 (Vcc = 5.0V +5%. Ta = QOC to +75oc) 

HM-7610/11-2/-8 (Vcc = 5.0V +10%, Ta = -55oC to +1250C) 
Typical measurements are at Ta = 250C, Vcc ~ +5V 



SYMBOL 


PARAMETER 


MIN 


TYP 


MAX 


UNITS 


TEST CONDITIONS 


IIH 


Address/Enable 


"1" 






+40 


IJLA 


V|H = Vcc IVlax. 


IIL 


Input Current 


"0" 






-250 




V|L = 0.45 V 


VlH 


Input Threshold 


"1" 


2.0 


1.5 




V 


Vcc = Vcc Min. 


VIL 


Voltage 


"0" 




1.5 


0.8 


V 


Vcc = Vcc Max. 


VOH 


Output 


"1" 


2.4* 


3.2* 




V 


IQH = -2.0mA, VcC = VcC Min. 


VOL 


Voltage 


"0" 




0.35 


0.50 


V 


IQL = +16mA, VCC = VCC Min. 


lOHE 


Output Disable 


"1" 






+ 100 


jUA 


VOH, VCC = Vcc Max. 


lOLE 


Current 


"0" 






-100* 


A£A 


VOL = 0.3V, Vcc = Vcc Max. 


VCL 


Input Clannp Voltage 






-1.2 


V 


UN = -18mA 


lOS 


Output Short Circuit 


-15* 




-100* 


mA 


VOUT = O.OV 




Current ♦ 












One Output Only for a Max. 
















of 1 Second 


'cc 


Power Supply Current 




90 


130 


mA 


Vcc = Vcc Max. All Inputs 
















Grounded 



NOTE: Positive current defined as into device terminals. 
• " Three State" Only 



A.C. ELECTRICAL CHARACTERISTICS (Operating) 









HM-7610/11-5 








HM-7610/11-2 














5V +5% 










5V +10% 














QOC to +75OC 








-550c to + 1250c 












"B" 


"A" 


STD 


"B" 


"A" 


STD 




SYMBOL 


PARAMETER 


TYP 


MAX 


TYP 


MAX 


TYP 


MAX 


TYP 


MAX 


TYP 


MAX 


TYP 


MAX 


UNITS 


Taa 


Address Access Time 


25 


35 


35 


45 


40 


60 




50 




65 




75 


ns 


Tea 


Chip Enable Access Time 




25 




25 




25 




30 




30 




30 


ns 


Tda 


Chip Disable Access Time 




25 




25 




25 




30 




30 




30 





A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5MH2. 



CAPACITANCE: Ta = 250C (NOTE: Sampled and guaranteed - but not 100% tested.) 



SYMBOL 


PARAMETER 


MAXIMUM 


UNITS 


TEST CONDITIONS 


ClNA'ClNCE 


Input Capacitance 


8 


PF 


Vcc = 5V, VIN = 2.0V, f = 1 MHz 


COUT 


Output Capacitance 


10 


PF 


Vcc = 5V, VOUT = 2.0V, f = 1MHz 
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SWITCHING TIME DEFINITIONS 



ADDRESSES 



OUTPUTS 



3.0V 

O.OV 

VOH 

1.5V 

l^ Vol 



3i< 



taa 



.CEi,CE2 1 



OUTPUTS 



OUTPUTS 



TdAi 



TdA; 



VOLAC* +0.5V 



1.5V 



TEAi 



3.0V 
O.OV 

Vohac* 



■'■EA2 
1.5V 



VOLAC" 



tr. tf <5ns 



* VOLAC AND Vohac are the measured output voltage LEVELS 
WHILE ENABLED. 



A.C. TEST LOAD 



PROM 
OUTPUT 



OxO 




600 S 2 



O TEST POINT 



30pF* 



' Includes jig & probe 
total capacitance 



SYMBOL 


PARAMETER 


81 




Address Access Time 


Closed 


Teai 


Chip Enable Access Time from 
"Three State" to Vqh 


Open 


"rEA2 


Chip Enable Access Time f rom 
"Three State" to Vql 


Closed 


TDAi 


Chip Disable Access Time from 
Vqh to "Three State" 


Open 


TdA2 


Chip Disable Access Time from 
Vql to "Three State" 


Closed 
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HM-7620/21 

HIGH SPEED 512 x 4 PROM 

HM-7620 - Open Collector Outputs 
HM-7621 - "Three State" Outputs 



Features 

• FAST ADDRESS ACCESS TIME 

HM-7620/21 70 ns MAXIMUM 

HM-7620A/21A 50 ns MAXIMUM 

HM-7620B/21B 40 ns MAXIMUM 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND A SINGLE 
CHIP ENABLE INPUT 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE ONE PULSE/BIT 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• INPUTS AND OUTPUTS TTL COMPATIBLE 

• FAST ACCESS TIME-GUARANTEED FOR WORST CASE N^ SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES. 

• PIN COMPATIBLE WITH INDUSTRY STANDARD 2K PROMs. 

Description 

The HM-7620/21 are fully decoded high speed Schottky TTL 2048 
bit Field Programmable ROM's in a 512 word by 4 bit/word format with 
open collector (HM-7620) or "three state" (HM-7621) outputs. These 
PROMs are available in 16 pin D.I. P. (ceramic or power plastic). 
All bits are manufactured storing a logical "1" (positive logic) and can 
be selectively programmed for a logical "0" in any bit position. 

The HM-7620/21 contain test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metric and A. C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

This PROM is intended for use in state of the art high speed logic systems. 

Nickel-chromium fuse technology is used on these and all other Harris 
Bipolar PROMs. 

There is a single chip enable input on the HM-7620/21 where CE low 
enables the chip. 



Pinout 



TOP VIEW - DIP 



A6 C 


1 


16 


2 vcc 


A5 Q 


2 


15 


Da, 


A4[; 


3 


14 


] As 


A3 Q 


4 


13 


DCE 


AO C 


5 


12 






6 


11 


D 02 


A2 ^ 




10 




GND 


8 


9 


D 04 



PIN NAMES 

AO — A8 Address inputs 

CE Chip Enable Input 
Ol - 04 Data Outputs 



Logic Symbol 



CE -O 






AO — 






Al — 






A2 — 




— Ol 


A3 — 




— 02 


A4 — 




— 03 


AB- 




— 04 


AS— 






Al — 






A8 — 







Functional Diagram 





(14) 




A8- 


(15) 


-> 


A7 - 


(11 


-> 


A6 


(2) 




A5- 


(3) 


-> 


A4- 








(4) 




A3 


(7) 


-> 
-> 


A2- 


(6) 




Al - 


(5) 


-> 



ROW 
ADDRESS 
BUFFERS 



1 OF 32 

ROW 
DECODER 



32x64 
MEMORY 
ARRAY 



COLUMN 
ADDRESS 
BUFFERS 



7^ 



1 OF 16 
COLUMN 
DECODER 



16 

TRANS- 
MISSION 
GATES 



CHIP • 
ENABLE 
BUFFER 



16 
TRANS- 
MISSION 
GATES 



^' 16 



TRANS- 
MISSION 
GATES 



16 
TRANS- 
MISSION 
GATES 



4 OUTPUT BUFFERS 



( I = PIN NUMBERS 
(18) =Vcc 
(9) = GND 



1 — I — \ T 



(12) 
Ol 



(11) 
O2 



(10) 

03 



(91 
O4 
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Specifications HM-762Q/HM-7621 



ABSOLUTE MAXIMUM RATINGS 



Output or Supply Voltage (Operating) -0.3 to +7.0V 

Address/Enable Input Voltage 5.5V 

Address/Enable Input Current -20mA 

Output Sink Current lOOmA 



Storage Temperature 

Operating Temperature (Ambient) 

Maximum Junction Temperature 



-650C to+150OC 
-550c to +I250C 
+I750C 



CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. This is a 
stress only rating and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 



D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7620/21-5 (Vcc = 5.0V +5%, Ta = Qoc to +750C) 

HM-7620/21-2/-8 (Vcc = 5.0V +10%, Ta = -550C to +I250C) 
Typical measurements are at Ta = 250C, Vqc = "'"SV 



SYMBOL 


PARAMETER 


MIN 


TYP 


MAX 


UNITS 


TEST CONDITIONS 


IIH 


Address/enable 


"1" 






+40 


/iA 


V|H = Vcc Max. 


ML 


Input Current 


"0" 






-250 


MA 


V|L = 0.45 V 


VIH 


Input Threshold 


"1" 


2.0 






V 


Vcc = Vcc Min. 


VIL 


Voltage 


"0" 






0.8 


V 


Vcc = Vcc IVIax. 


VOH 


Output 


"1" 


2.4* 


3.2* 




V 


lOH = -2.0mA, Vcc = VCC Min. 


VOL 


Voltage 


"0" 




0.35 


0.50 


V 


lOL = +16rnA, VcC = VCC Min. 


lOHE 


Output Disable 


"1" 






+100 


A£A 


VOH, Vcc = Vcc Max. 


lOLE 


Current 


"0" 






-100* 


MA 


VOL = 0.3V, Vcc = Vcc Max. 


VpL 


Input Clamp Voltage 






-1.2 


V 


l|N = -18mA 


lOS 


Output Short Circuit 


-15* 




-100* 


mA 


VOUT = O.OV 




Current 












One Output Only for a Max. 
















of 1 Second 


ICC 


Power Supply Current 




90 


130 


mA 


Vcc = Vcc Max. All Inputs 
















Grounded 



•"Three State" only 
NOTE: Positive current defined as into device terminals. 



A.C. ELECTRICAL CHARACTERISTICS (Operating) 









HM-7620/21 - 5 






HM-7620/21 -2/8 














5V +5% 










5V +10% 














QOC to +750C 










550c to + 1250c 










"B" 


"A" 


STD 


"B" 


"A" 


STD 




SYMBOL 


PARAMETER 


TYP 


MAX 


TYP 


MAX 


TYP 


MAX 


TYP 


MAX 


TYP 


MAX 


TYP 


MAX 


UNITS 


Taa 


Address Access Time 


30 


40 


40 


50 


50 


70 




55 




70 




85 


ns 


Tea 


Chip Enable Access Time 




25 




25 




25 




30 




30 




30 


ns 


Tda 


Chip Disable Access Time 




25 




25 




25 




30 




30 




30 


ns 



A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5MHz. 



CAPACITANCE: Ta = 250C (NOTE: Sampled and guaranteed - but not 100% tested.) 



SYMBOL 


PARAMETER 


MAXIMUM 


UNITS 


TEST CONDITIONS 


CINA, C|NCE 


Input Capacitance 


8 


PF 


VCC = 5V, V|N = 2.0V, f = IMHz 


COUT 


Output Capacitance 


10 


PF 


Vcc = 5V, VOUT = 2.0V, f= IMHz 
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SWITCHING TIME DEFINITIONS 



33 



ADDRESSES 



OUTPUTS 



H Taa 



3i< 



1.5V 



3.0V 
O.OV 

VOH 

Vol 



CE 1-5V 



7^ 



OUTPUTS 



OUTPUTS 



TdAi 



Tda: 



VOLAC* +0.5V 



1.5 V 



TeAi 



3.0V 
O.OV 

VOHAC* 



TEA2 
1.5V 



VOLAC* 



tr, tf <5ns 



• VOLAC AND VoHAC ARE THE MEASURED OUTPUT VOLTAGE LEVELS 
WHILE ENABLED. 



A.C. TEST LOAD 



PROM 
OUTPUT 



OxO 




600^2 



O TEST POINT 



30pF* 



includes jig & probe 
total capacitance 



SYMBOL 


PARAMETER 


SI 


Taa 


Address Access Time 


Closed 


Teai 


Chip Enable Access Time from 
"Three State" to Vqh 


Open 


TeA2 


Chip Enable Access Time from 
"Three State" to Vql 


Closed 


TdAi 


Chip Disable Access Time from 
Vqh "Three State" 


Open 


TdA2 


Chip Disable Access Time from 
Vql to "Three State" 


Closed 
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HM -7640/41 

HIGH SPEED 512 x 8 PROM 

HM-7640 - Open Collector Outputs 
HM-7641 - "Three State" Outputs 



o 

TJ 
C 

o 
o 

E 

CD 
CO 

(0 



Features 

• FAST ADDRESS ACCESS TIME 

HM-7640/41 70 ns MAXIMUM 

HM-7640A/41A 45 ns MAXIMUM 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND FOUR CHIP 
ENABLE INPUTS. 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE — ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES. 

• PIN COMPATIBLE WITH INDUSTRY STANDARD 4K PROMs. 

Description 

The HM-7640/41 are fully decoded high speed Schottky TIL 4096 
bit Field Programmable ROMs In a 512 word by 8 bit/word format and 
are available in a 24 pin DIP (ceramic or power plastic). 

All bits are manufactured storing a logical "1" (positive logic) and can 
be selectively programmed for a logical "0" in any bit position. 

Nickel-chromium fuse technology is used on this and all other Harris 
Bipolar PROMs. 

The HM-7640/41 contain test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There are four chip enable inputs on the HM-7640/41 where CEi and 
CE2 low and CE3 and CE4 high enables the chip. 



Pinouts 



TOP VIEW - DIP 



A? C 1 
AeC 2 
ASC 3 
A4C 4 
A3C 5 
A2[: 6 
AlC 7 
AOC 8 
O1C 9 
O2C; 10 
O3C 11 
GNDC; 12 



24 2 VCC 
23 D As 
22 DNC 
21 DCE, 
20 DCE2 
19 DCE3 
18 □CE4 
17 108 
16 DO7 
15 DOe 
14 

13 DO4 



PIN NAMES 

Aq - Ag Address Inputs 
□ l - Oq Data Outputs 
CEi, CE2, CE3, CE4 Chip Enable Inputs 



Logic Symbol 




Functional Diagram 



6 ROW 
ADDRESS 
BUFFERS 



1 OF 64 

ROW 
DECODER 



1 OF 8 

COLUMN 
DECODE 



8 TRANS- 
MISSION 
GATES 



8 TRANS- 
MISSION 
GATES 



8 TRANS- 
MISSION 
GATES 



e TRANS- 
MISSION 
GATES 



— (21) 



8 OUTPUT BUF 



1 — r — I — I — J — 1, — J r 



- PIN NUMBER 
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ABSOLUTE MAXIMUM RATINGS 



Specifications HM-7640/41 



Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -650C to +1 50OC 

Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -55oC to +1 25oC 

Address/Enable Input Current -20mA Maximum Junction Temperature +1750C 

Output Sink Current 100mA 

CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. These 
are stress only ratings and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 



D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7640/41-5 (Vcc = 5.0V +5%, Ta = Qoc to +75oC) 

HM-7640/41 -2/-8 (Vcc " 5.0V ±10%, Ta = -550C to +1250C) 
Typical measurements are at Ta = 250C, Vcc ~ +5V 



SYMBOL 


PARAMETER 


MIIM 


TYP 


MAX 


UNITS 


TESTCOIMDITIONS 


IIH 


Address/Enable 


"1" 






+40 


/iA 


V|H = Vcc Max. 


IIL 


Input Current 


"0" 






-250 


/iA 


V|L = 0.45V 


V|H 


Input Threshold 


"1" 


2.0 






V 


Vcc = Vcc Min. 


V|L 


Voltage 


"0" 






0.8 


V 


Vcc = Vcc Max. 


VOH 


Output 


"1" 


2.4* 


3.2* 




V 


lOH = -2.0nnA, VCC = VcC Min. 


VOL 


Voltage 


"0" 




0.35 


0.50 


V 


lOL = +16nnA, VCC = VCC Min. 


lOHE 


Output Disable 


"1" 






+100 


A/A 


VOH, Vcc = Vcc Max. 


lOLE 


Current 


"0" 






-100* 


iUA 


VOL = 0.3V, Vcc = Vcc Max. 


VCL 


Input Clamp Voltage 






-1.2 


V 


UN = -18mA 


lOS 


Output Short Circuit 


-15* 




-100* 


mA 


VOUT = O.OV, One Output at a 




Current 












Time for a Max. of 1 Second 


ICC 


Power Supply Current 




125 


170 


mA 


Vcc = Vcc Max., All Inputs 
















Grounded. 



NOTE: Positive current defined as into device terminals. 
*"Three State" only 



A.C. ELECTRICAL CHARACTERISTICS (Operating) 







HM-7640/41-5 


HM-7640/41 -2/-8 










5V +5% 






5V +10% 










QOC to +75OC 




550c to +I250C 








"A" 


STD 


"A" 


STD 




SYMBOL 


parameter 


TYP 


MAX 


TYP 


MAX 


TYP 


MAX 


TYP 


MAX 


UNITS 


Taa 


Address AccessTime 


35 


45 


50 


70 




60 




85 


ns 


Tea 


Chip Enable Access Time 




35 




40 




45 




50 


ns 


Tda 


Chip Disable Access Time 




35 




40 




45 




50 


ns 



A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5MHz. 
CAPACITANCE: Ta = 250C (NOTE: Sampled and guaranteed - but not 100% tested.) 



SYMBOL 


PARAMETER 


MAXIMUM 


UNITS 


TEST CONDITIONS 


CiNA, CINCE 


Input Capacitance 


8 


PF 


VCC 


= 5V, V|N = 2.0V, f = IMHz 


COUT 


Output Capacitance 


10 


PF 


vcc 


= 5V, VOUT = 2.0V, f = 1 MHz 
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SWITCHING TIME DEFINITIONS 



ADDRESSES 



OUTPUTS 



1.5V 



H Taa 



3.0V 

b.ov 

VOH 

Vol 



CE3,CE4 
CEi,CE2 



OUTPUTS 



OUTPUTS 




3.0V 



O.OV 



VOHAC' 



VOLAC" 



tr, tf < 5ns 



•VoLAC AND VoHAC ARE THE MEASURED OUTPUT VOLTAGE LEVELS 
WHILE ENABLED. 



A.C. TEST LOAD 



PROM 
OUTPUT 




600^2 



O TEST POINT 



30pF' 



* I ncludes jig & probe 
total capacitance 



SYMBOL 


PARAMETER 


SI 


Taa 


Address Access Time 


Closed 


Teai 


Chip Enable Access Tinne from 
"Three State" to Vqh 


Open 


■'"EA2 


Chip Enable Access Time from 
"Three State" to Vqi_ 


Closed 


Tdai 


Chip Disable Access Time from 
Vqh to "Three State" 


Open 


TdA2 


Chip Disable Access Time from 
Vql "Three State" 


Closed 
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HM-7642/43 

HIGH SPEED IK X 4 PROM 

HI\/l-7642- Open Collector Outputs 
HM-7643 - "Three State" Outputs 



Features 

• FAST ADDRESS ACCESS TIME 

HM-7642/43 60 ns MAXIMUM 

HM-7642A/43A 50 ns MAXJMUM 

HM-7642B/43B 45 ns MAXIMUM 

• "THREE STATE" OR OPEN COLLECTOR OUTPUTS AND TWO CHIP 
ENABLE INPUTS 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE ONE PULSE/BIT. 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES. 

• PIN COMPATIBLE WITH INDUSTRY STANDARD 4K PROM'S. 

Description 

The HM-7642/43 are fully decoded high speed Schottky TTL 4096 
bit Field Programmable ROMs in a 1 K word by 4 bit/word format with 
open collector (HM-7642) or "three state" (HM-7643) outputs. These 
PROM's are available in an 18 pin DIP (ceramic or power plastic). 

All bits are manufactured storing a logical "1" (positive logic) and can 
be selectively programmed for a logical "0" in any bit position. 

Nickel-chromium fuse technology is used on these and all other Harris 
Bipolar PROMs. 

The HM-7642/43 contains test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metrics and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There are two chip enable inputs on the HM-7642/43. CEi and CE2 low 
enables the chip. 



Pinout 

TOP VIEW-DIP 




PIN NAMES 
Ao-Ag ADDRESS INPUTS 
O1 - O4 DATA OUTPUTS 
CEi,CE2 CHIP ENABLE INPUTS 



Logic Symbol 




-o, 

.02 
■03 
.04 



CEi 



116) 


-> 
-► 


(17) 




11) 


-> 


(2) 




(3) 


-> 




-► 


(4) 




(7) 


-> 


(6) 


-> 


(5) 






-> 


(10) 


-► 






(8) 



-> 



6 

ROW 
ADDRESS 
BUFFERS 



1 OF 64 
ROW 
DECODER 



64 x64 
MEMORY 
ARRAY 



COLUMN 
ADDRESS 
BUFFERS 



7^ 



1 OF 16 
COLUMN 
DECODER 



16 
TRANS- 
MISSION 
GATES 



CHIP 
ENABLE 
LOGIC 



16 
TRANS- 
MISSION 
GATES 



,'16 



16 
TRANS- 
MISSION 
GATES 



16 
TRANS- 
MISSION 
GATES 



4 OUTPUT BUFFERS 



( ) ■= PIN NUMBERS 
(18) = Vcc 
(9) = GND 



— r~r 



(14) 
O1 



(13) 
02 



(12) 
03 



(11) 
04 
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Specifications H 11/1-7 642/43 



ABSOLUTE MAXIMUM RATINGS 



Output or Supply Voltage (Operating) -0.3 to +7.0V 

Address/Enable Input Voltage 5.5V 

Address/Enable Input Current -20mA 

Output Sink Current 100mA 



Storage Temperature 

Operating Temperature (Ambient) 

Maximum Junction Temperature, 



-650C to +150OC 
-550C to +1250C 
+1750C 



CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent, damage to the device. These 
are stress only ratings and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 



D.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-7642/43-5 (Vqc = 5.0V +5%, Ta = OOC to +750C) 
HM-7642/43-2 (Vqc = 5.0V ±10%, Ta = -550C to +1250C) 
Typical Measurements are at Ta = 25oC, Vcc ~ +5V 



SYMBOL 


PARAMETER 


MIN 


TYP 


MAX 


UNITS 


TESTCONDITIOIMS 


IIH 


Address/Enable 


"1" 






+40 


iUA 


VlH = Vcc Max. 


IlL 


Input Current 


"0" 






-250 




VlL = 0.45V 


VlH 


Input Threshold 


"1" 


2.0 






V 


Vcc = Vcc Min. 


VlL 


Voltage 


"0" 






0.8 


V 


Vcc = Vcc Max. 


VOH 


Output 


"1" 


2.4* 


3.2* 




V 


lOH = -2.0mA, Vcc = VCC Min. 


VOL 


Voltage 


"0" 




0.35 


0.50 


V 


lOL = +16mA, Vcc = VCC Min. 


lOHE 


Output Disable ■ 


"1" 






+100 


MA 


VOH, VCC = VCC Max. 


lOLE 


Current 


"0" 






-100* 


MA 


VOL = 0.3V, VCC = Vcc Max. 


VCL 


Input Clamp Voltage 






-1.2 


V 


I|N = -18mA 


lOS 


Output Short Circuit 


-15* 




-100* 


mA 


VOUT = O.OV, One Output at a 




Current 












Time for a Max. of 1 Second 


ICC 


Power Supply Current 




100 


140 


mA 


VCC = Vcc Max., All Inputs 
















Grounded. 



NOTE: 



Positive current defined as into device terminals. 
*'Three State" only 



^ A.C. ELECTRICAL CHARACTERISTICS (Operating) 









HM-7642/43-5 








HM-7642/43-2/-8 














5V+5% 










5V+10% 














QOC to +75OC 








-550c to + 1250c 












"B" 


"A" 


STD 


"B" 


"A" 


STD 




SYMBOL 


PARAMETER 


TYP 


MAX 


TYP 


MAX 


TYP 


MAX 


TYP 


MAX 


TYP 


MAX 


TYP 


MAX 


UNITS 


Taa 


Address Access Time 


35 


45 


40 


50 


45 


60 




55 




70 




85 


ns 


Tea 


Chip Enable Access Time 




25 




25 




25 




30 




30 




30 


ns 


Tda 


Chip Disable Access Time 




25 




25 




25 




30 




30 




30 


ns 



A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5MHz. 



CAPACITANCE: Ta = 250C (NOTE: Sampled and guaranteed - but not 100% tested.) 



SYMBOL 


PARAMETER 


MAXIMUM 


UNITS 


TEST CONDITIONS 


CINA, CINCE 


Input Capacitance 


8 


PF 


vcc = 


5V, VIN = 2.0V, f = IMH2 


COUT 


Output Capacitance 


10 


PF 


vcc = 


5V, VOUT = 2.0V, f = IMHz 
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SWITCHING TIME DEFINITIONS 



ADDRESSES 



OUTPUTS 



1.5V 



taa 



3.0V 
O.OV 

VOH 
VOL 



PROM 
OUTPUT 



CEi,CE2 1.5V 



OUTPUTS 



OUTPUTS 



TdAi 



TDA: 



VOLAC* +0.5V 



1.5 V 



TeAi 



1.5 V 

~Tea2 
1.5 V 



3.0V 
O.OV 

VOHAC" 
'VOLAC* 



tr, tf <5ns 

* VoLAC AND VoHAC ARE THE MEASURED OUTPUT VOLTAGE LEVELS 
WHILE ENABLED. 



A.C. TEST LOAD 



OxO 




600 n 



O TEST POINT 



30pF' 



'^Includes jig 8i probe 
total capacitance 



SYMBOL 


PARAMETER 


SI 


Taa 


Address Access Time 


Closed 


TeAi 


Chip Enable Access Time from 
"Three State" to Vqh 


Open 


TeA2 


Chip Enable Access Time from 
"Three State" to Vql 


Closed 


Tdai 


Chip Disable Access Time from 
Vqh t° "Three State" 


Open 


TdA2 


Chip Disable Access Time from 
Vql ^° "Three State" 


Closed 



© IC MASTER 1983 



3707 



HM-7649 

HIGH SPEED 512 x 8 PROM 



Features 



FAST ADDRESS ACCESS TIME 

HM-7649 60 ns MAXIMUM 

HM-7649A 45 ns MAXIMUM 

"THREE STATE" OUTPUTS AND A SINGLE CHIP ENABLE INPUT 

SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT 
ASSURES FASTPROGRAMMING AND SUPERIOR RELIABILITY. 

FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENCING 
OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLTAGE 
RANGES. 

PIN COMPATIBLE WITH THE 74S473 
LOW INPUT LOADING 



Description 

The HM-7649 is a fully decoded high speed Schottky TTL 4096 
bit Field Programmable ROM in a 512 word by 8 bit/word format with 
"Three State" outputs. This PROM is available in a 20 pin D.I. P. (ceramic 
or power plastic). 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nickel Chromium fuse technology is used on this and all other Harris 
Bipolar PROMs. 

The pinout is identical to the 74S473 PROM. 

The HM-7649 contains test rows and columns which are in addition to 
the storage array to assure high programmability and guarantee parametic 
and A. C. performance. The fuses in these test rows and columns are 
blown prior to shipment. 

There is a chip enable input on the HM-7649 where CE low enables 
the device. 



Pinout 




TOP VIEW - D. LP. 



Ao-As 
Oi-Os 



PIN NAMES 
Address Inputs 
Data Outputs 



CE 


Chip Enable Input 


Logic Symbol 


CE — 






Ao — 




Oi 


Al 




02 


A2 




O3 


A3 




O4 


A4 




O5 


A5 




06 


A6 — 




O7 


A7 




Og 


As 







6 ROW 
ADDRESS 
BUFFERS 



1 OF 64 

ROW 
DECODER 



8 TRANS 
MISSION 
GATES 



T, MSI 



8 TRANS- 
~\ MISSION 
GATES 



8 TRANS- 
MISSION 
GATES 



8 TRANS- 
MISSION 
GATES 



8 TRANS- 
-\ MISSION 
GATES 



8 TRANS- 
-I .MISSION 
GATES 



8 TRANS- 
MISSION 
GATES 



8 OUTPUT BUFFERS 



1 I — I — I — ] — I — I — r 
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ABSOLUTE MAXIMUM RATINGS 



Specifications HI\/l-7649 



Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -650C to +150OC 

Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -55oC to +1 25oC 

Address/Enable Input Current -20mA Maximum Junction Temperature +1750C 

Output Sink Current 100mA 

CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. This is a 
stress only rating and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 



D.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-7649-5 (Vcc = 5.0V +5%, Ta = OOC to +75oC) 
HM-7649-2/8 (Vcc - 5.0V +10%, Ta = -55oc to +1250C) 
Typical measurements are at Ta - 25oC, Vcc ~ +5V 



SYMBOL 


PARAMETER 


MIN 


TYP 


MAX 


UNITS 


TEST CONDITIONS 


IIH 


Address/Enable 


"1" 






+25 


)UA 


V|H = Vcc Max. 


"L 


Input Current 


"0" 






-250 




V|L = 0.45V 


VIH 


Input Threshold 


"1" 


2.0 






V 


Vcc = Vcc Min. 


VIL 


Voltage 


"0" 






0.80 


V 


Vcc = Vcc Max. 


VOH 


Output 


"1" 


2.4 


3.2 




V 


lOH = -2.0mA, Vcc = VCC Min. 


VOL 


Voltage 


"0" 




0.35 


0.50 


V 


lOL = +16mA, Vcc = VCC Min. 


lOHE 


Output Disable 


"1" 






+40 


A/A 


VOH, Vcc = VCC Max. 


lOLE 


Current 


"0" 






-40 


AtA 


VOL = 0.3V, Vcc = Vcc Max. 


VCL 


Input Clamp Voltage 






-1.2 


V 


UN = -18mA 


iOS 


Output Short Circuit 


-20 




-100 


mA 


VOUT = O.OV 




Current 












One Output Only for a Max. 
















of 1 Second 


'cc " 


Power Supply Current 




120 


170 


mA 


Vcc = Vcc Max. All Inputs 
















Grounded 



NOTE: Positive current defined as into device terminals. 



A.C. ELECTRICAL CHARACTERISTICS (Operating) 









HM-7649-5 








HM-7649-2/-8 














5V +5% 








5V +10% 














QOC to +750C 








-550c to + 1250c 












"A" 


STD 


"A" 


STD 




SYMBOL 


parameter 


TYP 


MAX 


TYP 


MAX 


TYP 


MAX 


TYP 


MAX 


UNITS 


Taa 


Address Access Time 


35 


45 


40 




60 




60 






80 


ns 


Tea 


Chip Enable Access Time 




35 






40 




45 






50 


ns 


Tda 


Chip Disable Access Time 




35 






40 




45 






50 


ns 



A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5MHz. 



CAPACITANCE: Ta = 250C (NOTE: Sampled and guaranteed - but not 100% tested.) 



O 
13 
T3 
C 

o 
o 

E 

CO 

(O 

k_ 
CO 
X 



SYMBOL 


PARAMETER 


MAXIMUM 


UNITS 


TEST CONDITIONS 


C|NA. C|NCE 


Input Capacitance 


8 


PF 


VCC = 5V, V|N = 2.0V, f = 1 MHz 


COUT 


Output Capacitance 


10 


PF 


VCC = 5V, VOUT = 2.0V, f = 1MHz 
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SWITCHING TIME DEFINITIONS 



ADDRESSES 



OUTPUTS 



H Taa 



1.5V 



3.0V 
O.OV 

VOH 

Vol 



CE 



OUTPUTS 



OUTPUTS 




VOHAC* 



VOLAC' 



tr, tf < 5ns 



•VOLAC AND VoHAC ARE THE MEASURED OUTPUT VOLTAGE LEVELS 
WHILE ENABLED. 



A.C. TEST LOAD 



PROM 
OUTPUT 



OxO 




60012 



O TEST POINT 



30pF' 



* Includes jig & probe 
total capacitance 



O 
13 
•D 
C 

o 
o 



SYMBOL 


PARAMETER 


81 




Address Access Time 


Closed 


Teai 


Chip Enable Access Time from 
"Three State" to Vqh 


Open 


■'"EA2 


Chip Enable Access Time from 
"Three State" to Vqi_ 


Closed 


Tqai 


Chip Disable Access Time from 
Vqh to "Three State" 


Open 


TdA2 


Chip Disable Access Time from 
Vql to "Three State" 


Closed 
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HARRIS 



HM-7681 

HIGH SPEED 1K X 8 PROM 



Features 

• FAST ADDRESS ACCESS TIME 

HM-7681 70 ns MAXIMUM 

HM-7681A 50 ns MAXIMUM 

• "THREE STATE" OUTPUTS AND FOUR CHIP ENABLE INPUTS 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE ONE PULSE/BIT 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES 

• PIN COMPATIBLE WITH INDUSTRY STANDARD SKPROMs 

Description 

The HM-7681 is a fully decoded high speed Schottky TTL 8192 bit 
Field Programmable ROM in a IK word by 8 bit/word format with 
"Three State" outputs. This PROM is available in a 24 pin D.I. P. (ceramic 
or power plastic). 

All bits are manufactured storing a logic "^" (Positive Logic) and can 
be selectively programmed for a logical "0" in any one bit position. 

Nickel-chromium fuse technology is used on this and all other HARRIS 
Bipolar PROMs. 

The HM-7681 contains test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metric and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There are four chip enable inputs on the HM-7681. CE-|, CE2 low, 
and CE3, CE4 high enables the chip. 



Pinouts 



TOP VIEW - DIP 



A7 C 1 
AeC 2 
A5C 3 
A4C 4 
A3C 5 
A2C 6 
AlC 7 
AOC 8 
O1C 9 
02C 10 
O3C 11 
GNDQ 12 



D Vcc 
1 Ag 

□ A9 
3CEi 
3CE2 

□ CE3 

□ CE4 
D08 
DO7 

D04 



PIN NAMES 

Aq - Ag Address Inputs 
O1 - Og Data Outputs 
CE|, CE2, CE3, CE4 Chip Enable Inputs 



Logic Symbol 



CEi_0 












CE3_ 






CE4_ 




— O1 


Ao— 




— O2 


Ai — 




— O3 


A2 — 




— O4 


A3— 




— O5 


A4_ 




— Og 


A5 — 




— O7 


A6 — 




— Os 


A7 — 






Ag — 






Ag — 







Functional Diagram 



Ag- 
A8 ■ 
A?- 
Ag- 
A5- 
A4- 



6 ROW 
ADDRESS 
BUFFERS 



1 OF 64 

ROW 
DECODER 



64 X 128 
MEMORY ARRAY 



A3 ■ 
A2 ■ 
Al 
Ao- 



(7) 



COLUMN 
ADDRESS 
BUFFERS 



1 OF 16 
COLUMN 
DECODE 



1^ 



-'16 



16 TRANS- 
MISSION 
GATES 



CE,- 
CE2- 
CE3- 
CE4- 



(19) 



(18) 



CHIP 
ENABLE 
LOGIC 



16 TRANS- 
MISSION 
GATES 



16 TRANS- 
MISSION 
GATES 



16 TRANS- 
MISSION 
GATES 



-'16 



16 TRANS- 
MISSION 
GATES 



16 TRANS- 
MISSION 
GATES 



16 TRANS- 
MISSION 
GATES 



16 TRANS- 
MISSION 
GATES 



o 

•a 
c 
o 
o 

E 

0) 
CO 

CO 

X 



1 






















8 OUTPUT BUFFERS 



( I PIN NUMBER 
(24) = VCC 
(121 =■ GND 



(91 
O1 



T } 1 1 J T 



(10) 

02 



(11) 
03 



(131 
O4 



(14) 
O5 



(151 
06 



(16) 
O7 



(17) 
08 
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33 

ABSOLUTE MAXIMUM RATINGS 



Specifications HIV! -7 681 



Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -65oC to +1 50OC 

Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) OoC to + 75oC 

Address/Enable Input Current -20mA Maximum Junction Temperature +1750C 

Output Sink Current 100mA 

CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. This is a 
stress only rating and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 



D.G. ELECTRICAL CHARACTERISTICS (Operating) HM-7681-5 (Vcc = 5.0V ±5%, Ta = QOC to +75oc) 

HM-7681-2/8 (VcQ = 5.0V ±10%, Ta = -550C to +1250C) 
Typical measurements are at Ta = 250C, Vcc = +5V 



SYMBOL 


PARAMETER 


MIN 


TYP 


MAX 


UNITS 


TEST CONDITIONS 


IIH 


Address/enable 


"1" 






+40 


/JA 


VlH = Vcc Max. 


IIL 


Input Current 


"0" 






-250 


/iA 


V|L = 0.45V 


VIH 


Input Threshold 


"1" 


2.0 






V 


Vcc = Vcc Min. 


VIL 


Voltage 


"0" 






0.8 


V 


Vcc = VCC Max. 


VOH 


Output 


"1" 


2.4 


3.2 




V 


lOH = -2.0mA, Vcc = VcC Min. 


VOL 


Voltage 


"0" 




0.35 


0.50 


V 


lOL = +16mA, Vcc = VCC Min. 


lOHE 


Output Disable 


"1" 






+40 


MA 


VOH, Vcc = VCC Max. 


lOLE 


Current 


"0" 






-40 


/JA 


VOL = 0.3V, Vcc = Vcc Max. 


VCL 


Input Clamp Voltage 






-1.2 


V 


l|N = -18mA 


lOS 


Output Short Circuit 


-15 




-100 


mA 


Vcc = Vcc Max., VqUT = O.OV 




Current 












One Output Only for a Max. 
















of 1 Second 


ICC 


Power Supply Current 




130 


170 


mA 


Vcc = Vcc Max. All Inputs 
















Grounded 



NOTE: Positive current defined as into device terminals. 



A.C. ELECTRICAL CHARACTERISTICS (Operating) 



O 
T3 

o 
o 

E 


CO 
w 

X 





HM-7681-5 
5V +5% 
QOC to +750C 


HM-7681-: 
5V±10°/ 
-550c to +1 


?/8 
250c 




"A" 


STD 


"A" 


STD 


SYMBOL 


PARAMETER 


TYP 


MAX 


TYP 


MAX 


TYP 


MAX 


TYP 


MAX 


UNITS 


Taa 
Tea 
Tda 


Address Access Time 
Chip Enable Access Time 
Chip Disable Access Time 


40 


50 
35 
35 


50 


70 
40 
40 




60 
40 
40 




90 
50 
50 


ns 
ns 
ns 



A.C. Limits guaranteed for worst case n2 sequencing with maximum test frequency of SMHz. 
CAPACITANCE: Ta = 250C {NOTE: Sampled and guaranteed - but not 100% tested.) 



SYMBOL 


PARAMETER 


MAXIMUM 


UNITS 


TEST CONDITIONS 


CINA, CINCE 


Input Capacitance 


8 


PF 


Vcc = 5V, V|N = 2.0V, f = 1MHz 


COUT 


Output Capacitance 


10 


PF 


Vcc = 5V, VOUT = 2.0V, f = 1MHz 
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SWITCHING TIME DEFINITIONS 



ADDRESSES 



OUTPUTS 



3K 



1.5V 



3.0V 
O.OV 

vqh 
Vol 



Taa 



CE3,CE4 



CEi,CE2 



OUTPUTS 



OUTPUTS 




vohag* 



Volac' 



tr, tf < 5ns 



*VOLAC AND VohAC ARE THE MEASURED OUTPUT VOLTAGE LEVELS 
WHILE ENABLED. 



A.C. TEST LOAD 



PROM 
OUTPUT 




600^2 



O TEST POINT 



30pF* 



Includes jig & probe 
total capacitance 



SYMBOL 


PARAMETER 


81 


Taa 


Address Access Time 


Closed 


TEAi 


Chip Enable Access Time from 
"Three State" to Vqh 


Open 


"'■EA2 


Chip Enable Access Time from 
"Three State" to Vq[_ 


Closed 




Chip Disable Access Time from 
Vqh to "Three State" 


Open 


TdA2 


Chip Disable Access Time from 
Vqi_ to "Three State" , 


Closed 
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HM-7685 

HIGH SPEED 2K X 4 PROM 



Features 

• FAST ADDRESS ACCESS TIME 

HM-7685 70 ns MAXIMUM 

HM-7685A . 50 ns MAXIMUM 

• "THREE STATE" OUTPUTS AND A SINGLE CHIP ENABLE INPUT 

( 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES 

• PINCOMPATIBLE WITH INDUSTRY STANDARD 8K PROMS 

Description 

The HM-7685 is a fully decoded high speed Schottky TIL 8192- bit 
Field Programmable ROM in a 2K word by a 4 bit/word format with 
"Three State" outputs. This PROM is available in an 18 pin DIP (ceramic 
or power plastic). 

All bits are manufactured storing a logical "1" (positive logic) and can be 
selectively programmed for a logical "0" in any bit position. 

Nickel-chromium fuse technology is used on this and all other Harris 
Bipolar PROMs. 

The HM-7685 contains test rows and columns which are in addition to 
the storage array to assure high programmability and guarantee para- 
metrics and A. C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There is a chip enable on the HM-7685. CE low enables the chip. 



Pinouts 

TOP VIEW - DIP 




PIN NAMES 
Aq-A-iq Address Inputs 
Ol - O4 Data Outputs 

"CE Chip Enable Input 



Logic Symbol 




A9. 
As 
A?- 
A6- 

A5- 
A4- 

A10 - 
A3- 

A2- 
Al ■ 
Ao- 



6 

ROW 
ADDRESS 
BUFFERS 



1 OF 64 

ROW 
DECODER 



64 X 128 
MEMORY 
ARRAY 



COLUMN 
ADDRESS 
BUFFERS 



7^ 



1 OF 32 
COLUMN 
DECODER 



32 
TRANS- 
MISSION 
GATES 



— (10) 
CE ^ 



CHIP 
ENABLE 
BUFFER 



32 
TRANS- 
MISSION 
GATES 



32 
TRANS- 
MISSION 
GATES 



32 
TRANS- 
MISSION 
GATES 













4 OUTPUT BUFFERS 



( ) = PIN NUMBERS 
(18) = Vcc 
(9) = GND 



i i i i 



(14) 
Ol 



(13) 
O2 



(12) 
O3 



(11) 
O4 
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ABSOLUTE MAXIMUM RATINGS 



Specifications HI\/l-7685 



Output or Supply Voltage (Operating) -0.3 to +7.0V 

Address/Enable Input Voltage 5.5V 

Address/Enable Input Current -20rinA 

Output Sink Current 100mA 



Storage Tennperature 

Operating Temperature (Ambient) 

Maximum Junction Temperature 



-650C to +150OC 
-550C to +1250C 
+1750C 



CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. These 
are stress only ratings and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 



D.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-7685-5 (Vqc = 5.0V ± 5%, Ta = QOC to +750C) 
HM-7685-2/-8 (Vcc = 5.0V ± 1 0%, Ta = -550C to +1 250C) 
Typical measurements are at Ta = 250C, Vcc ~ +5V 



SYMBOL 


PARAMETER 


MIN 


TYP 


MAX 


UNITS 


TEST CONDITIONS 


IIH 


Address/Enable 


"1" 






+40 


AiA 


V|H = VcCMax. 


IlL 


Input Current 


"0" 






-250 


A/A 


V|L = 0.45V 


VlH 


Input Threshold 


"1" 


2.0 






V 


VCC = VCCMin. 


VIL 


Voltage 


"0" 






0.8 


V 


Vcc = Vcc Max. 


VOH 


Output 


"1" 


2.4 


3.2 




V 


lOH = -2.0mA, Vcc = VcC Min. 


VOL 


Voltage 


"0" 




0.35 


0.50 


V 


lOL = +16mA, Vcc = VCC Min. 


lOHE 


Output Disable 


"1" 






+40 


HA 


VOH, Vcc = Vcc Max. 


lOLE 


Current 


"0" 






-40 


flA 


Vol = 0.3V, Vcc = vcc Max. 


VCL 


Input Clamp Voltage 






-1.2 


V 


I|N = -18mA 


lOS 


Output Short Circuit 


-15 




-100 


mA 


VOUT = O.OV, One Output at a 




Current 












Time for a Max. of 1 Second 


ICC 


Power Supply Current 




120 


170 


mA 


VCC = Vcc Max., All Inputs 
















Grounded. 



NOTE: Positive current defined as into device terminals. 



A.C. ELECTRICAL CHARACTERISTICS (Operating) 



SYMBOL PARAMETER 



Taa 
Tea 
Tda 



Address Access Time 
Chip Enable Access Time 
Chip Disable Access Time 



HM-7685-5 

5V +5% 
QOC to +750C 



'A" 



TYP 



40 



MAX 



50 
30 
30 



STD 



TYP 



50 



MAX 



70 
40 
40 



HM-7685-2/-8 
5V+10% 
-55°C to+1250C 



"A" 



TYP 



MAX 



60 
35 
35 



STD 



TYP 



MAX 



90 
50 
50 



UNITS 



A.C. limits guaranteed for worst case N2 sequencing with maximum test frequency of 5MHz. 



CAPACITANCE: Ta = 250C (NOTE: Sampled and guaranteed - but not 100% tested.) 



O 
3 
T3 

e 
o 
o 

E 

CD 
CO 

03 



SYMBOL 


PARAMETER 


MAXIMUM 


UNITS 


TEST CONDITIONS 


CINA, CINCE 
COUT 


Input Capacitance 
Output Capacitance 


8 

10 


pF 
pF 


VCC = 5V, V|N = 2.0V, f = 1 MHz 
VCC = 5V, VoUT = 2.0V, f = 1 MHz 
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SWITCHING TIME DEFINITIONS 



ADDRESSES 



OUTPUTS 



1.5V 



1.5V 



3.0V 
O.OV 

VOH 

Vol 



OUTPUTS 



OUTPUTS 




3.0V 
O.OV 



VOHAC* 



VOLAC" 



tr, tf < 5ns 



• VOLAC AND VoHAC ARE THE MEASURED OUTPUT VOLTAGE LEVELS 
WHILE ENABLED. 



A.C. TEST LOAD 



PROM 
OUTPUT 



OxO- 




600 n 



O TEST POINT 



30pF* 



"Includes jig & probe 
total capacitance 



SYMBOL 


PARAMETER 


81 


Taa 


Address Access Time 


Closed 


Teai 


Chip Enable Access Time from 
"Three State" to Vqh 


Open 


Tea2 


Chip Enable Access Time from 
"Three State" to Vql 


Closed 


TdAi 


Chip Disable Access Time from 
Vqh ^° "Three State" 


Open 


TdA2 


Chip Disable Access Time from 
Vql ^° "Three State" 


Closed 
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HM-76161 

HIGH SPEED 2K X 8 PROM 



Features 

• FAST ADDRESS ACCESS TIME 

HM-76161 60 ns MAXIMUM 

HM-76161A 50 ns MAXIMUM 

• "THREE STATE" OUTPUTS AND THREE CHIP ENABLE INPUTS 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES 

• PIN COMPATIBLE WITH INDUSTRY STANDARD 16K PROMs 

Description 

The HM-76161 is a fully decoded high speed Schottky TIL 16,384 bit 
Field Programmable ROM in a 2K word by 8 bit/word format with "Three 
State" outputs. This PROM is available in a 24 pin DIP (ceramic or 
power plastic). 

All bits are manufactured storing a logical "^" (Positive Logic) and can be 
selectively programmed for a logical "0" in any bit position. 

The nickel-chromium fuse technology used is the same as all other Harris 
Bipolar PROMs and the JAN approved MIL-M-38510 PROMs. 

The HM-76161 contains test rows and columns which are in addition to 
the storage array to assure high programmability and guarantee para- 
metrics and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

. There are three chip enable inputs on the HM-76161. CE-| low, CE2 
high, and CE3 high enables the device. 



Pinout 



TOP VIEW- D I P 



A7i: 






2 




3 


A4C 


4 


A3C 


5 


A2C 


6 




7 


AqC 


8 


01 1: 


9 




10 


03C 


11 


gndC 


12 



24 ^Vcc 
23 ^As 
22 IIA9 
21 DAiO 
203CE1 
19 DCE2 
18 DCEa 
17^08 
16 ]07 
15 

14 3O5 
13 3O4 



PIN NAMES 

Aq — A10 Address Inputs 

O1 - 08 Data Outputs 

CEi,CE2,CE3 Chip Enable Inputs 



Logic Symbol 




Functional Diagram 



A10 ■ 

A9- 
A8 • 
Ay 
A6- 
A5- 
A4- 

A3- 
A2 ■ 
Al ■ 
Ao- 



7 ROW 
ADDRESS 
BUFFERS 



7^ 



1 OF 128 

ROW 
DECODER 



128 X 128 
MEMORY ARRAY 



COLUMN 
ADDRESS 
BUFFERS 



1 OF 16 
COLUMN 
DECODE 



16 TRANS- 
MISSION 
GATES 



CEi 
CE2 
CE3 



CHIP 
ENABLE 
LOGIC 



16 TRANS- 
MISSION 
GATES 



^'16 



16 TRANS 
MISSION h 
GATES 



16 TRANS- 
MISSION 
GATES 



16 TRANS 
MISSION K- 
GATES 



16 TRANS- 
MISSION 
GATES 



16 TRANS 
MISSION t- 
GATES 



16 TRANS- 
MISSION 
GATES 





1 








1 








8 OUTPUT BUFFERS 



( I = PIN NUMBER 
(24) = VCC 
(12) = GND 



(9) 
O1 



I i 1 J J \ T 



(10) 
O2 



(111 
03 



(13) 
O4 



(14) 
O5 



(15) 
06 



(161 
O7 



(17) 
08 
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ABSOLUTE MAXIMUM RATINGS 



Specifications Hn/l-76161 



Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -650C to +1 50oC 

Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -550C to +1250C 

Address/Enable Input Current -20mA IVIaximum Junction Temperature +1750C 

Output Sink Current , 100mA 

CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. These 
are stress only ratings and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 



D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-76161-5 (Vcc = 5.0V ±5%, Ta = Qoc to +75oc) 

HM-76161-2/-8 (Vqc = 5.0V +10%, Ta = -550C to +1250C) 
Typical Measurements are at Ta = 250C, Vcc = +5V 



SYMBOL 


PARAMETER 


MIN 


TYP 


MAX 


UNITS 


TEST CONDITIONS 


IIH 


Address/Enable 


"1" 






+40 


AiA 


V|H = Vcc Max. 


ML 


Input Current 


"0" 






-100 


MA 


V|L = 0.45V 


VlH 


Input Threshold 


"1" 


2.0 






V 


Vcc = Vcc Min. 


VIL 


Voltage 


"0" 






0.8 


V 


Vcc = Vcc Max. 


VOH 


Output 


"1" 


2.4 


3.2 




V 


lOH = -2.0mA, Vcc = VCC Min. 


VOL 


Voltage 


"0" 




0.35 


0.50 


V 


lOL = +16mA, Vcc = VcC Min. 


lOHE 


Output Disable 


"1" 






+ 40 


MA 


VOH, Vcc = Vcc Max. 


lOLE 


Current 


"0" 






-40 


MA 


VOL = 0.3V, VCC = VCC Max. 


VCL 


Input Clamp Voltage 






-1-2 


V 


I|N = -18mA 


lOS 


Output Short Circuit 


-15 




-100 


mA 


VOUT = O.OV, One Output at a 




Current 












Time for a Max. of 1 Second 


ICC 


Power Supply Current 




130 


180 


nnA 


Vcc = Vcc Max., All Inputs 
















Grounded. 



NOTE: Positive current defined as into device terminals. 



A.C. ELECTRICAL CHARACTERISTICS (Operating) 









HM-76161-5 




HM-76161-2/-8 










5V +5% 






5V +10% 










QOC to +75°C 




-550c to +1 250c 








"A" 


STD 


STD 




SYMBOL 


PARAMETER 


TYP 


' MAX 


TYP 


MAX 


TYP 


MAX 


UNITS 


Taa 


Address Access Time 


40 


50 


45 


60 




80 


ns 


Tea 


Chip Enable Access Time 




40 




40 




50 


ns 


Tqa 


Chip Disable Access Time 




40 




40 




50 


ns 



A.C. limits guaranteed for worst case N' sequencing with maximum test frequency of 5MHz 
CAPACITANCE: Ta = 250C (NOTE: Sampled and guaranteed - but not 100% tested.) 



SYMBOL 


PARAMETER 


MAXIMUM 


UNITS 


TEST CONDITIONS 


CINA, CINCE 


Input Capacitance 


8 


PF 


VCC 


= 5V, V|N = 2.0V, f = 1MHz 


COUT 


Output Capacitance 


10 


pF 


vcc 


= 5V, VOUT = 2.0V, f = 1 MHz 
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SWITCHING TIME DEFINITIONS 



ADDRESSES 



OUTPUTS 



1.5 V 



1.5V 



taa 



3.0 V 
O.OV 

VOH 

Vol 




OUTPUTS 



OUTPUTS 



3.0V 
O.OV 



VOHAC* 



VOLAC* 



tr, tf < 5ns 



•VoLAC AND VoHAC ARE THE MEASURED OUTPUT VOLTAGE LEVELS 
WHILE ENABLED. 



A.C. TEST LOAD 



PROM 
OUTPUT 



OxO 




O TEST POINT 



30pF' 



* Includes jig & probe 
total capacitance 



SYMBOL 


PARAMETER 


SI 


Taa 


Address Access Time 


Closed 


Teai 


Chip Enable Access Time from 
"Three State" to Vqh 


Open 


TeA2 


Chip Enable Access Time from 
"Three State" to Vql 


Closed 


Tdai 


Chip Disable Access Time from 
Vqh ^° "Three State" 


Open 


TdA2 


Chip Disable Access Time from 
Vqi_ to "Three State" 


Closed 
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^ HARRIS 



HM-7616 

2K X 8 PROM 



Features 

• FAST ADDRESS ACCESS TIME 

HM-7616 60 ns MAXIMUM 

HM-7616A SOnsMAXIMUM 

» "THREE STATE" OUTPUTS AND A SINGLE CHIP ENABLE INPUT 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT 
ASSURES FAST PROGRAMMING AND SUPERIOR RELIABILITY. 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES 

• PIN COMPATIBLE WITH THE 2716 

Description 

HM-7616 is a fully decoded high speed Schottky TIL, 16,384 bit Field 
Programmable ROM in a 2K word by 8 bit/word format with "Three 
State" outputs. This PROM is available in a 24 pin DIP (ceramic or power 
plastic). 

All bits are manufactured storing a logical "1" (Positive Logic) and can be 
selectively programmed for a logical "0" in any bit position. 

The Nickel-chromium fuse technology used is the same as all other Harris 
Bipolar PROMs and the JAN approved Ml L-M-38510 PROMs. 

The HM-7616 contains test rows and columns which are in addition to 
the storage array to assure high programmability and guarantee para- 
metrics and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

There is a chip enable input on the HM-7616. CE low enables the device. 



Pinout 

TOP VIEW - D.i.P. 




PIN NAMES 

AO"Aio Address Inputs 

Oi -Op Data Outputs 

CE Chip Enable Input 

N.C. No Connection 



Logic Symbol 




Functional Diagram 



AlO ■ 
Ag ■ 
As ■ 
A7 - 
A6- 
A5- 
A4- 

A3 • 
A2 ■ 
A, . 
Ao- 



7 ROW 
ADDRESS 
BUFFERS 



COLUMN 
ADDRESS 
BUFFERS 



1 OF 128 
ROW 
DECODER 



1 OF 16 
COLUMN 
DECODE 



128 X 128 
MEMORY ARRAY 



1^ 



16 TRANS- 
MISSION 
GATES 



16 TRANS- 
MISSION 
GATES 



16 TRANS- 
MISSION 
GATES 



16 TRANS- 
MISSION 
GATES 



■16 .-'16 -'16 -'16 ^'16 ^'16 



16 TRANS- 
MISSION 
GATES 



16 TRANS- 
MISSION 
GATES 



16 TRANS- 
MISSION 
GATES 



16 TRANS- 
MISSION 
GATES 



CHIP 
ENABLE 
BUFFER 



I ) = PIN NUMBER 
(241 = VCC 
(12) = GND 
(21) = N.C. 
(18) = N.C. 



Ol 



(10) 
02 



(11) 
03 



8 OUTPUT BUFFERS 



1 — I — I — I — — X 



(13) 
04 



(M) 
05 



(15) 
06 



(16) 
07 



(17) 
08 
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ABSOLUTE MAXIMUM RATINGS 



Specifications Hl\/I-7616 



33 



Output or Supply Voltage (Operating) -0.3 to +7.0V Storage Temperature -650C to +150OC 

Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -55oC to +1 250C 

Address/Enable Input Current -20mA Maximum Junction Temperature +1750C 

Output Sink Current 100mA 

CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. These 
are stress only ratings and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow/ the programming specifications.) 



D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-7616-5 (Vcc = 5.0V is%, Ta = Ooc to +75oc) 

HM-7616-2/-8(Vcc = 5.0V +10%, Ta = -550C to +1250C) 
Typical Measurements are at Ta = 25^0, Vcc - +5V 



SYMBOL 


PARAMETER 


MIN 


TYP 


MAX 


UNITS 


TEST CONDITIONS 


IIH 


Address/Enable 


"1" 






+40 


pA 


V|H = Vcc Max. 


IIL 


Input Current 


"0" 






-100 


JLtA 


VI L = 0.45V 


VIH 


Input Threshold 


"1" 


2.0 






V 


Vcc = Vcc Min. 


V|L 


Voltage 


"0" 






0.8 


V 


Vcc = Vcc Max. 


VOH 


Output 


"1" 


2.4 


3.2 




V 


lOH = -2.0nnA, VcC = VcC Min. 


VOL 


Voltage 


"0" 




0.35 


0.50 


V 


lOL = +16mA, Vcc = VcC Min. 


lOHE 


Output Disable 


"1" 






+ 40 


UA 


VOH, VCC = VCC Max. 


lOLE 


Current 


"0" 






-40 


AtA 


VOL = 0.3V, Vcc = Vcc Max. 


VCL 


Input Clamp Voltage 






-1.2 


V 


l|N=-18mA 


lOS 


Output Short Circuit 


-15 




-100 


mA 


VOUT = O.OV, One Output at a 




Current 












Time for a Max. of 1 Second 


ICC 


Power Supply Current 




130 


180 


mA 


Vcc = Vcc Max., All Inputs 
















Grounded. 



NOTE: Positive current defined as into device terminals. 



A.C. ELECTRICAL CHARACTERISTICS (Operating) 









HM-7616-5 






HM-7616-2/-8 










5V +5% 






5V+10% 










OOC to +750C 






-550c to +1 250c 








"A" 


STD 


STD 




SYMBOL 


PARAMETER 


TYP 


MAX 


TYP 


MAX 


TYP 


MAX 


UNITS 


Taa 


Address Access Time 


40 


50 


45 




60 




80 


ns 


Tea 


Chip Enable Access Time 




40 






40 




50 


ns 


Tda 


Chip Disable Access Time 




40 






40 




50 


ns 



A.C. limits guaranteed for worst case N^ sequencing with maximum test frequency of 5MHz. 
CAPACITANCE: Ta 250C (NOTE: Sampled and guaranteed - but not 100% tested.) 



SYMBOL 


PARAMETER 


MAXIMUM 


UNITS 


TEST CONDITIONS 


CINA, CINCE 
COUT 


Input Capacitance 
Output Capacitance 


8 

10 


pF 
pF 


Vcc = 5V, VllM = 2.0V, f = 1MHz 
VCC = 5V, VOUT = 2.0V, f = 1 MHz 
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SWITCHING TIME DEFINITIONS 



ADDRESSES 



OUTPUTS 



1.5V 



1.5V 



3.0V 
O.OV 

VOH 

Vol 



taa 



CE 1 



OUTPUTS 



OUTPUTS 




VOHAC* 



VOLAC' 



tr, tf <5ns 



•VOLAC AND VOHAC ARE THE MEASURED OUTPUT VOLTAGE LEVELS 
WHILE ENABLED. 



A.C. TEST LOAD 



PROM 
OUTPUT 



OxO 




600^2 



-O TEST POINT 



30pF* 



* Includes jig & probe 
total capacitance 



SYMBOL 


PARAMETER 


81 




Address Access Time 


Closed 


''"EAi . 


Chip Enable Access Time from 
"Three State" to Vqh 


Open 


■'"EA2 


Chip Enable Access Time from 
"Three State" to Vql 


Closed 


Tdai 


Chip Disable Access Time from 
Vqh to "Three State" 


Open 


TdA2 


Chip Disable Access Time from 
Vql to "Three State" 


Closed 
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4K X 4 PROM 



Features 



• 60ns MAXIMUM ADDRESS ACCESS TIME 

• "THREE STATE" OUTPUTS WITH TWO ACTIVE LOW CHIP ENABLES 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLT- 
AGE RANGES 

• INDUSTRY STANDARD 0.300 INCH 20 PIN PACKAGE 

• PRODUCED ON MIL-M-38510 QUALIFIED WAFER FAB LINE 

• SIMPLE HIGH SPEED PROGRAMMING PROCEDURE - ONE PULSE/BIT 
TYPICALLY ASSURES FAST PROGRAMMING AND SUPERIOR RELIA- 
BILITY 

Description 

The HM-76165 PROM is a fully decoded Schottky TTL 16,384 bit field 
programmable ROM in a 4K word by 4 bit/word format with "Three 
State" outputs. This PROM is available in a 20 pin 0.300 inch wide DIP. 

All bits are manufactured storing a logical "1" and can be selectively 
programmed for a logical "0" in any bit position. 

MIL-M-38510 qualified NiCr technology is used on the HM-76165 and 
all other HARRIS bipolar PROMs. 

The HM-76165 contains test rows and columns which are in addition to 
the storage array to assure high programmability and guarantee parametrics 
and A.C. performance. The fuses in these test rows and columns are 
blown prior to shipment. 

The HM-76165 utilizes two chip enables where CE-] low and CE2 low 
enables the device. 



Pin out 

TOP VIEW 




Logic Symbol 



CEi -c 






CE^-C 






Ao- 






Al- 






A2- 




-01 


A3- 




-02 


A4- 




-03 


A5- 




-04 


A6- 






A7- 






A8- 






Ag- 






A10 - 






An- 







Functional Diagram 



All 

A10 
A9 
As 

Ay 
A6 
As 

A4 
A3 
A2 
Al 
Ao 



CE2 



(18) 




(191 




(11 




(21 


-> 


(3) 




(41 




(51 




(61 


-> 


(71 




(8) 




(91 


-> 






(16) 


-> 






(15) 


-> 



7 ROW 
ADDRESS 
BUFFERS 



1 OF 128 
ROW 
DECODER 



7^ 



128 X 128 
MEMORY 
ARRAY 



COLUMN 
ADDRESS 
BUFFERS 



1 OF 32 
COLUMN 
DECODE 



32 TRANS- 
MISSION 
GATES 



CHIP 
ENABLE 
LOGIC 



32 TRANS- 
MISSION 
GATES 



^'32 

1' 



32 TRANS- 
MISSION 
GATES 



32TRANS- 
H MISSION 
GATES 



1 






r 1 


r 


4 OUTPUT BUFFERS 



^(14) ^(131 ^(121 ^11) 

O1 O2 O3 O4 



(20) = Vcc 
(10) GND 
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Specifications HM-76165 



ABSOLUTE MAXIMUM RATINGS 



Output or Supply Voltage (Operating) -0.3 to +7.0\/ 

Address/Enable Input Voltage 5.5V 

Address/Enable Input Current -20mA 

Output Sink Current 100mA 



Storage Temperature -65oC to +1 50OC 

Operating Temperature (Ambient) -550C to +1250C 
Maximum Junction Temperature +1750C 



CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. These 
are stress only ratings and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 



D.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-76165-5 (Vqc = 5.0V i5%, Ta = QOC to +750C) 
HM-76165-2/-8 (Vqc = 5.0V ±10%, Ta = -550C to +1250C) 
Typical Measurements are at Ta = 250C, Vqc ~ +5V 



SYMBOL 


PARAMETER 


MIN 


TYP 


MAX 


UNITS 


TEST CONDITIONS 


IIH 


Address/Enable 


"1" 






+40 


MA 


V|H = VCC Max. 


ML 


Input Current 


"0" 




-50.0 


-100 


MA 


V|L = 0.45V 


V|H 


Input Threshold 


"1" 


2.0 


1.5 




V 


VCC = VcC Min. 


VIL 


Voltage 


"0" 




1.5 


0.80 


V 


VCC = VcC Max. 


VOH 


Output 


"1" 


2.4 


3.2 




V 


lOH = -2.0mA, VcC = VCC Min. 


VOL 


Voltage 


"0" 




0.35 


0.50 


V 


lOL = +16mA, VcC = VCC Min. 


lOHEd) 


Output Disable 


"1" 






+ 40 


MA 


VOH, VCC = VCC Max. 


lOLE 


Current 


"0" 






-40 


MA 


VOL = 0.3V, VCC = VCC Max. 


VCL 


Input Clamp Voltage 






-1.2 


V 


I|N = -18mA 


lOS 


Output Short Circuit 


-15 




-100 


mA 


VOUT = O.OV, One Output at a 




Current 












Time for a Max. of 1 Second 


ICC 


Power Supply Current 




120 


170 


mA 


VcC = VcC Max., All Inputs 
















Grounded. 



NOTE; Positive current defined as into device terminals. 
(1) lOHE = +60MA for -2 and -8. 



A.C. ELECTRICAL CHARACTERISTICS (Operating) 





HM-76165-5 

5V ±5% 
OOQ to +750C 


HM-76165-2/-8 

5V +10% 
-550c to +I250C 




SYMBOL 


PARAMETER 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


TAA 


Address Access Time 




45 


60 




50 


80 


ns 


TEA 


Chip Enable Access Time 




25 


35 




30 


40 


ns 


Tda 


Chip Disable Access Time 




25 


35 




30 


40 


ns 



A.C. limits guaranteed for worst case N^ sequencing with maximum test frequency of 5MHz. 



CAPACITANCE: Ta = 250C (NOTE: Sampled and guaranteed - but not 100% tested.) 



SYMBOL 


PARAMETER 


MAXIMUM 


UNITS 


TEST CONDITIONS 


CINA, CiNCE 


Input Capacitance 


8 


PF 


VCC = 


5V, V|N = 2.0V, f = 1MHz 


COUT 


Output Capacitance 


10 


pF 


VCC = 


5V, VoUT = 2.0V, f = 1MHz 
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SWITCHING TIME DEFINITIONS 



ADDRESSES 



OUTPUTS 



1.5V 



1.5V 



H taa 



3.0V 

o.ov 

Vqh 
Vol 




OUTPUTS 



3.0V 
O.OV 



VOHAC* 



VOLAC' 



tr, tf < 5ns 



•VoLAC AND VoHAC ARE THE MEASURED OUTPUT VOLTAGE LEVELS 
WHILE ENABLED. 



A.C. TEST LOAD 



PROM 
OUTPUT 



OxO 




600 S2 



O TEST POINT 



30pF* 



* I ncludes jig & probe 
total capacitance 



SYMBOL 


PARAMETER 


81 


Taa 


Address Access Time 


Closed 


Teai 


Chip Enable Access Time from 
"Three State" to Vqh 


Open 


TeA2 


Chip Enable Access Time from 
"Three State" to Vq|_ 


Closed 


Tqai 


Chip Disable Access Time from 
Vqh to "Three State" 


Open 


TdA2 


Chip Disable Access Time from 
Vqi_ to "Three State" 


Closed 
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HM-76321 

4K X 8 PROM 



Features 

65ns MAXIMUM ADDRESS ACCESS TIME 

"THREE STATE" OUTPUTS AND TWO CHIP ENABLE CONTROLS 

SIMPLE HIGH SPEED PROGRAMMING - ONE PULSE/BIT TYPICAL 

FAST ACCESS TIME - GUARANTEED FOR WORST CASE N2 SEQUENCING 
OVER COMMERCIAL AND MILITARY TEMPERATURE AND VOLTAGE 

PRODUCED ON MIL-4VI-38510 QUALIFIED WAFER FAB LINE 

INDUSTRY STANDARD 24 PIN PACKAGE 

Description 

The HM-76321 is a fully decoded Schottky TTL 32,768 bit field program- 
mable ROM in a 4K word by 8 bit/word format with "Three State" out- 
puts. This PROM is available in a 24 pin DIP. 

All bits are manufactured storing a logical "^" (Positive Logic) and can 
be selectively programmed for a logical "0" in any bit position. 

MIL-M-38510 qualified NiCr technology is used on the HM-76321 and 
all other HARRIS Bipolar PROMs. 

The HM-76321 contains test rows and columns which are in addition to 
the storage array to assure high programmability and guarantee para- 
metrics and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

The HM-76321 utilizes two chip enable controls, where CE-] low and 
CE2 high enables the device. 



Pin out 

TOP VIEW 



A? 


C 


1 


24 


□ 


vcc 


A6 


C 


2 


23 


□ 


As 


A5 


c 


3 


22 


□ 


A9 


A4 


c 


4 


21 


□ 


AlO 


A3 


c 


5 


20 


□ 


CEi 


A2 


c 


6 


19 


□ 


All 


Al 


c 




18 


□ 


CE2 


AO 


c 


8 


17 


□ 


08 


Ol 


c 


9 


16 


□ 


07 


02 


c 


10 


15 


□ 


06 


03 


c 


11 


14 


□ 


05 


GND 


c 


12 


13 


□ 


04 



Logic Symbol 



CEi — C 






CE2 — 






Ao — 






Al — 




— Ol 


A2 — 




— 02 


A3 — 




— 03 


A4 — 




— 04 


As — 




— 05 


A6 — 




— 06 


A7 — 




— 07 


A8 — 




— 08 


Ag — 






AlO — 






An — 







Functional Diagram 
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Ctj- 
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CHIP 
ENABLE 
LOGIC 



' 32^ ' 32^ ' 



TRANS- 
MISSION 
GATES 



TRANS- 

Mission 

GATES 
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ROW DECODER 



128 « 12a 
MEMORY 
ARRAY 



TRANS 
MISSION 
GATES 



TRANS- 
MISSION 
GATES 



4 OUTPUT BUFFERS 



Jill 



TRANS- 
MISSION 
GATES 



32, ' 32, ' 



TRANS 
MISSION 
GATES 



TRANS 
MISSION 
GATES 



4 OUTPUT BUFFERS 



III! 
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ABSOLUTE MAXIMUM RATINGS 



Specifications HM-76321 



Output or Supply Voltage (Operating) -0.3 to +7.0V 

Address/Enable Input Voltage 5.5V 

Address/Enable Input Current -20nnA 

Output Sink Current 100mA 



Storage Temperature 

Operating Temperature (Ambient) 

Maximum Junction Temperature 



-650C to +150OC 
-550C to +1250C 
+1750C 



CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. These 
are stress only ratings and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 



D.C. ELECTRICAL CHARACTERISTICS (Operating) 



HM-76321 -5 (Vcc = 5.0V +5%, Ta = OOC to +75oC) 
HM-76321 -2/-8 (Vcc = 5.0V ±10%, Ta = -55oC to +1250C) 
Typical Measurements are at Ta = 250C, VcC ~ +5V 



SYMBOL 


PARAMETER 


MIN 


TYP 


MAX 


UNITS 


TEST CONDITIONS 


ilH 


Address/Enable 


"1" 






+40 


MA 


V|H = Vcc Max. 


IlL 


Input Current 


"0" 




-50.0 


-100 


/JA 


V|L = 0.45V 


VlH 


Input Threshold 


"1" 


2.0 


1.5 




V 


Vcc = Vcc Min. 


V|L 


Voltage 


"0" 




1.5 


0.8 


V 


Vcc = Vcc Max. 


VOH 


Output 


"1". 


2.4 


3.2 




V 


lOH = -2.0nnA, VCC = VCC Min. 


VOL 


Voltage 


"0" 




0.35 


0.50 


V 


lOL = +16nnA, Vcc = VcC Min. 


lOHE(l) 


Output Disable 


"1" 






+ 40 


AJA 


VOH, Vcc = VCC Max. 


lOLE 


Current 


"0" 






-40 


ilA 


VOL = 0.3V, VCC = Vcc Max. 


VCL 


Input Clamp Voltage 






-1.2 


V 


I|N = -18mA 


lOS 


Output Short Circuit 


-15 




-100 


mA 


VOUT = O.OV, One Output at a 




Current 












Time for a Max. of 1 Second 


ICC 


Power Supply Current 






190 


nnA 


Vcc = Vcc Max., All Inputs 
















Grounded. 



NOTE: Positive current defined as into device terminals. 
<1) lOHE = +100/iA for -2 and -8. 



A.C. ELECTRICAL CHARACTERISTICS (Operating) 





HM-76321-5 

5V ±5% 
QOC to +750C 


HM-76321-2/-8 

5V+10% 
-550c to + 1250c 




SYMBOL 


PARAMETER 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


TAA 


Address Access Time 




45 


65 






85 


ns 


TEA 


Chip Enable Access Time 




25 


35 






40 


ns 


Tda 


Chip Disable Access Time 




25 


35 






40 


ns 



A.C. limits guaranteed for worst case n2 sequencing with maximum test frequency of 5MHz. 



CAPACITANCE: Ta = 250C (NOTE: Sampled and guaranteed - but not 100% tested.) 



SYMBOL 


PARAMETER 


MAXIMUM 


UNITS 


TEST CONDITIONS 


CiNA, CINCE 


Input Capacitance 


8 


PF 


VCC 


= 5V, V|N = 2.0V, f = 1MHz 


COUT 


Output Capacitance 


10 


PF 


vcc 


= 5V, VOUT = 2.0V, f = 1 MHz 



® IC MASTER 1983 



3727 



SWITCHING TIME DEFINITIONS 



ADDRESSES 



OUTPUTS 



1.5V 



3.0V 

O.OV 

VOH 

1.5V 

l> Vol 



H Taa 



OUTPUTS 



OUTPUTS 




3.0V 
O.OV 



VOHAC* 



VOLAC* 



tf, tf < 5n» 



•VOLAC AND VoHAC ARE THE MEASURED OUTPUT VOLTAGE LEVELS 
WHILE ENABLED. 



A.C. TEST LOAD 



PROM 
OUTPUT 



OxO 




600 r2 



O TEST POINT 



30pF' 



* Includes jig & probe 
total capacitance 



SYMBOL 


PARAMETER 


81 


Taa 


Address Access Time 


Closed 


Teai 


Chip Enable Access Time from 
"Three State" to Vqh 


Open 


TeA2 


Chip Enable Access Time from 
"Three State" to Vql 


Closed 


TDAi 


Chip Disable Access Time from 
Vqh ^0 "Three State" 


Open 


■'"DA2 


Chip Disable Access Time from 
Vql ^° "Three State" 


Closed 
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HM-76641 

8K X 8 PROM 



Features 

• 85nsMAXIMUM ADDRESS ACCESS TIME 

• 'THREE STATE" OUTPUTS 

• ACTIVE LOW CHIP ENABLE CONTROL 

• HIGHEST DENSITY AVAILABLE IN THE INDUSTRY 



• FOUR FOLD INCREASE IN DENSITY OVER CURRENTLY AVAILABLE 
16K PROMs WITH 1/4 POWER DISSIPATION PER BIT 

• INDUSTRY STANDARD 24 PIN PACKAGE 

• SIMPLE HIGHSPEED PROGRAMMING -ONE PULSE/BIT TYPICAL 

• FAST ACCESS TIME - GUARANTEED FOR WORST CASE n2 SEQUENC- 
ING OVER COMMERCIAL AND MILITARY TEMPERATURE AND 
VOLTAGE 

• PRODUCED ON MIL-M-38510 QUALIFIED WAFER FAB LINE 

Description 

The HM-76641 is a fully decoded Schottky TTL 65,536 bit field program- 
mable ROM in an 8K word by 8 bit/word format with "Three State" out- 
puts. This PROM is available in a 24 pin DIP. 

All bits are manufactured storing a logical "^" (Positive Logic) and can be 
selectively programmed for a logical "0" in any bit position. 

MIL-M-38510 qualified NiCr technology is used on the HM-76641 
and all other HARRIS bipolar PROMs. 

The HM-76641 contains test rows and columns which are in addition 
to the storage array to assure high programmability and guarantee para- 
metrics and A.C. performance. The fuses in these test rows and columns 
are blown prior to shipment. 

The HM-76641 utilizes a single chip enable, CE, which when low enables 
the device. 



A? C 1 
A6 C 2 
A5 C 3 
A4 C4 
A3 C 5 
A2 C 6 
Al C 7 
AO CI 8 

01 Il9 

02 C 10 

03 II 11 
GND C 12 



Pinout 

TOP VIEW 

^ 24 □ Vcc 

23 □ A8 

22 □ Ag 

21 □ Ai_o 

20 □ CE 

9 D All 



A12 
08 

6D O7 
5^ 06 
14 □ O5 
13 3 O4 



Logic Symbol 



CE -0 






Ao — 






Al — 






A2 — 




— O1 


A3 — 




— O2 


A4 — 




— O3 


A5 — 




— O4 


Ag — 




— O5 


A7 — 




— 06 


Ag — 




— O7 


A9 — 




— 08 


A10 






All — 






A12 ' 







Functional Diagram 



131 (21 (II (231 (221 (211 (191 (181 
*5 *6 *7 Ag A9 Aio An A12 

iiUilll 
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CHIP 
ENABLE 
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COLUMN 
DECODE 



32 TRANS- 
MISSION 
GATES 



32 TRANS- 
MISSION 
GATES 



32 TRANS- 
MISSION 
GATES 



32 TRANS- 
MISSION 
GATES 



32 TRANS- 
MISSION 
GATES 



32 TRANS- 
MISSION 
GATES 



32 TRANS- 
MISSION 
GATES 



32 TRANS- 
MISSION 
GATES 



4 OUTPUT BUFFERS 



I OUTPUT BUFFERS 



1 — I — 1 — r 



T — I 1 — T 
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ABSOLUTE MAXIMUM RATINGS 



Specifications HIVI-76641 



Output or Supply Voltage (Operating) -0.3to+7.0V Storage Temperature -650C to +1 BQOC 

Address/Enable Input Voltage 5.5V Operating Temperature (Ambient) -55oC to +1 250C 

Address/Enable Input Current -20mA Maximum Junction Temperature +1750C 

Output Sink Current 100mA 

CAUTION: Stresses above those listed under the "Absolute Maximum Ratings" may cause permanent damage to the device. These 
are stress only ratings and functional operation of the device at these or at any other conditions above those indicated in the operational 
sections of this specification is not implied. (While programming, follow the programming specifications.) 



D.C. ELECTRICAL CHARACTERISTICS (Operating) HM-76641-5 (Vcc = 5.0V +5%, Ta = Qoc to +750C) 

HM-76641-2/-8 (Vqc = 5.0V ±10%, Ta = -550C to +1 250C) 
TylDical Measurements are at Ta = 25^0, Vcc ^ +5V 



SYMBOL 


PARAMETER 


MIN 


TYP 


MAX 


UNITS 


TEST CONDITIONS 


IIH 


Address/Enable 


"1" 






+40 


/iA 


V|H = Vcc Max. 


IlL 


Input Current 


"0" 




-50.0 


-100 


HA 


V|L = 0.45V 


V|H 


Input Threshold 


"1" 


2.0 


1.5 




V 


Vcc = Vcc Min. 


VIL 


Voltage 


"0" 




1.5 


0.8 


V 


Vcc = Vcc Max. 


VOH 


Output 


"1" 


2.4 


3.2 




V 


lOH = -2.0nnA, VCC = VCC Min. 


VOL 


Voltage 


"0" 




0.35 


0.50 


V 


lOL = +16mA, Vcc = VCC Min. 


lOHE(l) 


Output Disable 


"1" 






+40 




VOH, Vcc = VCC Max. 


lOLE 


Current 


"0" 






-40 


A(A 


VOL = 0.3y, Vcc = Vcc Max. 


VCL 


Input Clamp Voltage 






-1.2 


V 


I|N = -18mA 


lOS 


Output Short Circuit 


-15 




-100 


mA 


VOUT = O.OV, One Output at a 




Current 












Time for a Max. of 1 Second 


ICC 


Power Supply Current 






190 


mA 


vcc = Vcc Max., All Inputs 
















Grounded. 



NOTE: Positive current defined as into device terminals. 
(1) 'OHE = +100 /UA for -2 and -8. 



A.C. ELECTRICAL CHARACTERISTICS (Operating) 





HM-76641-5 

5V ±5% 
OOQ to +750C 


HM-76641-2/-8 

5V ±10% 
-550c to + 1250c 




SYMBOL 


PARAMETER 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


taa 


Address Access Time 




50 


85 






100 


ns 


TEA 


Chip Enable Access Time 




30 


40 






45 


ns 


TqA 


Chip Disable Access Time 




30 


40 






45 


ns 



A.C. limits guaranteed for worst case n2 sequencing with a maximum 
test frequency of 5MHz. 



CAPACITANCE: Ta = 250C 



SYMBOL 


PARAMETER 


MAXIMUM 


UNITS 


TEST CONDITIONS 


CINA, CiNCE 
COUT 


Input Capacitance 
Output Capacitance 


8 
10 


pF 
pF 


VCC = 5V, VIN = 2.0V, f = 1MHz 
VCC = 5V, VOUT = 2.0V, f = 1MHz 



3730 



© IC MASTER 1983 



SWITCHING TIME DEFINITIONS 



ADDRESSES 



OUTPUTS 



1.5 V 



Taa 



3.0V 
O.OV 

VOH 

Vol 



CE 



7^ 



OUTPUTS 



OUTPUTS 



TDAi 



TdA; 



VoLAC* +0.5V 



1.5 V 



3.0V 
O.OV 



■TEAi 



1.5 V 

~TEA2 
1.5V 



VOHAC* 



VoLAC* 



tr, tf <5ns 

*VOLAC AND VoHAC ARE THE MEASURED OUTPUT VOLTAGE LEVELS 
WHILE ENABLED. 



A.C. TEST LOAD 



vcc 



PROM 
OUTPUT 



OxO 




600 n 



O TEST POINT 



30pF* 



* I ncludes jig & probe 
total capacitance 



SYMBOL 


PARAMETER 


SI 


Taa 


Address Access Time 


Closed 


Teai 


Chip Enable Access Time from 
"Three State" to Vqh 


Open 


TEA2 


Chip Enable Access Time from 
"Three State" to Vql 


Closed 


Tqai 


Chip Disable Access Time from 
Vqh "Three State" 


Open 


TdA2 


Chip Disable Access Time from 
Vql "Three State" ■• 


Closed 
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Generic PROM Programming 



All 76xxx series devices utilize the same programming method which is one of the charac- 
teristics that lends to the term "Generic" PROM. 

Harris Generic PROMs have the industry's highest programming yield and exhibit an ex- 
tremely high level of reliability in the field, however, this level of device quality can only 
be obtained if the PROM has been properly programmed to the data sheet specifications. 
Outlined below are the key points which deserve attention to assure that programming has 
been optimumly performed. 

• Be certain that you are following the latest revision status of programming specifications. 

• If you are utilizing a commercial programmer, be sure that the card set for Harris Generic 
PROMs is certified for the most recent revision level, 

• Have the Programmer calibrated at routine intervals to assure that the electrical and 
mechanical characteristics are acceptable. This would include such things as: 

► Making certain that the socket which the device is placed into is clean, free of corrosion 
and is mechanically sound. 

► Check ribbon cable connectors for good continuity. 

► Making sure that all voltage levels conform to the programming specifications. 

► Assuring that all pulses are clean of distortion and exhibit the correct timing char- 
acteristics. 

If there is any problem in determining how to follow any of these guidelines, contact a local 
Harris office for assistance. 



PROGRAMMING PROCEDURE 



The following is the generic programming procedure which is used for all Harris Generic 
76xxx PROMs. Please note that the PD input(s) on power down devices can be considered 
equivalent to chip enable input(s) during the programming procedure in that they both dis- 
able the device. Also, the logic levels required to place the strobe input into the "trans- 
parent read" mode (essential during programming) will vary among the various device types. 



The HM-76xxx PROMs are manufactured with all bits storing a logical "1" (output high). 
Any desired bit can be programmed to a logical "0" (output low) by following the simple 
procedure shown below. One may build their own programmer to satisfy the specifications 
described in the table, or use any of the commercially available programmers which meet 
these specifications. This PROM can be programmed automatically or by the manual pro- 
cedure shown on the next page. 
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Programming 



The HM-76XXX PROMsare manufactured with all bits storing a logical "1" (output high). Any desired bit can be program- 
med to a logical "0" (output low) by following the simple procedure shown below. One may build his own programmer 
to satisfy the specifications described in the table, or use any of the commercially available programmers which can meet 
these specifications. 



PROGRAMMING SPECIFICATIONS 









RECOMMENDED 






SYMBOL 


PARAMETER 


MINIMUM 


OR TYPICAL 


MAXIMUM 


UNITS 


VlH 


Address Input 


2.4 


5.0 


5.0 


V 


V|L 


Voltage (1) 


0.0 


0.4 


0.5 


V 


VPH (2) 


Programming/Verify 


12.0 


12.0 


12.5 


V 


VPL (3) 


Voltage to VCC 


4.5 


4.5 


5.5 


V 


lILP 


Programming Input 




-300 


-600 


flA 




Low Current at VPH 










tr 


Programming (VcC ) 


1.0 


1.0 


10.0 


ps 


tf 


Voltage Rise and Fall Time 


1.0 


1.0 


10.0 


/is 


td 


Programming Delay 


10 


10 


100 


fls 


tp 


Programming Pulse Width (4) 


90 


100 


110 


Us 


P.D.C. 


Programming Duty Cycle 




50 


90 


% 


VOPE 


Output Voltage Enable 


10.5 


10.5 


11.0 


V 


VOPD 


(5) Disable 


4.5 


5.0 


5.5 


V 


lOPE 


Output Voltage Enable Current 






10.0 


mA 


Ta 


Ambient Temperature 




25 


75 


OC 



During programming the chip must be disabled for proper operation. 

NOTES: 1 . No inputs should be left open for V|H. 

2. VpH source must be capable of supplying one ampere. 

3. It is recommended that dual verification be made at VPL min and VPL max. 

4. Note step 10 in programming procedure. 

5. Disable condition will be met with output open circuited. 



PROGRAMMING PROCEDURE 

1. Address the PROM with the binary address of the word 
to be programmed. Address inputs are TTL compatible. 
An open circuit should not be used to address the PROM. 

2. Bring the CEx input(s) high and the CEx input(s) low 
to disable the device. The disabling of the device during 
programming is an essential step in correctly program- 
ming all Harris PROMs. The chip enables are TTL 
compatible. An open circuit should not be used to 
disable the device. 

3. Disable the programming circuitry by applying a voltage 
of VqPD to the outputs of the PROM. Any output may 
be left open to achieve the disable. 

4. Raise Vqc to VpH with rise time less than or equal to tr. 

5. After a delay equal to or greater than tj, apply a pulse 
with amplitude of Vqpe and duration of tp to the output 
selected for programming. Note that the PROM is sup- 
plied with fuses intact, which generates an output high. 
Programming a fuse will cause the output to go low. 

6. Other bits in the same word may be programmed while 
the Vcc input is raised to Vpn by applying output 



enable pulses to each output which is to be program- 
med. The output enable pulses must be separated by 
a minimum interval of tfj. 

7. Lower Vqc to 4.5 volts following a delay of td from last 
programming enable pulse applied to an output. 

8. Enable the PROM for verification by applying V|l to 
CEx and V|h to CEx- 

9. Repeat verification (step 8) at Vcc = 5.5 volts. 

10. If any bit does not verify as programmed, repeat steps 2 
through 9 until the bit has received a total of 1ms of 
programming time. Bits which do not program within 
1ms are programming rejects. No further attempt to 
program these parts should be made. 

11. Repeat steps 1 through 10 for all other bits to be pro- 
grammed in the PROM. 

12. Programming rejects returned to the factory must be 
accompanied by data giving address, desired data, and 
actual output data of the location in which a program- 
ming failure has occurred. 
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SI 



TYPICAL PROGRAMMING CIRCUIT 



The circuit and timing diagrams shown in Figures 1 and 2 
will establish the proper programming conditions for the 
output enable pulses. This allows the use of standard TTL 



parts for all logic inputs to the PROM. Note the gate 
which senses the output must withstand inputs up to 
1 1 .0 volts during programming. 



Vp 



Ao 



vcc 



DEVICE 
BEING 
PRO- 
GRAMMED 

Ax 

— 02 
CEx 

CEv 



GND 



T 




390n 



220S2 \ I 1 



220n V I — " 



220S2 V I — " ' 
/ 

HIGH VOLTAGE/ 
CURRENT 
TTL GATE 



SENSE GATE 



DATA-X 



DATA-2 



■ DATA-1 



Ol 



Ox 



o 

TJ 
C 

o 
o 

"e 

(D 
CO 



CE, 



VPH 



Vcc 



VpL 



VOPEI — 



VOPEX 



10% 



FIGURE 1 



>o 



90% 



td 



V|H 

V|L 
V|H 

-V,L 



90% 



td 



>0 



10% 



V|L 



FIGURE 2 

Waveforms Applied to the Device Pins During Programming 
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SEMICONDUCTOR DIGITAL PRODUCTS DIVISION 



JAN"0512 

512 BIT, BIPOLAR PROM 
MIL/M38510/20101 



Features 



FIELD PROGRAMMABLE 
64 WORDS/8 BITS PER WORD 
FULLY DECODED 
DTL/TTL COMPATIBLE 
55ns ACCESS TIME 



Description 



The JAN-0512 is a field programmable 64 word by 8 bit PROM. In an 
unprogrammed memory, all "Memory Elements" are short circuits so that 
logical "zeros" appear at each output bit position for any address input. 
"Electronic Programming" involves the alteration of specific "Memory 
Elements" to create logical "ones" in selected bit positions. This altera- 
tion is irreversible and cannot be accomplished under normal operating 
conditions. 



Pinout 



TOP VIEW - D.I. P. 



N.C.C 1 
N.C.C 2 
AoC 3 
Ai C 4 

A2C 5 
El C 6 
E2C: 7 
A3 C 8 
A4C 9 

A5 C 10 

Gl C 11 
IC* C 12 



24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 



D vcc 

D G2' 
D Bo 

1 B2 
DB3 

U 84 

2 B5 

:B6 
DB7 

3 N.C. 

:jg2 



*Must be left open circuit 



Blocl( Diagram 



OUTPUT BUFFERS 



ADDRESS 



ENABLE 




^^J V^V vV 
NC NC Vcc Gl G2 



10 — Internal Connection must be left open 

NOTE: For operational condition, return pins 
11, 13, and 23 to system ground. 
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Specifications J A N-05 12 



ABSOLUTE MAXIMUM RATINGS 



Supply Voltage Range 

Input Voltage Range 

Storage Temperature Range 

Lead Temperature. (Soldering 10 Seconds) 

Thermal Resistance, Junction-to-Case 

Output Supply Voltage 

Output Sink Current 

Maximum Power Dissipation, Pq 

Maximum Junction Temperature, Tj 



-0.5 VDCto 7.0 Vdc 
-1 .5 Vdc at -1 2mA to 5.5Vdc 
-650Cto +1500C 
300OC 

JC Case J = 30OC/W 

-O.BVDCto 7.0VDC 
+30mA 
575mWdc 
1750C 



RECOMMENDED OPERATING CONDITIONS 



Supply Voltage 

Minimum High Level Input Voltage 
Maximum Low Level Input Voltage 
Normalized Fanout (Each Output) 
Ambient Operating Temperature Range 



4.75 Vdc Min. to 5.25VdC Maximum 

2.0VDC 
0.8VDC 
6 Maximum (10mA) 
-550C to +1250C 



ELECTRICAL CHARACTERISTICS 

The electrical characteristics are as specified in the table and apply over the full recom- 
mended ambient operating temperature range, unless otherwise specified. 



SYMBOL 


TEST 


LIMITS 


UNITS 


TEST CONDITIOIMS 


MIN 


MAX 


Vol 


Low Level Output Voltage 




0.45 


Volts 


VCC = 4.75V 
VlN = 2.0V 
lOL = 10mA 


Vic 


Input Clamp Voltage 




-1.5 


Volts 


VCC = 4.75V 
I|N = -12mA 
TA = 250C 


ICEXI 


Maximum Collector Cut-Off 
Current 




100 


HA 


VCC = 5.25V 
VOH = 2.8V 
VlN = 0.8V 


ICEX2 




200 


JUA 


VCC = 5.25V 
VOH = 5.25V 
VlN = 0.8V 


l|H1 


High Level Input Current 




60 


/iA 


VCC = 5.25V 
VlN = 2.4V; 


l|H2 




100 


MA 


VCC = 5.25V 
VlN =5.25;© 


IIL 


Low Level Input Current 


-0.2 


-1.6 


mA 


VCC f 5.25V 
VlN = 0.4V;(^ 


icc 


Supply Current 




100 


mA 


VCC = 5.25V 
VlN =0 


tPHL 


F'ropagation Delay Time 
High-to-Low Level Logic 


25 


140 


ns 


VCC = 5.0V 
CL = 30pF Min. 
Rl = 470^2 ±5% 


tPLH 


Propagation Delay Time 
Low-to-High Level Logic 


25 


140 


ns 



NOTES: 1. When testing one E input, apply 5.25V to the other. 

2. When testing one E input, apply GND to the other. 
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Switching Time Test Circuits 



INPUT 

o 



PULSE 
GENERATOR 



5.0V 



PRR = 1MHz = 20% 










SEE 
NOTE 2 


















INPUT 



OUTPUT - 




- 3.0V + 0.1V 



NOTES: 

1. Pins 12 and 14 shall be left open. 

2. The applicable test table should be selected from the altered item drawing. 

3. Cl = 0.5JUF ±10%; Rl = 50^2 ±5%; R2 = 470 P, ±5%; R3 = Ikl^ ±5%; 
Cl = 30pF including jig and probe capacitance. 
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8S Characteristic Curves 
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JAN -051 2 Programming Procedure 



PROGRAMMING SPECIFICATIONS 



PARAMETER 


VALUE 


Address Input Voltage 
niijii i_uyiu i_cvci 
Low Logic Level 


Onpn PimiitMl 

-5.0 V 


Power Supply Voltage 


+5.0V +5%, -0% 


Gl Voltage (g) 


-5.0V 


G2 Voltage 


OV 


G2' Voltage 

For Device Type 01 Circuit A 


Open 


Maximum Programming Voltage 


-7.0 V 


Maximum Programming Current 


100mA 


Maximum Number or Attempts 
to Program a Given Bit 


2 


Maximum Case Temperature 
During Programming 


750c 



1 . Open collector TTL gates meet this requirement. 

2. Gl must be connected to -5.0V prior to applying Vcc or pro- 
gramming voltage. 



PROGRAMMING PROCEDURES 

Using the test conditions of the table, the following pro- 
cedures shall be used for programming the device: 

(a) Connect the device as shown in Figure 1, using the 
fusing generator of Figure 1 or the alternate circuit of 
Figure 2. The circuit shown in Figure 2 can be used in 
more automated programming systems. This circuit 



generates a current pulse which is at the proper voltage 
and current levels for fast reliable programming. The 
input programming pulse width shall be 750ms i50ms. 
The number of attempts to program a given bit shall be 
as specified in the table. 

(b) To address a particular word in the memory, set the 
input switches to the binary equivalent of that word, 
where a logical low level is -5.0V and a logical high 
level is an open circuit. (Do not return to supply). 
All output bits (Bq, B-i, . . . B7)of this word are now 
available for programming. 

(c) With the output current limited (as specified in the 
table), apply a negative going current pulse to the pin 
associated with the first bit to be changed from a log- 
ical low level to a logical high level. This is most easily 
accomplished by connecting the negative terminal of 
a variable power supply to the proper output pin and 
manually increasing the voltage to approximately 6.0V. 

(d) Skipping any bit which is to remain a logical low level, 
repeat step (c) for each logical low level in the word 
being addressed. Not more than one bit shall be 
programmed at a time. 

(e) Set the next input address and repeat steps (c) and (d). 
This procedure is repeated for each input address for 
which a specific output word pattern is desired. Note 
that all addresses do not have to be programmed at the 
same time, nor do all output bits for a given address. 
A logical low level can always be changed to a logical 
high level, simply by repeating steps (b) and (c). A 
logical low level, once programmed to a logical high 
level, cannot be reprogrammed. 



+5.0V 
o 




Ao 


Bo 


Al 


Bl 


A2 


B2 


A3 


B3 


A4 


B4 


A5 


B5 


El 


Be 




By 

G2' G2 



7 



6 

-5.0V 



(2) rtr 




PROGRAMMING 
CURRENT 



y ] PROGRAMMING 
VOLTAGE 



NOTES: 

1 . Connect -5.0V to Gl before applying VCC or progrannming voltage. 

2. For device type 01, G2' shall be open. 

3. Generator characterisitics are defined in Programming Procedures. 




2N290y 

|_| , 2N1613 

200 < PW < 800ms 




► Bi 



lOKH <.y5n 



-15.0V 



FIGURE 2 
PROGRAMMING CIRCUIT 



FIGURE 1 
PROGRAMMING CONNECTIONS 
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HARRIS JAN BIPOLAR PROMS 



38510/ 


PRODUCT 


NUMBER 
OF BITS 


ORGANIZATION 


OUTPUTS 


NUMBER 
OF PINS 


QPL STATUS 


20101BJB 


HPROM-0512 


512 


64X8 


Open Collector 


24 


Approved QPL 1 


20701 BEB 


HMI-7602 


256 


32X8 


Open Collector 


16 


Approved QPL 1 


20702BEB 


HMI-7603 


256 


32X8 


Three State 


16 


Approved QPL 1 


20301 BEB 


HMI-7610 


1024 


256X4 


Open Collector 


16 


Approved QPL 1 


20302BEB 


HMI-7611 


1024 


256X4 


Three State 


16 


Approved QPL 1 


20401 BEB 


HMI-7620 


2048 


512X4 


Open Collector 


16 


Approved QPL 1 


20402 BEB 


HMI-7621 


2048 


512X4 


Three State 


16 


Approved QPL 1 


20801 BJB 


HMI-7640 


4096 


512X8 


Open Collector 


24 


Approved QPL 1 


20802BJB 


HMI-7641 


4096 


512X8 


Three State 


24 


Approved QPL 1 


20601 BVB 


HMI-7642 


4096 


1024X4 


Open Collector 


18 


Approved QPL 1 


20602BVB 


HMI-7643 


4096 


1024X4 


Three State 


18 


Approved QPL 1 


20904BJB 


-HMI-7681 


8192 


1024X8 


Three State 


24 


QPL 1 Projected 1st Qtr. 1983 


20902BVB 


HMI-7685 


8192 


2048X4 


Three State 


18 


QPL 1 Projected 1st Qtr. 1983 


21002BJB 


HMI-76161 


16384 


2048X8 


Three State 


24 


QPL 1 Projected 1st Qtr. 1983 


21004BRB 


HMI-76165 


16384 


4096X4 


Three State 


20 


« 


91101 BJB 


HMI-7fi?91 

I I iVI 1 / LIO«. 1 


0^ / DO 


'tuyoAo 


Three State 


Oil 




21201BJB 


HMI-76641 


65536 


8192X8 


Three State 


24 





i_ * Qualification will be scheduled when the finalized issue of the applicable 38510 slash sheet is released. 
O 

o 

C 

o 
o 

"e 

(D 
CO 

03 

*^ 

)>_ 

CO 
X 



>• 
o 

UJ 
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SEMICONDUCTOR DIGITAL PRODUCTS DIVISION 



MONOLITHIC DIODE 

MATRICES 



Features 



FIELD PROGRAMMABLE 

CMOS COMPATIBLE 

ZERO POWER DISSIPATION 

FAST SWITCHING 

FIVE POPULAR ORGANIZATIONS 



Description 

Designed with the CIVIOS circuit engineer in mind, these 
versatile diode nnatrices allow the application of logically 
powerful programmable solutions to low power CMOS 
system applications. 

These devices incorporate an advanced dielectric isolation 
process to eliminate the need for power supply pins and 
allow parasitic free operation. 

Programming is accomplished by cleanly vaporizing a fus- 
ible link by application of a brief high voltage pulse to 
a selected array element. This operation open circuits 
a row to column orring diode eliminating their former 
interaction. 



Monolithic Structure 



COLUMN 
CONNECTIONS 



ROW 
CONNECTION 



DIELECTRIC 
LAYER 



POLYCRYSTALLINE 
SILICON 




"P" TYPE 
SILICON 



Fusible Link System 



DISCONNECTED 
DIODE 



METALIZED 

INTERCONNECT 

LINE 



INTACT 
LINK 



CONNECTED 
DIODE 



HP- 
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Monolithic Diode Matrices 



HM-0168 6x8 DIODE MATRICES 

HM-0186 8x6 DIODE MATRICES 

HM-0410 4x10 DIODE MATRICES 

HM-0104 10x4 DIODE MATRICES 

HM-0198 9x8 DIODE MATRICES 



HM-0198 



3o- 



COLUMN CONNECTION PIN NO. 
\ 2 8 9 17 16 11 10 

???????" 



40- 
5»- 
6 o- 
7o- 
12o- 



140- 
150- 



HM-0104 



20- 

30- 

d 40- 

z 

z 

5: 50- 

z 

o 

p 60- 
o 

i 9- 

o 

u 

S IO0- 

o 

oc 

110- 
120- 
13o- 



COLUMN CONNECTION PIN NO. 
1 14 7 8 



HM-0168 



z 2o- 



COLUMN CONNECTION PIN NO. 
1 7 14 8 13 9 12 10 



8 4^ 



HM-0410 



O 
C 

o 
o 

E 

0) 
CO 



10- 



COLUMN CONNECTION PIN NO. 

4 5 6 9 10 11 12 13 

" ? f 7 7 7 ? " 

F 



g14^ 

1 7>- 

o 

o 

* 8"- 



X !!k i ^3s. ^as. i i iss. 



HM-0186 



COLUMN CONNECTION PIN NO. 



2o- 

i 12o- 
z 

i 3o- 
g 

II0- 

1 40- 

(J 

o IO0- 
ir 

50- 
60- 



X!a.^a.^3.y\ 



X!a.i^i!.X 



FUSIBLE 
-/LINKS 



CUSTOM PATTERNS 

When ordering a matrix with a custom pattern: Send a paper tape, or copy a matrix pattern and circle out those diodes 
to be removed from the matrix. Another method to clearly identify a pattern is to call out respective anode and 
cathode for each diode to be removed, by package pin number. 
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specifications Diode il^ a trices 



ABSOLUTE MAXIMUM RATINGS 



Forward Current 
Surge Current (100 jus Max.) 
Total Ckt. Dissipation (Still Air) 
Storage Temperature (Ambient) 



100mA 
200mA 
450mW 
-650C to+150OC 



Maximum Ratings are limiting values above which permanent damage may occur. 



ELECTRICAL CHARACTERISTICS 









HM-OXXX-5 


HM-OXXX-2 
HM-OXXX-8 










Ta 


QOC to + 75°C 


-550c to + 1250c 






SYMBOL 


PARAMETER 


MIN 


MAX 


MIN 


MAX 


UNITS 


CONDITIONS 


Vf 


Forward Voltage 






1.5 
0.9 




1.5 
.9 


V 
V 


If = 20mA 
If = 1mA 


BVr 


Reverse Breakdown Voltage 


20 




30 




V 


lBV = 100jUA 








250C 


250c 






trr 


Reverse Recovery Time 






50 




100 


ns 


Ip = 10mA to Ir = 10mA 
Recovery to 1mA 


cc 


Crosspoint Capacitance (1) 








8 


PF 


Vr = 5V; f = 1MHz (2) 



(1) Guaranteed but not 100% tested. 
1 



(2) cc a 



vbias 



TYPICAL PERFORMANCE CURVES 



VOLTAGE Vf 



CURRENT -mA 





















Dl 


WORST 
30E @ 25 


















WO 
DIODE 


1ST 

a" -550C 


























































































250C^ 


^5500 









0.6 0.8 
VOLTS 
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Programming 



Use a simple supply capable of driving a 27 ohm resistor (carbon) with a clean transition from to 24-30 volts in less 
than BOOjus, for at least 10ms. The diode to be disconnected is selected by setting the row and column switches S2 
and S3 respectively as required. When switch SI is depressed, programming current is provided to column contacts 
in the matrix. This current opens the fusible link, in series with the selected diode. The peak fusing current required 
to open a fusible link is approximately 750 milliamperes. As the temperature of the fuse is raised, the aluminum 
begins to melt. This melting continues until the fuse link separates. The cohesive forces of the melting aluminum 
retracts the remaining portions of the metal, thereby preventing formation of loose aluminum residues. The melting 
temperature of aluminum (approximately 650OC) will not affect the passivating layer of silicon dioxide, whose melting 
temperature is about 1350OC. Test verification is obtained by an indicator lamp or LED placed in series with the 
column and row switches through the verify contacts of SI to give electrical indication of the condition of each diode 
in the matrix before and after fusing. 

Caution: Programming is limited to one fuse at a time. 



SIMPLE PROGRAMMER 



PROGRAMMER TEST CONFIGURATION 



+24 TO 30 VOLTS 
1 AMP MINIMUM 



0.5^F 

51 DPDT MOMENTARY 50V 

52 17 POS, 1 POLE 

53 ROTARY 
OI Q2-2N1613 
INDICATOR LIGHT, LEO 



I — o — I 
i- S2 




Acceptable 



VOLTS 




25 50 100 200 



>10mi 



MICROSECONDS* 



* Max Trise = 500 /isec 
Typ Trise = 200 /msec to 10V Reference 

NOTE: The 27 ohm resistor is only used for oscilloscope 
measurements of the Power Supply Characteristics 
becaues it represents a typical unprogrammed 
fuse/diode. 



MATRIX UNDER TEST 
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SEMICONDUCTOR DIGITAL PRODUCTS DIVISION 



H D ""6 6 O O 

QUAD POWER STROBE 



Features 



HIGH DRIVE CURRENT-200mA 

HIGH SPEED 50ns TYPICAL 

TTL COMPATIBLE INPUTS 

DIELECTRIC ISOLATION 

QUAD MONOLITHIC CONSTRUCTION 

POWER SUPPLY FLEXIBILITY 

LOW POWER: 

STANDBY-30mW/CIRCUIT 

ACTI VE-95mW/CI RCUIT 



Description 

The HD-6600 Quad Power Strobe is constructed with Harris Dielectric 
Isolation Bipolar Monolithic Process. The design incorporates power 
supply flexibility with TTL compatible inputs and high current outputs. 
This circuit is intended for use in power switched PROM arrays. 



Logic Diagram 



1 — NO 



VCC3 




4 -VcC2 



Vcci — 




7 — GND 



NC — 8 



14 



13 



11 



10 



Circuit Diagram 
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Specifications H 0-6600 



ABSOLUTE MAXIMUM RATINGS 



Power Supply Voltage VCCI 


+8 VDC 


VCC2 


+18 VDC 


VCC3 


+18 VDG 


Input Voltage V|n 


-0.5 VDC to +5.5 VDC 


Storage Temperature TsTG 


-650C to+150oc 


Output Current l|_ 


-200mA 


Power Dissipation at 25oC 


lOOOmW 




(Derate 9mW/0C Above 60OC) 



RECOMMENDED OPERATING CONDITIONS 



Power Supplies: 


VCCI 


5 VDC ±10% 




VCC2 


12 VDC ±15% 




VCC3 


5 VDC ±20% 



ELECTRICAL CHARACTERISTICS 



Ta = -550C to +1250C HD1 -6600-2 
Ta = OOC to +750C HD1 -6600-5 



VCC2 = 12.0 VDC 
VCC3 = 5.0 VDC 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNITS 


TEST CONDITIONS 


l|R 
l|F 


Input Current 






60 
-1.6 


mA 


ViM = 2.4 VDC 

Vcci=5.5VDC 

V|N=0.4VDC 


V|H 
V|L 


Input Threshold 
Voltage 


2.0 




0.8 


V 
V 


Vcci = 4.5 VDC 


VOH 


Output Voltage 
(Note 1) 


4.75 


4.85 




V 


Vcci =5.0 VDC - 

V|N = 0.4VDC Il = -150mA DC 


Vol 






1.0 


V 


Vcci =5.0 VDC lL = 500jLlADC 


'cci 


Supply Current 
(Note 2) 




4 


6.0 


mA 


Vcci =5.5 VDC V|N = 2.4VDC 


'CC2 




40 


70 


mA 


VcC1 = 5.5 VDC 

V||vi = 0.4VDC l|_ = -150mA DC 


'CC2 




8 


15 


mA 


Vcci = 5.5 VDC 
V|N=2.4VDC Il = 



D.C. 



SYMBOL 


PARAMETER 


TYP. 


MAX. 


UNITS 


CONDITIONS Ta = 250C 


tON 


Turn On Delay 


50 


75 


ns 


Vcci = 5.0 VDC 


tOFF 


Turn Off Delay 


50 


75 


ns 


VCC2 = 12 VDC 












VCC3 = 5.0VDC 


tR 


Rise Time 


40 


65 


ns 


RL = 33n 


tF 


Fall Time 


40 


65 


ns 


CL = 620pF 



A.C. 



NOTES (1) One strobe enabled. (2) All strobes enabled. 



Switcliing Time Definitions 



INPUT /~ 
tR-tF-10n$ 

—A «0 



OUTPUT 90* 



K 




■ 3VDC 
•OVDC 



-VOH 



■Vol 
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Typical Characteristics 



33 



TYPICAL OUTPUT VOLTAGE vs. 
LOAD CURRENT AND NUMBER OF STROBES ENABLED 



4.85 

X 

o 
> 

4.8 









Ta = 250C 








Vcci = 5 VDC 




NUMBtK Uh SIHUBbS 


VCC2 - 12 VDC 




ENABLED 




VcC3 - 5 VDC 




















^^*"*'***««iiiir**" 


























1 1 


1 1 



120 140 

It. in mA 



6.0 
5.75 
5.5 



o 5.0 



4.75 
4.5 
4.25 



TYPICAL OUTPUT VOLTAGE vs. 
VcC3 SUPPLY VOLTAGE 



1 

Ta = 250C 
Vcci = 5 VDC 
VcC2" 12 VDC 
ONE STROBE 








»L-- 

_ lL--150mA^ 


200mA^.^^^O 




•l- 


-50mA^_^^^^ 












■ 



4.75 5.0 5.25 
Vcc3 in Volts 



I 4.8 



TYPICAL OUTPUT VOLTAGE vs. 
AMBIENT TEMPERATURE 







Ta = 250C 
Vcci - 5 VDC 
VCC2-12VDC 
VcC3 = 5 VDC 
^ RL = 33n 












elay in (ns) 










O 






1 L . 







+25 +40 +60 

Ta in OC 



TYPICAL DELAY tQFF AND tp vs. 
LOAD CAPACITANCE 




600 



800 1000 1200 1400 1600 1800 
Cl in pF 



TYPICAL DELAY vs. 
AMBIENT TEMPERATURE 









■ ■ 

Vcci " 5 VDC 
VCC2 ■ 12 VDC 
VCC3 = 5 VDC - 
RL = 33n 
Cl = 620pF 














— rf* tOFF 


























1 1 




■ 


■ - « 



-55 -40 -20 



+25 +40 +60 +75 +100 
Ta in OC 



S 80 



TYPICAL DELAY tQN AND tR vs. 
LOAD CAPACITANCE 




1000 1200 
Cl in pF 
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THE LOGICAL SOLUTION 



INTRODUCTION TO HARRIS PROGRAMMABLE LOGIC. 



Introduction 

Harris Programmable Logic (HPL) is a family of user configur- 
able logic elements designed to be space and power saving 
replacements for random logic designs implemented in TTL or 
LSTTL. HPL products are a natural progression for Harris 
Semiconductor, already a major PROM supplier with over ten 
years experience in the field of nichrome fuse programmable 
devices. The HPL family contains devices which are functional 
and pinout replacements for existing industry standard 
devices, and also includes new devices with enhanced 
architectural features designed for applications which are not 
served by existing devices. 

Family 

The HPL family is divided into three architecturally distinct 
groups, each with its own advantages and areas of applica- 
tion. The three HPL groups are: IFL™, PAL^"* and PROM, and 
are all similar in that they contain two logic arrays. The first 
array is an AND array which is used to form PRODUCT terms 
from combinations of feedback and/or input variables. The 
second array is an OR array which is used to form SUM terms 
from combinations of product terms generated by the first 
array. The difference between the three architectural groups 
results from various combinations of user configurable and 
fixed arrays. 

The PAL type devices have a programmable first array (AND) 
and a fixed second array (OR). The PROM type devices have 
this configuration reversed; they have a fixed first array (AND) 
and a programmable second array (OR). 

The IFL architectural group is different again, with both its first 
(AND) and second (OR) logic arrays being programmable. 
The various combinations of fixed and programmable arrays 
are shown graphically in FIG 2 on the following page. No one 
architectural group is the optimum solution for all designs, and 
for this reason Harris offers a wide range of devices to suit 
almost any design requirement. 

Programming 

All HPL devices, with the exception of the high speed PROM 
group, program generically on any conventional programmer 
fitted with the appropriate adaptor. The HPL generic prog- 
ramming method employs a simple programming algorithm 
which does not reauire stress-inducing high voltages for 
individual fuse addressing; instead, program mode fuse 
addressing is done using TTL logic level signals. By using low 
voltages during programming, functional yield and in-circuit 
device reliability are maximized. Another advantage of family 
wide generic programming is a reduction in the number of 
programmer adaptors required to program a wide range of 
devices, and therefore a reduction in the time required for 
familiarization by the operator. The HPL generic programming 
philosophy will be used on all future products, helping to 
ensure non-obsolescence of programming equipment. 

Quality 

One of the fundamental requirements for high quality is the 
ability to perform testing on unprogrammed devices as they 
are manufactured. It was only after the appearance on the 



market of early Programmable Array Logic devices that both 
manufacturers and users became aware of the inherent 
non-testability of those devices. The reasons for this difficulty 
in testing blank devices stemmed from architectural differ- 
ences between programmable logic and programmable 
memory. 

In a programmable memory device, such as a PROM, the 
same circuitry that is used at manufacture to verify the 
existence of fuses is used during the normal operation of the 
device. Therefore, if a PROM passes a fuse array verification 
test, then the logic paths from input to output are automatically 
tested for functionality. This simplicity of testing is not, 
however, present in programmable logic devices because the 
fuse array is verified using totally separate circuitry to that 
which is used to carry logic signals during normal device 
operation. Consequently, verification of the fuse array at 
manufacture does not guarantee correct operation of the logic 
paths, and because of this, fuse pattern verification by the 
user does not guarantee correct device functionality. It is 
apparent that, unlike a PROM, there are two components of 
FUNCTIONAL YIELD in a Programmable Logic device: 
FUSING YIELD and LOGIC PATH YIELD. The FUSING 
YIELD of a programmable logic device is similar to a PROM 
and is close to 100%. However, the LOGIC PATH YIELD is an 
unknown quantity and varies from device to device. The 
components of FUNCTIONAL YIELD for a programmable 
logic and programmable memory device are shown in FIG 1. 

FUNCTIONAL YIELD (PROM) = FUSING YIELD 

FUNCTIONAL YIELD (PROGRAMMABLE LOGIC) 
= FUSING YIELD x LOGIC PATH YIELD 

FIG.1 

Responding to customer requirements for high quality de- 
vices, Harris developed unique on-chip test circuitry, which is 
enabled at the time of manufacture to allow complete testing 
of all logic paths, eliminating the uncertain factor of LOGIC 
PATH YIELD. One of the benefits of this test circuitry is that the 
user receives a completely tested device which, providing the 
fuse array programs correctly, is guaranteed to be functional, 
eliminating the problem of devices that verify on the prog- 
rammer but fail in the circuit board. A second benefit of on-chip 
test circuitry is the ability to perform AC/DC parametric testing 
at the time of manufacture. This allows Harris to ship devices 
which are TESTED AND GUARANTEED, and not simply 
GUARANTEED. 

Family Features and Characteristics 

• Broad range of device types 

• Generic "Low Voltage" programming 

• Industry standard and proprietary devices 

• Quality "TESTED AND GUARANTEED" devices 

• MIL-M-38510 approved NiCr fuse technology 

• Slimline packages including "Power Plastic" and LCC 



IFL is a trade mark of Signetics Corporation. 
PAL is a trade mark of MMI. 
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THE LOGICAL SOLUTION 



HPL PRODUCT LINE 



The HPL product range includes devices from all three of the 
possible programmable logic architectures, in recognition of 
the fact that no one architecture is the optimum solution for all 
designs. 

FIRST ARRAY 

Programmable 
"AND" 



Second 
Array 



Fixed 
"AND" 



IFL™ 


PROM 


PAL^" 


///////// 



Programmable 
"OR" 

Fixed "OR" 



FIG 2 



PART NUMBER 


GENRE 


PINS 


FUNCTIONALITY 


HPL-77153/82S153 


IFL 


20 


Asynchronous Field Programmable Logic Array with Programmable 
Output Polarity 


*HPL-77161 


IFL 


24 


Asynchronous Field Programmable Gate Array with Programmable 
Output Polarity 


*HPL-77171 


IFL 


20 


Asynchronous Field Programmable Gate Array with Programmable 
Output Polarity 


HPL-77209/16L8 


PAL 


20 


Asynchronous Programmable Array Logic with Active Low Outputs 


*HPL-77210/16R4 


PAL 


20 


Sync/ Asynchronous Programmable Array Logic with Active Low 
Outputs 

Sync/ Asynchronous Programmable Array Logic with Active Low 
Outputs 

Synchronous Programmable Array Logic with Active Low Outputs 


*HPL-77211/16R6 


PAL 


20 


*HPL-77212/16R8 


PAL 


20 


HPL-77215/16H8 


PAL 


20 


Asynchronous Programmable Array Logic with Active High Outputs 


HPL-77216/16P8 


PAL 


20 


Asynchronous Programmable Array Logic with Programmable 
Output Polarity 


HPL-77317/16LD8 


PAL 


20 


8 Product Terms per Output Version of HPL-77209/16L8 


HPL-77318/16HD8 


PAL 


20 


8 Product Terms per Output Version of HPL-77215/16H8 


*HPL-77800 


PAL 


24 


8192 Product Terms Per Output PLA with Active High Outputs 


*HPL-77801 


PAL 


24 


4096 Product Terms Per Output PLA with Active High Outputs 


*HPL-77903 


PROM 


16 


High Speed 32 x 8 PROM designed for Logic Replacement 


* CONTACT FACTORY OR SALES OFFICE FOR AVAILABILITY. 



IFL is a trademark of Signetics 
PAL is a trademark of MMI 
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THE LOGICAL SOLUTION 

CHOOSING AND USING PROGRAMMABLE LOGIC 



Because of the wide range of HPL products available, some 
method of selecting the right device for a given application is 
necessary. The method offered below is one way of selecting a 
device based on input, output and product term usage. This is 
only one method; other selection criteria, such as speed or 



power, may require a different selection procedure and will be 
different from user to user. However, the method shown is a good 
first approach. Decisions based on other criteria can be made 
after a device is initially selected. 



FOUR CRITERIA ARE IMPORTANT 



-01 



j>-f 



-02 



1. DRAW BOX AROUND SECTION OF CIRCUIT TO BE REPLACED, 
COUNT NUMBER OF INPUTS = I 

2. COUNT NUMBER OF OUTPUTS = 

3. DERIVE LOGIC EQUATIONS FOR EACH OUTPUT e.g.: 

f Product Term a 



B. t-! + A. Ji- E. \ 

^^^^ 



COUNT NUMBER OF PRODUCTTERMS FOR ALL OUTPUTS = PT 



4. HOW MANY PRODUCT TERMS ARE USED ON THE OUTPUT 
WITH MOST PRODUCT TERMS = PM 



OBTAIN COST FOR PROM 
WITH I INPUTS AND 
MULTIPLY BY |/4«$P 



OBTAIN COST FOR GATE 
ARRAY WITHIINPUTS 
AND t INPUTS - ta 




OBTAIN COST FOR CUSTOM 
DESIGN WITHIINPUTS 
AND j OUTPUTS - $C 



CHOOSE LOWEST COST SOLUTION, 
CONSIDERINQ OTHER CRITERIA 
SUCH AS POWER, SPEED 



HPL772INnaU HPLTTManiM HPLHISMSSISa HPL771S3n3S153 
HPLmiinWW ••'REaiSTERCHIP 

HPL rmwww 



SEMICONDUCTOR BIPOLAR OlOITAL PRODUCTS DIVISION 
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^ HARRIS gn 

W THE LOGICAL SOLUTION 

H.E.L.R SUPPORT SOFTWARE 



No microprocessor, regardless of how fast or powerful, would be 
very useful without a complete package of support software to 
assist the designer during program development. For the same 
reason, Harris recognized that a complete software package 
would be an essential aid to a designer using programmable 
logic. The Harris Enhanced Language for Programmable Logic 
(HELP) is a large and sophisticated software package, running 
on a mainframe at the Harris computer facility in Melbourne, FL. 
The HELP software package has many unique and useful 
features, and is often updated to include new features as they 
become available. Access to HELP is via the public telephone 
network and requires that the user has only a simple terminal 
(glass or paper) and a suitable modem. HELP allows a user to 



enter logic expressions for his design (initially, only Boolean 
expressions will be supported, but later truth table and net-list 
entry formats will be added). HELP also allows a user to edit 
those expressions, store away expressions using file manage- 
ment utilities, recover expressions, manipulate expressions using 
a logic minimizer ("single pass" or "run to minimum form"), 
generate a fuse table from the reduced expressions and generate 
test vectors for final device testing. In addition, a logic emulator is 
available for exercising the final equations before programming 
the actual devices. A flow chart showing a typical sequence of 
events during the development of an HPL program is shown in 
FIG 3. 



HELP FEATURES 



^ Enter Equations ^ 



^ Edit Equations '^ ■^ 

Minimize Equations ^ 



^ Emulate ^ 



Q Output Fuse Table ^ 



( Prog 



ram HPL Device 



^ Output Test Vectors 



c 



File 



File 



File 



File 



Test Programmed Device 



3 



FIG 3 



• HELP RUNS ON A HARRIS MAINFRAME IN MELBOURNE. 

• ACCESS VIA PUBLIC TELEPHONE NETWORK. 

• CUSTOMER NEEDS ONLY LOW COST TERMINAL PLUS MODEM (APPROX. $500). 

• COMPUTER "PROMPTING" GIVES FRIENDLY SERVICE. 

• MENU DRIVEN TO MINIMIZE FAMILIARIZATION TIME. 

• COMPUTER SELECTS "BEST FIT" HPL DEVICE IF NOT SPECIFIED. 

• TEST VECTOR GENERATION. 

• OUTPUT TO MASK GENERATOR FOR "HARD" PRODUCTS. 

• DIRECT INTERFACE WITH PROGRAMMING EQUIPMENT OR VIA FIRM MEDIA. 
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THE LOGICAL SOLUTION 



Functional Diagram 

HPL-77153/82S153 



(PRODUCT TERMS) 
iinnniTHiiH naiiaitiiiiii 111411121111 



pppgpwO OOvvww wOOvwO vOvOwOv 



00000000 



D.C. ELECTRICAL CHARACTERISTICS 
(Operating) 

HPL-77215/216/209 -5 (Vcc = 5.0V±5%, Ta = 0°C to +75°C) 
HPL-77215/216/209 -2J-B (Vcc = 5.0V±10%, Ta = -55°C to +125°C) 



D 



> DEKOTES FIXID CSnEaiOII 



Description 



SYMBOL 


PARAMETER 


MIN 


MAX 


UNITS 


TEST CONDITIONS 


l|H 
l|L 


Input Currtnt „1 " 
D«<licat«d Input "0" 




■MO 
-100 


A 
A 


V|H - Vcc MAX 

V|L-0.4V Vcc-VccMAX 


'BZH 

)bzl 


Input Current "1 *' 

Bidlr«ct)onal Pin Currtnt 

HI-Z St«« "0" 




+40 

-too 


A 
A 


vbh ■ Vcc MAX 

Vcc • Vcc MAX 

Vbl ■ 0.4V 


V|H 
V|L 


Input Thrvihold 

Voltagt 'D" 


2.0 


0.6 


V 
V 


Vcc ■ Vcc MAX 
Vcc- Vcc MIN 


VOH 

Vol 


High-Ltwl Output Voltage 
Low-Level Output Voittge 


2.4 


0.6 


V 
V 


Vcc- Vcc MIN 
V1L-O.8V 
V|H - 2.0V 


•OH - -2.0mA 
•OL ■ +l6mA 


VCL 


Input Clemp Voltage 




-1.2 


V 


l|N--iemA,Vcc-0V 


"OS 


C 

Output Short Circuit Current' 

M 


-20 
-15 


-70 
-SS 




Vcc- 6.0V, VouT-OV 

One output for MAX of One Sec. 


Ice 


C 

Power Supply Current 

M 




155 
165 




Vcc - Vcc MAX 



C ■ Commercial 1-61 M ■ Military I-2/-8I 



A. C. SWITCHING CHARACTERISTICS (Operating) 





HPL-771S3/ 
(2S1S3.« 
5V + 5» 

QOC to ♦750C 


HPL-77163/ 
<2S163-2/-8 
SV* 10% 
-SS<K: to *12S«C 




SYMBOL 


PARAMETER 


MIN 


MAX 


MIN 


MAX 


UNITS 


JEDEC 
STANDARD 


OLD 
SYMBOL 


TDV0H1 


TPD 


Propagation Delay -Input or 
I/O to Active High Output 




40 




65 




TDV0L1 


TPD 


Propagation Daley -Input or 
I/O to Active Low Output 




40 




55 




TDVQH2 


Toe 


Enable Access Time 
to Active High Output 




35 




45 




TDVQL2 


Toe 


Enable Access Time 
to Active Low Output 




35 




46 




T0VQZ1 


Too 


Disable Access Time 
from Active High.Output 




30 




45 




TDVQ22 


Too 


Disable Access Time 
from Active Low Output 




30 




45 





f reqtnncv ii 5MHz with a 50% duty cyct«. 



The HPL-77153/82S153 Is a programmable logic device de- 
signed to be cost effective and space saving replacement for 
discrete logic designs. This device is a two-level logic element, 
consisting of 32 product terms (AND) and 10 sum terms (OR) with 
fusible links for programming I/O polarity and direction. 

All product terms can be linked to 8 inputs (1) and 10 bidirectional 
I/O lines (B) allowing variable I/O configurations using the 10 
direction control gates (C), ranging from 17 inputs and 1 output to 
8 inputs and 10 outputs. 

On chip T/C buffers allow either True (I, B) and/or Complement (I, 
B) signals to be linked to any of the product terms, the outputs of 
which may be used as inputs to any or all of the sum terms. The 
output polarity of the sum terms is individually programmable by 
means of a fuse-link controlled EX-OR gate to allow implementa- 



tion of Sum Of Products (SOP) or inverted Sum Of Products 
(ISOP) expressions. 

The HPL-77153/82S153 is field programmable, enabling the user 
to quickly generate custom patterns using standard program- 
ming equipment. 

Nickel-chromium fuse technology is used on these and ail other 
HARRIS HPL-77XXX programmable logic devices. The HPL- 
77153/82S153 is available in a 20 pin slimline ceramic DIP with a 
pinout identical to the 82S153. NOTE: The HPL-77152/82S152 
(open collector outputs) can also be made available. 

The HPL-77153/82S153 contains unique test circuitry developed 
by HARRIS which is enabled at the time of manufacture to allow 
complete AC and DC testing. 
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THE LOGICAL SOLUTION 



Functional Diagrams 



D.C. ELECTRICAL CHARACTERISTICS 
(Operating) 



HPL-7721 5/21 6/209 -5 (Vcc = 5.0V±5%, Ta = 0°C to +75°C) 
HPL-7721 5/21 6/209 -2/-8 (Vcc = 5.0V±10%, Ta = -55°C to +125°C) 



HPL-77209 
/16L8 



HPL-77215 HPL-77216 
/16H8 /16P8 





High Lev«l Outpm Voltage (2) 
Low-Level Outpur Vottage f 21 



Input Clamp Voltage ( i ) 



Output ShOf t Circuit Curr 



Power Supply Curfi 



155 (C) 
165 (M) 



TEST CONDITIONS 



Vcc vcc MAX 



; 5.0V. VouT OV 

a Output lor MAX of One Sec. 



A. C. SWITCHING CHARACTERISTICS (Operating) 



HPt-77215 -5 
HPU-7721«-5 
HPL-77209 -5 

5Vs5% 
O CIO »75'C 



HPL-77215- 2/ -« 
HPL-77216-2y-a 
HPL-77209 - 2/-8 

-S5 CIO •125 C 



Description 

The HPL-7721 5/216/209 are programmable logic devices 
designed to be cost effective and space saving replacements 
for discrete logic designs. These devices are two-level logic 
elements consisting of 7 product terms (AND) summed (OR) 
together to generate each of the 8 outputs. An eighth product 
term associated with each output can drive it to a high 
impedance state allowing 6 (B0-B5) of the 8 outputs to be used 
as inputs, either permanently or dynamically. 

The HPL-77209 is functionally identical to the industry 
standard 16L8, and implements logic expressions of the 
Inverted Sum Of Products (ISOP) form. 

The HPL-77215 is a similar device to the 16L8 but does not 
include the associated output inversion, it implements logic 
expressions of the Sum Of Products (SOP) form. 



The HPL-77216 is a more flexible device, it includes 8 EX-OR 
gates in each output path, controlled by 8 extra fuses, allowing 
the polarity of each output to be user configured. This device 
can implement a combination of SOP and ISOP expressions. 

The HPL-7721 5/216/209 are field programmable, enabling the 
user to quickly generate custom patterns using standard 
programming equipment. 

Nickel-chromium fuse technology is used on these and all 
other HARRIS HPL»-77XXX programmable logic devices. The 
HPL-77215/216/209 are available in 20 pin slimline DIP 
packages with pinouts identical to the 16L8. 

The HPL-77215/216/209 contain unique test circuitry de- 
veloped by HARRIS which is enabled at the time of manufac- 
ture to allow complete AC and DC testing. 
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HARRIS 

SEMICONDUCTOR DIGITAL PRODUCTS DIVISION 



HM-6508 

1024 X 1 CMOS RAM 



Features 



50 /iW MAX 
20mW/MHz MAX 
180nsec MAX 
2.0 VOLTS MIN 



LOW STANDBY POWER 

LOW OPERATING POWER 

FAST ACCESS TIME 

DATA RETENTION VOLTAGE 

TTL COMPATIBLE IN/OUT 

HIGH OUTPUT DRIVE - 2 TTL LOADS 

HIGH NOISE IMMUNITY 

ON CHIP ADDRESS REGISTER 

MILITARY TEMPERATURE RANGE 

INDUSTRIAL TEMPERATURE RANGE 

THREE-STATE OUTPUTS 

16 PIN PACKAGE FOR HIGH DENSITY 



Description 

The HM-6508 is a 1024 by 1 static CMOS RAM fabricated using self- 
aligned silicon gate technology. Synchronous circuit design techniques are 
employed to achieve high performance and low power operation. 

On chip latches are provided for address allowing efficient interfacing with 
microprocessor systems. The data output buffers can be forced to a high 
impedance state for use in expanded memory arrays. 

The HM-6508 is a fully static RAM and may be maintained in any state 
for an indefinite period of time. Data retention supply voltage and supply 
current are guaranteed over temperature. 



Pinout 



TOP VIEW 




Address Input 
Chip Enable 



D — Data Input 
Q — Data Output 



W - Write Enable 



Logic Symbol 



1 +vccW 




Functional Diagram 



A5 
A6 
A7 
A8 
A9 



D O- 



LATCHED 
ADDRESS 
REGISTER 




GATED 
ROW 
DECODER 











□ 



32x32 
MATRIX 



32 



GATED 
COLUMN 
DECODER 
AND DATA I/O 



5 / 



LATCHED 
ADDRESS 
REGISTER 



mn 

AO A1 A2 A3 A4 



ALL LINES POSITIVE LOGIC - ACTIVE HIGH 

THREE STATE BUFFERS: 

A HIGH -^OUTPUT ACTIVE 

ADDRESS REGISTER AND DECODERS: 
LATCH ON RISING EDGE OF L 
GATE ON RISING EDGE OF G 



CAUTION; These devices are sensitive to electronic discharge. Proper I.C. handling procedures should be followed. 
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Specifications HM-6508B-2/HI\/l-6508B-9 



09 



ABSOLUTE MAXIMUM RATINGS 


• 

OPERATING RANGE 




Supply Voltage - (VCC -GND) -0.3V to +8.0V 


Operating Supply Voltage -VCC 






iviiiiiary 


H.OV lO O.OV 


Input or Output Voltage Applied (GND -0.3V) 


Industrial (-9) 


4.5V to 5.5V 


to (VCC +0.3 V) 








Operating Temperature 




Storage Temperature -650C to +150OC 


Military (-2) 


-550c to +1 250c 




Industrial (-9) 


-40OC to +850C 



ELECTRICAL CHARACTERISTICS 







TEMP. & VCC = 
OPERATING 
RANGE 


TEMP. = 250c ® 
VCC = 5.0V 




TEST 
CONDITIONS 


SYMBOL 


PARAMETER 


MIN 


MAX 


TYPICAL 


UNITS 


ICCSB 


Standby Supply Current 




10 


0.1 


MA 


10 = 

VI = VCC or GND 


ICCOP 


Operating Supply Currently 




4 


1.5 


mA 


f = 1MHz, 10 = 
VI = VCC or GND 


ICCDR 


Data Retention Supply Current 




5 


0.01 


IIA 


VCC = 2.0, 10 = 
Vi - vcoorvjiMU 


VCCDR 


Data Retention Supply Voltage 


2.0 




1.4 


V 




11 


Input Leakage Current 


-1.0 


+ 1.0 


0.0 


AtA 


GND < VI < VCC 


lOZ 


Output Leakage Current 


-1.0 


+ 1.0 


0.0 


fJLA 


GND < V0<! VCC 


VIL 


Input Low Voltage 


-0.3 


0.8 


2.0 


V 




V 1 n 


Input High Voltage 


VCC -2.0 


VCC +0.3 


9 n 

£..\J 


V 




VOL 


Output Low Voltage 




0.4 


0.2 


V 


10 = 3.2mA 


VOH 


Output High Voltage 


2.4 




4.5 


V 


10 = -0.4mA 


CI 


Input Capacitance (§) 




6 


4 


PF 


VI = VCC or GND 
f = IMH2 


CO 


Output Capacitance® 




10 


6 


pF 


VO = VCC or GND 
f = 1MHz 


TELQV 


Chip Enable Access Time 




180 


100 


ns 





TAVQV 


Address Access Time 




180 


90 


ns 





TELQX 


Chip Enable Output Enable Time 


20 


120 


40 


ns 





TWLQZ 


Write Enable Output Disable Time 




120 


40 


ns 


' 


TEHQZ 


Chip Enable Output Disable Time 




120 


40 


ns 


' 


TELEH 


Chip Enable Pulse Negative Width 


180 




100 


ns 





TEHEL 


Chip Enable Pulse Positive Width 


100 




50 


ns 





TAVEL 


Address Setup Time 







-10 


ns 





TELAX 


Address Hold Time 


40 




20 


ns 


© 


TDVWH 


Data Setup Time 


80 




40 , 


ns 





TWHDX 


Data Hold Time 










ns 





TWLEH 


Chip Enable Write Pulse Setup Time 


100 




50 


ns 





TELWH 


Chip Enable Write Pulse Hold Time 


100 




50 


ns 





TWLWH 


Write Enable Pulse Width 


100 




50 


ns 





TELEL 


Read or Write Cycle Time 


280 




150 


ns 






NOTES: 1 . All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz. 

3. Capacitance sampled and guaranteed — not 100% tested. 

4. AC Test Conditions: Inputs - TRISE = TFALL = 20nsec; Outputs - CLOAD = 50pF. All timing 
measurements at 1.5V reference level. 
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33 HARRIS 

SEMICONDUCTOR DIGITAL PRODUCTS DIVISION 



HM-6518 

1024 X 1 CMOS RAM 



50/iW MAX 
20mW/MHz MAX 
ISOnsec MAX 
2.0 VOLTS MIN 



Features 

• HM-6100 COMPATIBLE 

• LOW STANDBY POWER 

• LOW OPERATING POWER 

• FAST ACCESS TIME 

• DATA RETENTION VOLTAGE 

• TTL COMPATIBLE IN/OUT 

• HIGH OUTPUT DRIVE -2 TTL LOADS 

• HIGH NOISE IMMUNITY 

• ON CHIP ADDRESS REGISTER 

• TWO CHIP SELECTS FOR EASY ARRAY EXPANSION 

• THREE STATE OUTPUTS 

• MILITARY TEMPERATURE RANGE 

• INDUSTRIAL TEMPERATURE RANGE 

Description 

The HM-6518 is a 1024 by 1 static CMOS RAM fabricated using self- 
aligned silicon gate technology. Synchronous circuit design techniques are 
employed to achieve high performance and low power operation. 

On chip latches are provided for address and data outputs allowing ef- 
ficient interfacing with microprocessor systems. The data output buffers 
can be forced to a high impedance state for use in expanded memory 
arrays. 

The HM-6518 is a fully static RAM and may be maintained in any state 
for an indefinite period of time. Data retention supply voltage and supply 
current are guaranteed over temperature. 



Pinout 

TOP VIEW 



siC 
A4 Q 

gndC 



8 3 VCC 
7 ]S2 
6 ]D 

5 ;] w 

4 ] A9 
3 ] A8 
2 ] A7 
1 3A6 
□ A5 



A -ADDRESS INPUT W 
E - CHIP ENABLE D 
S -CHIP SELECT Q 



WRITE ENABLE 
DATA INPUT 
DATA OUTPUT 



Logic Symbol 



B W 81 32 



AO ■ 
A1 • 
A2 • 
A3 • 
A4 • 
A5 
A6 • 
A7 ■ 
A8' 
A9 • 



Functional Diagram 



A5 0- 

Aeo- 

A7 O- 
A8 O- 
A9 O- 



LATCHED 
ADDRESS 
REGISTER 



vf 



GATED 
ROW 
DECODER 



~732 



32x32 
MATRfX 



DO 



E O 



SI Q 



82 O 




■OQ 



w O ^^^^ 



ALL LINES POSITIVE LOGIC - ACTIVE HIGH 
THREE STATE BUFFERS: 



A HIGH 



-OUTPUT ACTIVE 



DATA LATCH: 

LHIGH -»-Q = D 
Q LATCHES ON RISING EDGE OF L 

ADDRESS REGISTERS AND DECODERS: 
LATCH ON RISING EDGE OF L 
GATE ON RISING EDGE OF G 



O O O 6 O 

AO A1 A2 A3 A4 



CAUTION: These devices are sensitive to electronic discharge. Proper I.C. handling procedures should be followed. 
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Specifications HM-6518B-2/HI\/l-6518B-9 



33 



r\00\JV.\J 1 C IVI/-\/\ 1 IVI VJIVI r\r\ 1 IIMOo 


nPFRATIMn RAMHF 
*-/r CrlM 1 1 IMVJ nMIMVJu 




Supply Voltage - (VCC -GND) -0.3Vto+8.0V 


Operating Supply Voltage -VCC 






Military (-2) 


4.5V to 5.5V 


Input or Output Voltage Applied (GND -0.3V) 


Industrial (-9) 


4.5V to 5.5V 


to(VCC+0.3V) 








Operating Temperature 




Storage Temperature -650C to +150OC 


Military (-2) 


-550C to +1250C 




Industrial (-9) 


-40OC to +850C 



ELECTRICAL CHARACTERISTICS 







TEMP. & VCC = 
OPERATING 
RANGE 


TEMP =250C® 
VCC = 5.0V 




TEST 


SYMBOL 


OA r* A R ii r~ "T* r" n 

PARAIvicTcR 


MIN 


MAX 


TYPICAL 


UNITS 


CONDITIONb 


ICCSB 


Standby Supply Current 




10 


0.1 


JUA 


10 = 

VI = VCC or GND 


ICCOP 


Operating Supply Current (D 




4 


1.5 


mA 


f = IMHz, 10 = 
VI = VCC or GND 


ICCDR 


Data Retention Supply Current 




5 


0.01 


jUA 


VCC =2.0, 10 = 
VI = VCC or GND 


VCCDR 


Data Retention Supply Voltage 


2.0 




1.4 


V 




II 


Input Leakage Current 


-1.0 


+1.0 


0.0 


fXA 


GND ^ VI < VCC 


lOZ 


Output Leakage Current 


-1.0 


+1.0 


0.0 


jUA 


GND <VO<: VCC 


VIL 


Input Low Voltage 


-0.3 


0.8 


2.0 


V 




VIH 


Input High Voltage 


VCC -2.0 


VCC +0.3 


2.0 


V 




VOL 


Output Low Voltage 




0.4 


0.2 


V 


10 = 3.2mA 


VOH 


Output High Voltage 


2.4 




4.5 


V 


10 = -0.4mA 


CI 


Input Capacitance ® 




6 


4 


PF 


VI = VCC or GND 
f = 1MHz 


CO 


Output Capacitance® 




10 


6 


PF 


V0= VCC or GND 
f = 1MHz 


TELQV 


Chip Enable Access Time 




180 


100 


ns 




TAVQV 


Address Access Time 




180 


90 


ns 


© 


TSLQX 


Chip Select Output Enable Time 


20 


120 


40 


ns 


® 


TWLQX 


Write Enable Output Disable Time 




120 


40 


ns 


® 


TSHQX 


Chip Select Output Disable Time 




120 


40 


ns 


® 


TELEH 


Chip Enable Pulse Negative Width 


180 




100 


ns 


® 


TEHEL 


Chip Enable Pulse Positive Width 


100 




50 


ns 


® 


TAVEL 


Address Setup Time 







-10 


ns 


® 


TELAX 


Address Hold Time 


40 




20 


ns 


® 


TDVWH 


Data Setup Time 


80 




30 


ns 


® 


TWHDX 


Data Hold Time 










ns 


® 


TWLSH 


Chip Select Write Pulse Setup Time 


100 




50 


ns 


® 


TWLEH 


Chip Enable Write Pulse Setup Time 


100 




50 


ns 


® 


TSLWH 


Chip Select Write Pulse Hold Time 


100 




50 


ns 


® 


TELWH 


Chip Enable Write Pulse Hold Time 


100 




50 


ns 


® 


TWLWH 


Write Enable Pulse Width 


100 




50 


ns 


® 


TELEL 


Read or Write Cycle Time 


280 




150 


ns 


® 



D.C. 



A.C. 




All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 
Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz. 
Capacitance sampled and guaranteed — not 100% tested. 

AC Test Conditions: Inputs - TRISE = TFALL = 20nsec; Outputs - CLOAD = 50pF. All timing 
measurements at 1 .5V reference level. 
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SEMICONDUCTOR DIGITAL PRODUCTS DIVISION 



HM-6551 

256 X 4 CMOS RAM 



Features 



50 MAX 
20mW/MHz MAX 
220nsec MAX 
2.0 VOLTSMIN 



LOW STANDBY POWER 

LOW OPERATING POWER 

FAST ACCESS TIME 

DATA RETENTION VOLTAGE 

TTL COMPATIBLE IN/OUT 

HIGH OUTPUT DRVIE - 1 TTL LOAD 

INTERNAL LATCHED CHIP SELECT 

HIGH NOISE IMMUNITY 

ON CHIP ADDRESS REGISTERS 

LATCHED OUTPUTS 

THREE STATE OUTPUTS 

MILITARY AND INDUSTRIAL TEMPERATURE RANGES 



Description 

The HM-6551 is a 256 by 4 static CIVIOS RAM fabricated using self- 
aligned silicon gate technology. Synchronous circuit design techniques are 
employed to achieve high performance and low power operation. 

On chip latches are provided for addresses and data outputs allowing 
efficient interfacing with microprocessor systems. The data output 
buffers can be forced to a high impedance state for use in expanded 
memory arrays. 

The HM-6551 is a fully static RAM and may be maintained in any state 
for an indefinite period of time. Data retention supply voltage and supply 
current are guaranteed over temperature. 



Pinout 



TOP VIEW 




- Address Input 
Chip Enable 
Chip Select 



W - Write Enable 
D — Data Input 
Q - Data Output 



Logic Symbol 




Functional Diagram 



AOO- 
A1 O- 
A5 O- 
A6 O- 



LATCHED 
ADDRESS 




GATED 
ROW 


REGISTER 




DECODER 



32x32 
MATRIX 



D20- 



lo — c{> 
wo c^]>- 




/8 / 8 / 8 / 8 



ALL LINES POSITIVE LOGIC - ACTIVE HIGH 

THREE STATE BUFFERS: 

A HIGH -»-OUTPUT ACTIVE 

DATA LATCHES: 

LHlGH-»-Q-D 

Q LATCHES ON FALLING EDGE OF L 



GATED 
COLUMN 
DECODER 
AND DATA 
INPUT/OUTPUT 



A 



3 / 3 



DATA 
OUTPUT 
LATCHES 



LATCHED 
ADDRESS 
REGISTER 



6 6 O 
A2 A3 A4 



SELECT LATCH: 

L LOW -»-Q - D 

Q LATCHES ON RISING EDGE OF L 
ADDRESS LATCHES AND GATED DECODERS: 
LATCH ON RISING EDGE OF L 
GATE ON RISING EDGE OF G 



CAUTION: These devices are sensitive to electronic discharge. Proper I. C. handling procedures should be followed. 



3758 



© 10 MASTER 1983 



Specifications HI\/l-6551B-2/HI\/l-6551B-9 



AR<?ni IITF MAVIMIIM RATIMfiQ 

/-\DOV^L.U 1 C IVI/-\y\IIVIUIVI r\r\ 1 IIMUO 






Supply Voltage -(VCC -GND) -0.3V to +8.0V 


Operating Supply Voltage -VCC 






Military (-2) 


4.5V to 5.5V 


Applied Input or Output Voltage (GND -0.3V) 


Industrial (-9) 


4.5V to 5.5V 


to(GND+0.3V) 








Operating Temperature 




Storage Temperature -65oC to +1 50OC 


Military (-2) 


-550C to+125oC 




Industrial (-9) 


-40OC to +850C 



ELECTRICAL CHARACTERISTICS 







TEMP. & VCC = 
OPERATING 
RANGE 


TEMP = 2SOr ® 
VCC = 5.0V 




TEST 
CONDITIONS 


SYMBOL 


PARAMETER 


MIN 


MAX 


TYPICAL 


UNITS 


ICCSB 


Standby Supply Current 




10 


0.1 


LlA 


10 = 

VI = VCC or GND 


ICCOP 


Operating Supply Current® 




4 


1.5 


mA 


f = 1MHz, 10 = 
VI = VCC or GND 


ICCDR 


Data Retention Supply Current 




10 


0.01 


/UA 


VCC = 2.0, 10 = 
VI = VCC or GND 


VCCDR 


Data Retention Supply Voltage 


2.0 




1.4 


V 




II 


Input Leakage Current 


-1 .0 


+1.0 


0.0 


jUA 


GND^ VI < VCC 


lOZ 


Output Leakage Current 


-1.0 


+1.0 


0.0 


AtA 


GND^ VO^ VCC 


VIL 


Input Low Voltage 


-0.3 


0.8 


2.0 


V 




VIH 


Input High Voltage 


VCC -2.0 


VCC +0.3 


2.0 


V 




\/ni 


Output Low Voltage 




0.4 


n 9 


V 


in = 1 RmA 

lu — 1 .omM 


VOH 


Output High Voltage 


O A 




4.5 


V 


lO = -0.4mA 


CI 


Input Capacitance voi/ 




6 


4 


pF 


VI = VCC or GND 

T — 1 IviriZ 


CO 


Output Capacitance vi/ 




10 


6 


PF 


V0= VCC or GND 
f = 1MHz 


TELOV 


Chip Enable Access Time 




220 


120 


ns 


® 


TAVQV 


Address Access Time 




220 


110 


ns 


@ 


TS1 LQX 


Chip Select 1 Output Enable Time 


20 


130 


50 


ns 


® 


TWLQZ 


Write Enable Output Disable Time 




130 


50 


ns 


® 


TS1HQZ 


Chip Select 1 Output Disable Time 




130 


50 


ns 


® 


TELEH 


Chip Enable Pulse Negative Width 


220 




120 


ns 


® 


TEHEL 


Chip Enable Pulse Positive Width 


100 




50 


ns 


® 


TAVEL 


Address Setup Time 







-10 


ns 




TS2LEL 


Chip Select 2 Setup Time 







-10 


ns 


® 


TELAX 


Address Hold Time 


40 




20 


ns 


® 


TELS2X 


Chip Select 2 Hold Time 


40 




20 


ns 


@ 


TDVWH 


Data Setup Time 


100 




50 


ns 


® 


TWHDX 


Data Hold Time 










ns 


@ 


TWLS1H 


Chip Select 1 Write Pulse Setup Time 


120 




60 


ns 


® 


TWLEH 


Chip Enable Write Pulse Setup Time 


120 




60 


ns 


® 


TS1 LWH 


Chip Select 1 Write Pulse Hold Time 


120 




60 


ns 


® 


TELWH 


Chip Enable Write Pulse Hold Time 


120 




60 


ns 


® 


TWLWH 


Write Enable Pulse Width 


120 




60 


ns 


® 


TELEL 


Read or Write Cycle Time 


320 




170 


ns 


® 



D.C. 



A.C. 



NOTES: (?) All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

(5) Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz. 
(5) Capacitance sampled and guaranteed — not 100% tested. 

(4) AC Test Conditions: Inputs - TRISE = TFALL = 20nsec; Outputs - CLOAD = 50pF. All timing 
measurements at 1 .5V reference level. 
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SEMICONDUCTOR DIGITAL PRODUCTS DIVISION 



HM-6561 

256 X 4 CMOS RAM 



50 /UW MAX 
20mW/MHzMAX 
220nsec MAX 
2.0 VOLTS MIN 



Features 

HM-6100 COMPATIBLE 
LOW STANDBY POWER 
LOW OPERATING POWER 
FAST ACCESS TIME 
DATA RETENTION VOLTAGE 
TTL COMPATIBLE IN/OUT 
HIGH OUTPUT DRIVE - 1 TTL LOAD 
ON CHIP ADDRESS REGISTERS 
COMMON DATA IN/OUT 
THREE STATE OUTPUTS 
EASY MICROPROCESSOR INTERFACING 
MILITARY TEMPERATURE RANGE 
INDUSTRIAL TEMPERATURE RANGE 



Description 

The HM-6561 is a 256 by 4 static CMOS RAM fabricated using self- 
aligned silicon gate technology. Synchronous circuit design techniques are 
employed to achieve high performance and low power operation. 

On chip latches are provided for address and data outputs allowing ef- 
ficient interfacing with microprocessor systems. The data output buffers 
can be forced to a high impedance state for use in expanded memory 
arrays. The data inputs and outputs are multiplexed internally for com- 
mon I/O bus compatibility. 

The HM-6561 is a fully static RAM and may be maintained in any state 
for an indefinite period of time. Data retention supply voltage and supply 
current are guaranteed over temperature. 



Pinout 

TOP VIEW 




- Address Input 
' Chip Enable 
Chip Select 



W - Write Enable 
DO - Data In/Out 



Logic Symbol 



E W VCC SI S2 



AO- 
A1- 
A2- 
A3- 



— DQO 

— DQ1 

— DQ2 

— DQ3 



Functional Diagram 



ALL LINES POSITrVE LOGIC - ACTIVE HIGH 

THREE STATE BUFFERS: 

A HIGH -^OUTPUT ACTIVE 

DATA LATCHES: 

LHIGH-*-0-D 

Q LATCHES ON FALLING EDGE OF L 

ADDRESS LATCHES AND GATED DECODERS: 
LATCH ON RISING EDGE OF L 
GATE ON RISING EDGE OF G 



ASO— 
A60— 
A70— 



.DQ2 0- 



DQ3 O- 



wO-c[> 



no — cj N 
so— 01 / 



LATCHED 
ADDRESS 
REGISTER 




GATED 
ROW 

DECODER 







~a^ Q 



Q 



GATED 
COLUMN 
DECODER 
AND 
DATA IN/OUT 



A 



LATCHED 
ADOMESS 
REGISTER 



6 6 6 

A2 A3 A4 



CAUTION: These devices are sensitive to electronic discharge. Proper I.C. handling procedures should be followed. 
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Specifications m-656fB-2/H/l/!-656fB-9 



GO 



ABSOLUTE MAXIMUM RATINGS 


OPERATING RANGE 




Supply Voltage - (VCC - GND) 


-0.3V to +8.0V 


Operating Supply Voltage -VCC 








Military (-2) 


4.5V to 5.5V 


Input or Output Voltage Applied 


(GND -0.3V) 


Industrial (-9) 


4.5V to 5.5V 




to (VCC +0.3V) 










Operating Temperature 




Storage Temperature 


-650C to+150OC 


Military (-2) 


-550c to +I250C 






Industrial (-9) 


-40OC to +850C 



ELECTRICAL CHARACTERISTICS 







TEMP. & VCC = 
OPERATING 
RANGE 


TEMP. = 25OC0 
VCC = 5.0V 




TEST 


SYMBOL 


PARAMETER 


MIN 


MAX 


TYPICAL 


UNITS 


CONDITIONS 


ICCSB 


Stsndby Supply Current 




1 n 
1 u 


0.1 


UA 


10 = 

VI = VCC or GND 


ICCOP 


Operating Supply Current® 




4 


1.5 


mA 


f= 1MHz, 10 = 
VI = VCC or GND 


ICCDR 


Data Retention Supply Current 




10 


0.01 


jUA 


VCC = 2.0, 10 = 
VI = VCC or GND 


VCCDR 


Data Retention Supply Voltage 


2.0 




1.4 


V 




II 


Input Leakage Current 


-1 .0 


+1 .0 


0.0 


AlA 


GND VI VCC 


lIOZ 


Input/Output Leakage Current 


- 1 .u 


^ 1 .u 


0.0 


UA 


GND .$;VIO^ VCC 


VI L 


Inniit 1 OVA* \/nltanp 


-0.3 


0.8 


2.0 


V 




VIH 


Input High Voltage 


VCC -2.0 


VCC +0.3 


2.0 


V 




VOL 


Output Low Voltage 




0.4 


0.2 


V 


10 = 1.6mA 


VOH 


Output High Voltage 


2.4 




4.5 


V 


10 = -0.4mA 


CI 


Input Capacitance 




6 


4 


PF 


VI = VCC or GND 
f = 1MHz 


CIO 


Input/Output Capacitance va/ 




10 


6 


PF 


VIO = VCC or GND 
f = 1 MHz 


TELQV 


Chip Enable Access Time 




220 


120 


ns 


® 


TAVQV 


Address Access Time 




220 


110 


ns 




TSLQX 


Chip Select Output Enable Time 


20 


120 


50 


ns 


© 


TWLQZ 


Write Enable Output Disable Time 




120 


50 


ns 


® 


TSHQZ 


Chip Select Output Disable Time 




120 


50 


ns 


® 


TELEH 


Chip Enable Pulse Negative Width 


220 




120 


ns 





TEHEL 


Chip Enable Pulse Positive Width 


100 




50 


ns 


® 


TAVEL 


Address Setup Time 







-10 


ns 


® 


TELAX 


Address Hold Time 


40 




20 


ns 


® 


TDVWH 


Data Setup Time 


100 




50 


ns 


® 


TWHDX 


Data Hold Time 










ns 


® 


TWLDV 


Write Data Delay Time 


120 




50 


ns 


® 


TWLSH 


Chip Select Write Pulse Setup Time 


120 




60 


ns 


® 


TWLEH 


Chip Enable Write Pulse Setup Time 


120 




60 


ns 


® 


TSLWH 


Chip Select Write Pulse Hold Time 


120 




60 


ns 


® 


TELWH 


Chip Enable Write Pulse Hold Time 


120 




60 


ns 


® 


TWLWH 


Write Enable Pulse Width 


120 




60 


ns 


® 


TWLSL 


Early Output High Z Time 







-10 


ns 


® 


TSHWH 


Late Output High Z Time 







-10 


ns 


® 


TELEL 


Read or Write Cycle Time 


320 




170 


ns 


® 



D.C. 



A.C. 



NOTES: n) All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

@ Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz. 
@ Capacitance sampled and guaranteed — not 100% tested. 

(4) AC Test Conditions; Inputs - TRISE = TFALL = 20nsec; Outputs - CLOAD = 50pF. All timing 
measurements at 1 .5V reference level. 
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HM-6504 

4096 X 1 CMOS RAM 



^25f^\N MAX. 
35mW/MHz MAX. 

@ 2.0V MIN. 



120/200nsec MAX 



Features 

LOW POWER STANDBY 
LOW POWER OPERATION 
EXTREMELY LOW SPEED POWER PRODUCT 
DATA RETENTION 
TTL COMPATIBLE INPUT/OUTPUT 
THREE-STATE OUTPUT 
STANDARD JEDC PINOUT 
FAST ACCESS TIME 

MILITARY TEMPERATURE RANGE 
INDUSTRIAL TEMPERATURE RANGE 
18 PIN PACKAGE FOR HIGH DENSITY 
ON CHIP ADDRESS REGISTER 

GATE INPUTS-NO PULL UP OR PULL DOWN RESISTORS 
REQUIRED 

Description 

The HM-6504 is a 4096 x 1 static CMOS RAM fabricated using self 
aligned silicon gate technology. The device utilizes synchronous circuitry 
to achieve high perfornnance and low power operation. 

On chip latches are provided for addresses, data input and data output 
allowing efficient interfacing with nnicroprpcessor systems. The data 
output can be forced to a high impedance for use in expanded memory 
arrays. 

The HM-6504 is a fully static RAM and may be maintained in any state 
for an indefinite period of time. 

Data retention supply voltage and supply current are guaranteed over 
temperature. 



Pinout 

TOP VIEW 



AO tl 

A3 C 
A4 

AsE 

wC 8 
qNDC 9 



8 D vcc 

2 A6 
]A7 
D A8 

3 A9 

H A10 
] All 



Logic Symbol 




A - Address Input 
£- Chip Enable 
W Write Enable 
D - Data Input 
Q - Data Output 



o 

D 
C 

o 
o 

E 

CD 
CO 

(0 



Functional Diagram 



LSB 



LATCHED 
ADDRESS 
REGISTER 



GATED 
ROW 
DECODER 



-7^ 



64x64 
MATRIX 




fO 



/ 32 



GATED COLUMN 
DECODER 
AND DATA I/O 



A A 



LATCHED 
ADDRESS 
REGISTER 



irnrr 

LSB A11A5 A4 A3 A9A10 



ALL LINES ACTIVE HIGH - POSITIVE LOGIC 

THREE STATE BUFFERS: 

A HIGH— i-OUTPUT ACTIVE 

CONTROL AND DATA LATCHES: 
L LOW Q- D 

Q LATCHES ON RISING EDGE OF L 

ADDRESS LATCHES: 

LATCH ON RISING EDGE OF L 

GATED DECODERS: 

GATE ON RISING EDGE OF G 



CAUTION: These devices are sensitive to electronic discharge. Proper I.C. handling procedures should be followed. 
Copyright (C) Harris Corporation 1982 
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Specifications HM-6504S-2 



ABSOLUTE MAXIMUM RATINGS * 


OPERATING RANGE 




Supply Voltage - (VCC -GND) -0.3V to +8.0V 


Operating Supply Voltage 




Input or Output Voltage Applied (GND -0.3V) 


Military (-2) 


4.5V to 5.5V 


to (VCC +0.3V) 






Storage Temperature -65oC to +1 50OC 


Operating Temperature 






Military (-2) 


-550C to +1 250C 



* CAUTION: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress only rating and functional operation of the device at these or at any 
other conditions above those indicated in the operational sections of this specification is not implied. 



ELECTRICAL CHARACTERISTICS PRELIMINARY 



D.C. 



A.C. 



SYMBOL 



ICCSB 

ICCOP 

ICCDR 
VCCDR 
It 
lOZ 
VIL 
VIH 
VOL 
VOH 
CI 

CO 



TELOV 
TAVQV 
TELQX 

TEHOZ 

TELEH 

TEHEL 

TAVEL 
TELAX 
TWLWH 
TWLEH 
TWLEL 
TWHEL 

TELWH 
TDVWL 
TDVEL 
TWLDX 
TELDX 
TOVWL 
TELEL 



PARAMETER 



Standby Supply Current 

Operating Supply Current(2) 

Data Retention Supply Current 
Data Retention Supply Voltage 
Input Leakage Current 
Output Leakage Current 
Input Low Voltage 
Input High Voltage 
Output Low Voltage 
Output High Voltage 
Input Capacitance(3) 

Output CapacitanceCl) 



Chip Enable Access Time 

Address Access Time 

Chip Enable Output Enable 
Time 

Chip Enable Output Disable 
Time 

Chip Enable Pulse Negative 
Width 

Chip Enable Pulse Positive 
Width 

Address Setup Time 

Address Hold Time 

Write Enable Pulse Width 

Write Enable Pulse Setup Time 

Early Write Pulse Setup Time 

Write Enable Read Mode 
Setup Time 

Early Write Pulse Hold Time 

Data Setup Time 

Early Write Data Setup Time 

Data Hold Time 

Early Write Data Hold Time 

Data Valid to Write Time 

Read or Write Cycle Time 



TEMP. & VCC = 
OPERATING 
RANGE 



MIN 



2.0 
-1.0 
-1.0 
-0.3 

VCC 
-2.0 



10 



120 

50 


40 
20 
70 



40 



25 
25 


170 



MAX 



25 

7 



+ 1.0 
+ 1.0 

0.8 
VCC 
+0.3 

0.4 

8.0 
10.0 



120 
120 



50 



TEMP = 25oc(l) 
VCC - 5.0V 



TYP 



1 4 

0.0 
0.0 
1.8 
2.2 
0.25 
4.0 
5.0 

6.0 



MAX(D 



30 



2.0 



UNITS 



mA 

/jA 
V 

MA 

^1A 

V 
V 
V 
V 
PF 



TEST 
CONDITIONS 



10 = 

E = VCC -0.3V 

E= 1MHz, 10 
VI = GND 

VCC = 2 OV.IO . 
E= VCC 

GND<VI<VCC 
GND<VO<VCC 



10 = 2.0mA 

10 = -1.0mA 

f = 1MHz 

VI = VCC or GND 

f = 1MHz 

V0= VCC or GND 



® 
® 
® 

® 

@ 




® 
® 
® 
® 
® 

® 
® 
® 
® 
® 
® 
® 



o 

•o 

c: 
o 
o 

E 

0) 
CO 

0) 




All devices tested at worst case limits. Room temp., 5 volt data provided for information - not guaranteed unless specified. 
Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = SmA/fVIHz. 
Capacitance sampled and guaranteed - not 100% tested. 

AC Test Conditions: Inputs - TRISE = TFALL = 5 nsec; Outputs - CLOAD = 50pF Alltiming 
measurements at 1.5V reference level. 

(D This value is guaranteed and tested at 250C. 
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® Specifications HI\/I'6504B'2 



ABSOLUTE MAXIMUM RATINGS * 


OPERATING RANGE 




Supply Voltage -{VCC -GND) -0.3V to +8.0V 

Input or Output Voltage Applied (GND -0.3V) 

to (VCC +0.3V) 

Storage Temperature -650C to +1 50OC 


Operating Supply Voltage 

Militarv l-0\ 
ivi M 1 Lai y \ £. I 

Operating Temperature 
Military (-2) 


H.OV XO 3.0V 

-550c to +1 250c 



* CAUTION: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress only rating and functional operation of the device at these or at any 
other conditions above those indicated in the operational sections of this specification is not implied. 



ELECTRICAL CHARACTERISTICS 



D.C. 



A.C. 







TEMP. & VCC - 
OPERATING 
RANGE 


TEMP' 
VCC 


= 250c(l) 
• 5.0V 




TEST 
CONDITIONS 


SYMBOL 


PARAMETER 


MIN 


MAX 


TYP 


MAX(D 


UNITS 


ICCSB 


Standby Supply Current 




50 




5.0 


ma 


10 = 

I = VCC -0.3V 


ICCOP 


Operating Supply Current(£) 




7 


5 




mA 


E = IMH2, 10 = 
VI = GND 


ICCDR 
VCCDR 


Data Retention Supply Current 
Data Retention Supply Voltage 


2.0 


25 


1.4 


3.0 


MA 
V 


VCC = 2.0 V. 10 
E = VCC 


II 


Input Leakage Current 


-1.0 


+ 1.0 


0.0 




^A 


GND<VI<VCC 


lOZ 


Output Leakage Current 


-1.0 


+ 1.0 


0.0 




HA 


GND<V0<VCC 


VIL 


Input Low Voltage 


-0.3 


0.8 


1.8 




V 




VIH 
VOL 


Input High Voltage 
Output Low Voltage 


VCC 
-2.0 


VCC 
+0.3 
0.4 


2.2 
0.25 




V 
V 


10 = 2.0mA 


VOH 


Output High Voltage 


2.4 




4.0 




V 


10 = -1.0mA ' 


■ CI 


Input Capacitance(3) 




8.0 


5.0 




pF 


f = iMHz 

VI = VCC or GND 


CO 


Output Capacitance^) 




10.0 


6.0 




pF 


f = 1MHz 

VU - VL.U or (jNU 


TELQV 


Chip Enable Access Time 




200 






ns 


® 


TAVQV 


Address Access Time 




220 






ns 


© 


TELQX 


Chip Enable Output Enable 
Time 


20 








ns 


® 


TEHQZ 


Chip Enable Output Disable 
Time 




80 






ns 


© 


TELEH 


Chip Enable Pulse Negative 
Width 


200 








ns 


© 


TEHEL 


Chip Enable Pulse Positive 
Width 


90 








ns 


© 


TAVEL 


Address Setup Time 


20 








ns 


© 


TELAX 


Address Hold Time 


50 








ns 


© 


TWLWH 


Write Enable Pulse Width 


60 








n$ 


© 


TWLEH 


Write Enable Pulse Setup Time 


150 








ns 


© 


TWLEL 


Early Write Pulse Setup Time 











ns 


© 


TWHEL 


Write Enable Read Mode 
Setup Time 











ns 


© 


TELWH 


Early Write Pulse Hold Time 


60 








ns 


© 


TDVWL 


Data Setup Time 











ns 


© 


TDVEL 


Early Write Data Setup Time 











ns 


© 


TWLDX 


Data Hold Time 


60 








ns 


© 


TELDX 


Early Write Data Hold Time 


60 








ns 


© 


TQVWL 


Data Valid to Write Time 











ns 


© 


TELEL 


Read or Write Cycle Time 


290 








ns 


© 



NOTES: © All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed unless specified. 

S Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = BmA/MHz. 
Capacitance sampled and guaranteed — not 100% tested. 

@ AC Test Conditions: Inputs - TRISE = TFALL = 10ns; Outputs - CLOAD = 50pF. All timing 
measurements at 1 .5V reference level. 

(D This value is guaranteed and tested at 250c. 
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Specifications HM-6504S-9 



ABSOLUTE MAXIMUM RATINGS* 


OPERATING RANGE 




Supply Voltage - (VCC -GND) -0.3V to +8.0V 


Operating Supply Voltage 




Input or Output Voltage Applied (GND -0.3V) 


Industrial (-9) 


4.5V to 5.5V 


to (VCC +0.3V) 






Storage Temperature -65oC to +150OC 


Operating Temperature 






Industrial (-9) 


-40OC to +850C 



* CAUTION: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress only rating and functional operation of the device at these or at any 
other conditions above those indicated in the operational sections of this specification is not implied. 



ELECTRICAL CHARACTERISTICS PRELIMINARY 



D.C. 



A.C. 







TEMP. & VCC- 
OPERATING 
RANGE 




TEMP 
VCC 


' 5.0V 




TEST 
CONDITIONS 


SYMBOL 


PARAMETER 


MIN 


MAX 




TYP 


MAX@ 


UNITS 


ICCSB 


Standby Supply Current 




25 






3.0 


MA 


IO = 

E = VCC -0.3V 


ICCOP 


Operating Supply Current(2) 




7 




5 




mA 


E = IMHz, 10 = 
VI = GND 


ICCDR 
VCCDR 


Data Retention Supply Current 
Data Retention Supply VoltaQe 


2.0 


15 




1 .4 


2.0 


pi A 
V 


VCC = 2.0V, 10 

E= VCC 


II 


Input Leakage Current 


-1.0 


+ 1.0 




0.0 




M A 


GND< Vl£vCC 


lOZ 


Output Leakage Current 


-TO 


+ 1.0 




0.0 




p A 


GND <VO<VCC 


VIL 
VIH 
VOL 


Input Low Voltage 
Input High Voltage 
Output Low Voltage 


-0.3 

VCC 
-2.0 


0.8 
VCC 
+0.3 

0.4 




1.8 
2.2 
0.25 




V 
V 
V 


10 = 2.0mA 


VOH 


Output High Voltage 


2.4 






4.0 




V 


10 = -1.0mA 


CI 


Input CapacitanceVi^ 




8.0 




5.0 




PF 


f = 1MHz 

VI = VCC or GND 


CO 


Output Capacitance 




10.0 




6.0 




nF 


f = 1MHz 

V0= VCC or GND 


TELQV 






120 












TAVOV 


Address Access Time 




120 








ns 




TELOX 


Chip Enable Output Enable 
Time 


10 










ns 


® 


TEHOZ 


Chip Enable Output Disable 
Time 




50 








ns 


® 


TELEH 


Chip Enable Pulse Negative 
Width 


120 










ns 


® 


TEHEL 


Chip Enable Pulse Positive 
Width 


50 










ns 


® 


TAVEL 


Address Setup Time 













ns 


® 


TELAX 


Address Hold Time 


40 










ns 


® 


TWLWH 


Write Enable Pulse Width 


20 










ns 


® 


TWLEH 


Write Enable Pulse Setup Time 


70 










ns 


® 


TWLEL 


Early Write Pulse Setup Time 













ns 


® 


TWHEL 


Write Enable Read Mode 
Setup Time 













ns 


® 


TELWH 


Early Write Pulse Hold Time 


40 










ns 


® 


TDVWL 


Data Setup Time 













ns 


® 


TDVEL 


Early Write Data Setup Time 













ns 


® 


TWLDX 


Data Hold Time 


25 










ns 


® 


TELDX 


Early Write Data Hold Time 


25 










ns 


' ® 


TQVWL 


Data Valid to Write Time 













ns 


® 


TELEL 


Read or Write Cycle Time 


170 










ns 


® 



o 

3 
T3 
C 

o 
o 

"e 

(D 
CO 
(n 
*^ 

Im. 

CO 

X 



NOTES: Mj All devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed unless specified. 
@ Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 5mA/MHz. 
@ Capacitance sampled and guaranteed — not 100% tested. 

(4) AC Test Conditions: Inputs - TRISE = TFALL = 5 nsec; Outputs - CLOAD = 50pF. All timing 
measurements at 1.5V reference level. 

(f) This value is guaranteed and tested at 250C. 
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Specifications HI\/l-6504B-9 



ABSOLUTE MAXIIvlUM RATINGS 


OPERATING RANGE 




Supply Voltage - (VCC -GND) -0.3V to +8.0V 


Operating Supply Voltage 




Input or Output Voltage Applied (GND -0.3V) 


industrial (-9) 


4.5V to 5.5V 


to (VCC +0.3V) 






Storage Temperature -650C to +1 500C 


Operating Temperature 






Industrial (-9) 


-40OC to +850C 



* CAUTION: Stresses above those listed under "Absoluts Maximum Ratings" may cause permanent 
damage to the device. This is a stress only rating and functional operation of the device at these or at any 
other conditions above those indicated in the operational sections of this specification is not implied. 



ELECTRICAL CHARACTERISTICS 



D.C. 



A.C. 



NOTES: 







TEMP. & VCC = 




TEMP = 2500® 










OPERATING 




VCC 


»5.0V 










RANGE 










TEST 


SYMBOL 
















PARAMETER 


MIN 


MAX 




TYP 


MAX (5) 


UNITS 


CONDITIONS 


ICCSB 


Standby Supply Current 




25 


r 




3.0 


pA 


10 = 

C = VCC -0.3V 


ICCOP 


Operating Supply Current (5) 




7 




5 




mA 


E = 1MHz, 10 - 
VI = GND 


ICCDR 


Data Retention Supply Current 




15 






2.0 


HA 


VCC = 2.0V. 10 
F= VCC 


VCCDR 


Data Retention Supply Voltage 


2.0 






1.4 




V 




II 


Input Leakage Current 


- 1 .1) 


■^1.0 




0.0 




/iA 


GND<VI <VCC 


lOZ 


Output Leakage Current 


■1.0 


+ 1.0 




0.0 




fiA 


GND<VO<VCC 


VIL 


Input Low Voltage 


-0.3 


0.8 




1.8 




V 




VIH 


Input High Voltage 


VCC 
-2.0 


VCC 
+0.3 




2.2 




V 




VOL 


Output Low Voltage 




0.4 




0.25 






10 = 1.6mA 


VOH 


Output High Voltage 


2.4 






4.0 




V 


10 = -0.4mA 


CI 


Input Capacitance (3) 




8,0 




5.0 




pF 


f=1MHz 




Output Capacitance (3) 














VI = VCC or GND 


CO 




10.0 




6.0 




pF 


f = 1MHz 

VO = VCC or GND 


TELQV 


Chip Enable Access Time 




200 








n$ 




TAVQV 


Address Access Time 




220 








ns 


(1) 


TELOX 


Chip Enable Output Enable 
Time 


20 










n$ 


® 


TEHQZ 


Chip Enable Output Disable 
Time 




80 








ns 


® 


TELEH 


Chip Enable Pulse Negative 
Width 


200 










ns 


® 


TEHEL 


Chip Enable Pulse Positive 
Width 


90 










ns 




TAVEL 


Address Setup Time 


20 










ns 


® 


TELAX 


Address Hold Time 


50 










ns 


® 


TWLWH 


Write Enable Pulse Width 


60 










ns 


® 


TWLEH 


Write Enable Pulse Setup Time 


150 










ns 


® 


TWLEL 


Early Write Pulse Setup Time 













ns 


® 


TWHEL 


Write Enable Read 













ns 


® 




Setup Time 














TELWH 


Early Write Pulse Hold Time 


60 










ns 


® 


TDVWL 


Data Setup Time 













ns 


® 


TDVEL 


Early Write Data Setup Time 













ns 


® 


TWLDX 


Data Hold Time 


60 










ns 


® 


TELDX 


Early Write Data Hold Time 


60 










ns 


® 


TQVWL 


Data Valid to Write Time 













ns 





TELEL 


Read or Write Cycle Time 


290 










ns 


® 



All devices tested at worst case limits. Room temp., 5 volt data provided for information - not guaranteed unless specified. 
Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = SmA/MHz. 
Capacitance sampled and guaranteed - not 100% tested. 

AC Test Conditions: Inputs - TRISE = TFALL = lOnsec; Outputs - CLOAD = 50pF. All timing 
measurements at 1 .5 V reference level. 



(D This value Is guaranteed arKi tested at 250C. 
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HM-6514 

1024 X 4 CMOS RAM 



Features 



125JUWMAX. 
35mW/MHz MAX. 
@ 2.0V MIN. 



LOW POWER STANDBY 
LOW POWER OPERATION 
DATA RETENTION 
TTL COMPATIBLE INPUT/OUTPUT 
COMMON DATA IN/OUT 
THREE-STATE OUTPUTS 
STANDARD JEDEC PINOUT 
FAST ACCESS TIME 
MILITARY TEMPERATURE RANGE 
INDUSTRIAL TEMPERATURE RANGE 
18 PIN PACKAGE FOR HIGH DENSITY 
ON-CHIP ADDRESS REGISTER 

GATED INPUTS-NO PULL UP OR PULL DOWN RESISTORS REQUIRED 



120 /200nsec MAX. 



Description 



The HM-6514 is a 1024 x 4 static CIVIOS RAIVi fabricated using self 
aligned silicon gate technology. The device utilizes synchronous circuitry 
to achieve high performance and low power operation. 

On-chip latches are provided for the addresses allowing efficient inter- 
facing with microprocessor systems. The data output can be forced to 
a high impedance state for use in expanded memory systems. 

The HM-6514 is a fully static RAM and may be maintained in any state 
for an indefinite period of time. Data retention supply voltage and supply 
current are guaranteed over temperature. 



Pinout 

TOP VIEW 



A6C 1 

A3C 
AOC 
AlC 

gndC 



18 I]VCC 
17 Ja7 
6 ] A8 
5 I]a9 
4 ~] DQO 
3 [JdOI 
2 ]]dQ2 
1 ^003 
D W 



Logic Symbol 




A -- Address Input 
Z_- Chip Enable 
W Write Enable 
DQ - Data In/Out 



Functional Diagram 



LSB A9 O- 

A8 O- 



LATCHED 
ADDRESS 
REGISTER 



GATED 
ROW 
DECODER 



64x64 
MATRIX 



^ [ 



5^ 



^ — I 



00 



16 ' 16 '16 '16 



GATED COLUMN 
DECODER 
AND 
DATA 
INPUT/OUTPUT 



LATCHED 
ADDRESS 
REGISTER 



d A2 (j)Al j) AO j) , 



ALL LINES ACTIVE HIGH - 

POSITIVE LOGIC 
THREE STATE BUFFERS; 

A HIGH— OUTPUT ACTIVE 



LSB 



o 

T3 
C 

o 
o 

E 

(D 
CO 
w 

*^ 
\- 

Qi 
X 



CAUTION: These devices are sensitive to electronic discharge. Proper I.C. handling procedures should be followed. 

Copyright© Harris Corporation 1982. 
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Specifications HM -65148-2 



ABSOLUTE MAXIMUM RATINGS* 


OPERATING RANGE 




Supply Voltage - (VCC - GND) -0.3V to +8.0V 


Operating Supply Voltage 




Input or Output Voltage Applied (GND -0.3V) 


Military (-2) 


4.5V to 5.5V 


to (VCC +0.3V) 


Operating Temperature 




Storage Temperature -650C to +1 50OC 


Military (-2) 


-550C to+1250C 



* CAUTION: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress only rating and functional operation of the device at these or at any 
other conditions above those indicated in the operational sections of this specification is not implied. 



ELECTRICAL CHARACTERISTICS 



PRELIMINARY 



D.C. 



.2 A.C. 



NOTES: 







TEMP. & VCC = 
OPERATING 
RANGE 


TEMP> 
VCC 


' 250C(5) 
-5.0V 




TEST 
CONDITIONS 


SYMBOL 


PARAMETER 


MIN 


MAX 


TYP 


MAX@ 


UNITS 


ICCSB 


Standby Supply Current 




50 




5.0 


A/A 


10 = 

E = VCC -0.3V 


ICCOP 


Operating Supply Current (2) 




7 


5 




mA 


E= 1MHz, 10 = 
VI = GND 


ICCDR 


Data Retention Supply Current 




25 




3.0 


|,A 


VCC = 2.0V, 10 7 

C = vcc 


VCCDR 


Data Retention Supply Voltage 


2.0 




1.4 




V 




II 


Input Leakage Current 


-1 


+1 


0.0 




MA 


GND < VI < VCC 


lIOZ 


Input/Output Leakage Current 


-1.0 


+10 


0.0 




II A 


GND ^ VIO < VCC 


VIL 


Input Low Voltage 


-0 3 


U.o 


1.8 




V 




VIH 


Input High Voltage 


VCC 
-2.0 


VCC 
+0.3 


2.2 




V 




VOL 


Output Low Voltage 




0.4 


0.25 




V 


10 = 2.0mA 


VOH 


Output High Voltage 


2.4 




4.0 




V 


10 = -1 .0mA 


CI 


Input Capacitance^^) 




8.0 


5.0 




of 


VI = VCC or GND 
f = 1MHz 


CIO 


Input/Output Capacitance (D 




10.0 


6.0 




pF 


VIO = VCC or GND 
f = 1MHz 


TELQV 


Chip Enable Access Time 




120 






ns 





TAVQV 


Address Access Time 




120 






ns 


® 


TELQX 


Chip Enable Output Enable 
Tirrie 


10 








ns 





TWLQZ 


Write Enable Output Disable 
Time 




50 






ns 





TEHQZ 


Chip Enable Output Disable 
Time 




50 






ns 





TELEH 


Chip Enable Pulse Negative 
Width 


120 








ns 





TEHEl, 


Chip Enable Pulse Positive 
Width 


50 








ns 





TAVEL 


Address Setup Time 











ns 


. 


TELAX 


Address Hold Time 


40 








ns 





TWLWH 


Write Enable Pulse Width 


120 








ns 





TWLEH 


Write Enable Pulse Setup Time 


120 








ns 





TELWH 


Write Enable Pulse Hold Time 


120 








ns 





TDVWH 


Data Setup Time 


50 








ns 





TWHDZ 


Data Hold Time 











ns 


(a) 


TWLDV 


Write Data Delay Time 


70 








ns 





TWLEL 


Early Output High-Z Time 











ns 





TEHWH 


Late Output High-Z Time 











ns 





TELEL 


Read or Write Cycle Time 


170 








ns 






All devices tested at worst case limits. Room Temp., 5V data provided for information — not guaranteed unless specified. 
Operating Supply Current (ICCOP) is proportional to Operating Frequency. Ex: Typical ICCOP = 5mA/MHz. 
Capacitance sampled and guaranteed — not 100% tested. 

AC test conditions: Inputs - TRISE = TFALL = 5ns; Output - CLOAD = 50pF. All timing measured at 
1 .5V reference level. 

This typical value is guaranteed and tested at 25°C. 
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Specifications HM-6514S-9 



AR<;ni UTF MAXIMUM RATING*** 






Supply Voltage - (VCC - GND) -0.3V to +8.0V 


Operating Supply Voltage 




Input or Output Voltage Applied (GND -0.3V) 


Industrial (-9) 


4.5V to 5.5V 


to (VCC +0.3V) 






Storage Temperature -650C to +1 500C 


Operating Temperature 






Industrial (-9) 


-40OC to +850C 



* CAUTION: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress only rating and functional operation of the device at these or at any 
other conditions above those indicated in the operational sections of this specification is not implied. 



ELECTRICAL CHARACTERISTICS 



PRELIMINARY 







TEMP. & VCC = 
OPERATING 
RANGE 




TEMP 
VCC 


- 250C® 
-5.0V 




TEST 
CONDITIONS 


SYMBOL 


PARAMETER 


MIN 


MAX 




TYP 


MAX® 


UNITS 


ICCSB 


Standby Supply Current 




25 






3.0 


AiA 


10 = 

E = VCC -0.3V 


ICCOP 


Operating Supply Current (2) 




7 




5 




mA 


E = 1MHz, 10 ^ 
VI = GND 


ICCDR 


Data Retention Supply Current 




15 






2.0 


/iA 


VCC = 2.0V. 10 

E= VCC 


VCCDR 


Data Retention Supply Voltage 


2.0 






1.4 




V 




II 


Input Leakage Current 


-1.0 


+1.0 




OJO 




/iA 


GND < VI <VCC 


lIOZ 


Input/Output Leakage Current 


-1.0 


+1.0 




0.0 




/xA 


GND<VIO< VCC 


VIL 


Input Low Voltage 


-0.3 


0.8 




1.8 




V 




VIH 


Input High Voltage 


VCC 
-2.0 


VCC 
+0.3 




2.2 








VOL 


Output Low Voltage 




0.4 




0.25 




V 


10 = 2.0mA 


VOH 


Output High Voltage 


2.4 






4.0 




V 


10 = -1.0mA 


CI 


Input Capacitance 




8.0 




5.0 




pF 


VI = VCC or GND 
f = 1MHz 


CIO 


Input/Output Capacitance (3) 




10.0 




6.0 




pF 


VI0= VCC or GND 
f = 1MHz 


TELQV 


Chip Enable Access Time 




120 








ns 


© 


TAVQV 


Address Access Time 




120 








ns 


® 


TELQX 


Chip Enable Output Enable 












ns 


® 


TWLQZ 


Write Enable Output Disable 
Time 




50 








ns 





TEHQZ 


Chip Enable Output Disable 
Time 




50 








ns 


® 


TELEH 


Chip Enable Pulse Negative 
Width 


120 










ns 





TEHEL 


Chip Enable Pulse Positive 
Width 


50 










ns 





TAVEL 


Address Setup Time 













ns 





TELAX 


Address Hold Time 


40 










ns 





TWLWH 


Write Enable Pulse Width 


120 










ns 





TWLEH 


Write Enable Pulse Setup Time 


120 










ns 





TELWH 


Write Enable Pulse Hold Time 


120 










ns 


. 


TDVWH 


Data Setup Time 


50 










ns 





TWHDZ 


Data Hold Time 













ns 





TWLDV 


Write Data Delay Time 


70 










ns 





TWLEL 


Early Output High-Z Time 













ns 





TEHWH 


Late Output High-Z Time 













ns 





TELEL 


Read or Write Cycle Time 


170 










ns 






o 

3 
T3 
C 

o 
o 

E 

(D 
CO 

CO 
I 



NOTES: CO All devices tested at worst case limits. Room Temp., 5V data provided for information — not guaranteed unless specified. 
Operating Supply Current (ICCOP) is proportional to Operating Frequency. Ex: Typical ICCOP = 5mA/MHz. 
Capacitance sampled and guaranteed — not 100% tested. 

AC test conditions: Inputs - TRISE = TFALL = 5 r s; Output - C LOAD = 50pF. All timing measured at 
1.5V reference level. 

This value is guaranteed and tested at 25°C. 
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Specifications HM-6514B-2 



ABSOLUTE MAXIMUM RATINGS * 

Supply Voltage - (VCC -GND) -0i3V to +8.0V 

Input or Output Voltage Applied (GND -0.3V) 

to (VCC +0.3V) 

Storage Temperature -650C to +1 50OC 



OPERATING RANGE 

Operating Supply Voltage 
Military (-2) 

Operating Temperature 
Military (-2) 



4.5V to 5.5V 



-550C to+1250C 



* CAUTION: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress only rating and functional operation of the device at these or at any 
other conditions above those indicated in the operational sections of this specification is not implied. 



ELECTRICAL CHARACTERISTICS 



D.C. 



A.C. 







TEMP. & VCC = 
OPERATING 
RANGE 


TEMP = 
VCC 


'250C® 
- 5.0V 




TEST 
CONDITIONS 


SYMBOL 


PARAMETER 


MIN 


MAX 


TYP 


MAX(5) 


UNITS 


ICCSB 


Standby Supply Current 




50 




5.0 


AiA 


10 = 

E «= VCC -0.3V 


ICCOP 


Operating Supply Current (T) 




7 


5 




mA 


E= 1MHz, 10 - 
VI = GND 


ICCDR 


Data Retention Supply Current 




25 




3.0 


/^A 


VCC = 2.0V, 10 
E = VCC 


VCCDR 


Data Retention Supply Voltage 


2.0 




1,4 




V 




II 


Input Leakage Current 


-1.0 


+1.0 


0.0 






GND < VI < VCC 


lIOZ 


Input/Output Leakage Current 


-1.0 


+1.0 


0.0 




pA 


GND<VIO< VCC 


VIL 


Input Low Voltage 


-0.3 


0.8 


1.8 




V 




VIH 


Input High Voltage 


VCC 
-2.0 


VCC 
+0.3 


2.2 




V 




VOL 


Output Low Voltage 




0.4 


0.25 




V 


10 = 2.0mA 


VOH 


Output High Voltage 


2.4 




4.0 




V 


10 = -1.0mA 


CI 


Input Capacitance (3) 




8.0 


5.0 




pF 


VI = VCC or GND 
f = 1MHz 


CIO 


Input/Output Capacitance (3^ 




inn 


6.0 




pF 


VIO = VCC or GND 
f = 1 MHz 


TELQV 


Ohip Ensbic Access Ximc 




200 










TAVQV 


Address Access Time 




220 






n$ 





TELQX 


Chip Enable Output Enable 
Time 


20 








n$ 


® 


TWLQZ 


Write Enable Output Disable 
Time 




80 






ns 


© 


TEHQZ 


Chip Enable Output Disable 
Time 




80 






ns 


® 


TELEH 


Chip Enable Pulse Negative 
Width 


200 








ns 


® 


TEHEL 


Chip Enable Pulse Positive 
Width 


90 








ns 


® 


TAVEL 


Address Setup Time 


20 








ns 


® 


TELAX 


Address Hold Time 


50 








ns 


® 


TWLWH 


Write Enable Pulse Width 


200 








ns 


® 


TWLEH 


Write Enable Pulse Setup Time 


200 








ns 


® 


TELWH 


Write Enable Pulse Hold Time 


200 








ns 


® 


TDVWH 


Data Setup Time 


120 








ns 


® 


7WHDZ 


Data Hold Time 











ns 


® 


TWLDV 


Write Data Delay Time 


80 








"S 




TWLEL 


Early Output High-Z Time 











ns 


® 


TEHWH 


Late Output High-Z Time 











ns 


® 


TELEL 


Read or Write Cycle Time 


290 








ns 


® 



NOTES: (D All devices tested at worst case linnits. Room Tennp., 5V data provided for infornnation — not guaranteed unless specified. 
Operating Supply Current (ICCOP) is proportional to Operating Frequency. Ex: Typical ICCOP = 5mA/MHz. 
Capacitance sampled and guaranteed — not 100% tested. 

AC test conditions: Inputs - TRISE = TFALL = 10ns; Output - CLOAD = 50pF. All timing measured at 
1 .5V reference level. 

This value is guaranteed and tested at 25°C. 
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Specifications Hiyi-6514B-9 



OS 



ABSOLUTE MAXIMUM RATINGS* 


OPERATING RANGE 




Supply Voltage - (VCC -GND) -0.3V to +8.0V 


Operating Supply Voltage 




Input or Output Voltage Applied (GND -0.3V) 


Industrial (-9) 


4.5V to 5.5V 


to (VCC +0.3V) 






Storage Temperature -650C to +150OC 


Operating Temperature 






Industrial (-9) 


-40OC to +850C 



* CAUTION: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress only rating and functional operation of the device at these or at any 
other conditions above those indicated in the operational sections of this specification is not implied. 



ELECTRICAL CHARACTERISTICS 



D.C. 



A.C. 







TEMP. & VCC = 
OPERATING 
RANGE 




TEMP 
VCC 


= 250c(i) 
» 5.0V 




TEST 
CONDITIONS 


SYMBOL 


PARAMETER 


MtN 


MAX 




TYP 


MAX(5) 


UNITS 


JCCSB 


Standby Supply Current 




25 






3.0 


mA 


10 = 

E = VCC -0.3V 


ICCOP 


Operating Supply Current (T) 




7 




5 




mA 


E= 1MHz, 10 
VI = GND 


ICCDR 


Data Retention Supply Current 




15 






2.0 




VCC = 2.0V 10 
E = VCC 


VCCDR 


Data Retention Supply Voltage 


2.0 






1.4 




V 




II 


Input Leakage Current 


-1.0 


+ 1.0 




0.0 




piA 


GND < VI < VCC 


lIOZ 


Input/Output Leakage Current 


-1.0 


+ 1.0 




0.0 




ma 


GND<VIO<VCC 


VIL 


Input Low Voltage 


-0.3 


0.8 




1.8 




V 




VIH 


Input High Voltage 


VCC 
-2.0 


VCC 
+0.3 




2.2 




V 




VOL 


Output Low Voltage 








0.25 




V 


10 = 2.0mA 


VOH 


Output High Voltage 


2 4 






4.0 




V 


10 = -1.0mA 


CI , 


Input Capacitance (3J 




8 




5,0 




pF 


VI = VCC or GND 
f = 1MHz 


CIO 


Input/Output Capacitance^^) 




10.0 




6.0 




pF 


VIO = VCC or GND 
f = 1MHz 


TELQV 


Chip Enable Access Time 




200 








ns 




TAVGV 


Address Access Time 




220 








ns 




TELQX 


Chip Enable Output Enable 
Time 


20 










ns 


® 


TWLGZ 


Write Enable Output Disable 
Time 




80 








ns 


® 


TEHQZ 


Chip Enable Output Disable 
Time 




80 








ns 


® 


TELEH 


Chip Enable Pulse Negative 
Width 


200 










ns 


® 


TEHEL 


Chip Enatile Pulse Positive 
Width 


90 










ns 


® 


TAVEL 


Address Setup Time 


20 










ns 


® 


TELAX 


Address Hold Time 


50 










ns 


® 


TWLWH 


Write Enable Pulse Width 


200 










ns 


® 


TWLEH 


Write Enable Pulse Setup Time 


200 










ns 


® 


TELWH 


Write Enable Pulse Hold Time 


200 










ns 


® 


TDVWH 


Data Setup Time 


120 










ns 


® 


TWHDZ 


Data Hold Time 













ns 


® 


TWLDV 


Write Data Delay Time 


80 










ns 


® 


TWLEL 


Early Output High-Z Time 













ns 


® 


TEHWH 


Late Output High-Z Time 













ns 


® 


TELEL 


Read or Write Cycle Time 


290 










ns 


® 



NOTES: 0) Ail devices tested at worst case limits. Room Temp., 5V data provided for information — not guaranteed unless specified. 
Operating Supply Current (ICCOP) Is proportional to Operating Frequency. Ex: Typical ICCOP = 5mA/MHz. 
Capacitance sampled and guaranteed — not 100% tested. 

AC test conditions: Inputs -TRISE TFALL = 10ns; Output - CLOAD = 50pF. All timing measured at 
1 .5 V reference level. 

This value is guaranteed and tested at 25^0. 
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HQ 



HM-6516 



Advance Information 



2K X 8 CMOS RAM 



Features 



• LOW POWER STANDBY 

• LOW POWER OPERATION 

• FAST ACCESS 

• INDUSTRY STANDARD PINOUT 

• SINGLE SUPPLY 

• TTL COMPATIBLE 

• STATIC MEMORY CELLS 

• HIGH OUTPUT DRIVE 

• ON CHIP ADDRESS LATCHES 

• EASY MICROPROCESSOR INTERFACING 

• WIDE TEMPERATURE RANGE 



275 /iW MAX 
55mW/MHz MAX 
120/200 ns MAX 

5 VOLT VCC 



Description 



The HM-6516 is a CMOS 2048 x 8 Static Random Access Memory. Ex- 
tremely low power operation is achieved by the use of complementary MOS 
design techniques. This low power is further enhanced by the use of synch- 
ronous circuit techniques that keep the active (operating) power low, and 
also give fast access times. The pinout of the HM-6516 is the popular 24 pin, 
8 bit wide JEDEC standard which allows easy memory board layouts, flexible 
enough to accomodate a variety of PROMs, RAMs, EPROMs, and ROMs. 

The HM-6516 is ideally suited for use in microprocessor based systems. 
The byte wide organization simplifies the memory array design, and keeps 
operating power down to a minimum because only one device is enabled at 
a time. The address latches allow very simple interfacing to recent genera- 
tion microprocessors which employ a multiplexed address/data bus. The con- 
venient output enable control also simplifies multiplexed bus interfacing by 
allowing the data outputs to be controlled independent of the chip enable. 




PIN NAMES 
A Address Input 
DQ Data Input/Output 
T Chip Enable 
G" Output Enable 
W Write Enable 



Logic Symbol 



w-c 

5-C 

AO- 
A1 - 
A2- 
A3- 
A4- 
A5- 
A6- 
A7- 
A8- 
A9- 
A10- 



+VCC 
I 



"X" 



DQO 
DQ1 
DQ2 

— DQ3 

— DQ4 

— DOS 
0Q6 

— DQ7 



Functional Diagram 



LATCHED 
ADDRESS 
REGISTER 




GATED 
ROW 
DECODER 








128 





12« K 128 
MATRIX 



16 / 16 / 16 / 16 / 16 / 16 / 16 



GATED COLUMN 
DECODER 



DQO 
-j^THRU 



LATCHED ADDRESS 
REGISTER 



1 — r 

A3 A2 



ALL LINES POSITIVE LOGIC - 
ACTIVE HIGH 

THREE STATE BUFFERS: 

A HIGH -> OUTPUT ACTIVE 

ADDRESS LATCHES AND GATED 

DECODERS: 

LATCH ON RISING EDGE OF L 
GATE ON RISING EDGE OF G 



CAUTION: These devices are sensitive to electronic discharge. Proper I.C. handling procedures should be followed. 
Copyright Harris Corporation 1982 
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Specifications HI\/l-6516B'2/HI\/l'6516B-9 



33 



mdoIm'l.u I c ivi/-\/\i ivi Liivi n/A 1 iivvjo 


UrCnAI ilMla nAiMot 




Supply Voltage (VCC - GND) -0.3 to 8.0V 


Operating Supply Voltage 




Input or Output Voltage Applied (GND -0.3V) 


Military (-2) 
Industrial (-9) 


4.5V to 5.5V 
4.5V to 5.5V 


to (VCC +0.3V) 


Operating Temperature 




Storage Temperature -65°Cto150°C 


Military (-2) 


-550c to + 1250c 




Industrial (-9) 


-40OC to +85OC 



• CAUTION: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress only rating and functional operation of the device at these or at any 
other conditions above those indicated in the operational sections of this specification is not implied. 

ELECTRICAL CHARACTERISTICS 



D.C. 



A.C. 



SYMBOL 


PARAMETER 


TEMR&VCC = 
OPERATING 
RANGE ® 


UNITS 


TEST 
CONDITIONS 


MIN 


MAX 


ICCSB 
ICCOP 

ICCDR 

VCCDR 
II 
lIOZ 
VIL 
VIH 

VOL 
VOH 
CI 

CIO 


Standby Supply Current 
OpGr3tin9 Supply Current 

Data Retention Supply Current 

Data Retention Supply Voltage 
Input Leakage Current 
Input/Output Leakage Current 
Input Low Voltage 
Input High Voltage 

Output Low Voltage 
Output High Voltage 
Input Capacitance 

Input/Output Capacitance 


2.0 
-1.0 
-1.0 
-0.3 

2.4 

2.4 


50 
10 

25 

+1.0 
+1.0 

0.8 
VCC 
+0.3 

0.4 

R n 
10.0 


JUA 
m A 

/iA 

V 

HA 

V 
V 

V 
V 
dF 


10 =0 

VI = VCC or GND 
f = 1 MHz, 10 = 
VI = VCC or GND 
10 = 0, VCC = 2.0, 
VI = VCC or GND 

GND < VI < VCC 
GND < VIO < VCC 

10 = 3.2mA 
10 = —1 .0mA 
VI = VCC or GND, 
f = 1MHz 

VIO = VCC or GND, 
f = 1MHz 


TELQV 


Chip Enable Access Time 




120 


ns 


© 


TAVQV 


Address Access Time 




120 


ns 


© 


TELQX 


Chip Enable Output Enable Time 


10 




ns 


© 


TWLQZ 


Write Enable Output Disable Time 




50 


ns 


© 


TEHQZ 


Chip Enable Output Disable Time 




, 50 


ns 


© 


TGLQX 


Output Enable Output EnableTime 


10 




ns 


© 


TGHQZ 


Output EnableOutputDisableTime 




50 


ns 


© 


TELEH 


Chip Enable Pulse Negative Width 


120 




ns 


© 


TEHEL 


Chip Enable Pulse Positive Width 


50 




ns 


© 


TAVEL 


Address Setup Time 







ns . 


© 


TELAX 


Address Hold Time 


30 




ns 


© 


TWLWH 


Write Enable Pulse Width 


120 




ns 


© 


TWLEH 


Write Enable Pulse Setup Time 


120 




ns 


© 


TELWH 


Write Enable Pulse Hold Time 


120 




ns 


© 


TDVWH 


Data Setup Time 


50 




ns 


© 


TWHDX 


Data Hold Time 







ns 


© 


TWLDV 


Write Data Delay Time 


50 




ns 


© 


TELEL 


Read or Write Cycle Time 


170 




ns 


© 




All devices tested at worst case limits. Room temp., 5 volt data provided for information - not guaranteed. 

Operating Supply Current (ICCOP) is proportional to Operating Frequency. 

Example: Typical ICCOP = 5mA/MHz. 

Capacitance sampled and guaranteed • not 100% tested. 



AC test conditions: Inputs — TRISE 
measured at 1.5V reference level. 



TFALL = 5ns; Output - CLOAD = 50pF. All timing 
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Advance Information 



HM-65161 

2048 X 8 Asynchronous 
CMOS Static RAM 



Features 



• FAST ACCESS TIME 

• LOW STANDBY CURRENT 

• LOW OPERATING CURRENT 

• DATA RETENTION @2.0VOLTS 

• TTL COMPATIBLE INPUTS AND OUTPUTS 

• JEDEC APPROVED PINOUT (2716, 6116 TYPE) 

• NO CLOCKS OR STROBES REQUIRED 

• WIDE TEMPERATURE RANGE 

• EQUAL CYCLE AND ACCESS TIME 

• SINGLE 5 VOLT SUPPLY 



55/70 ns MAX 
100/aA MAX 
60mA MAX 
40)UA MAX 



-550C to+1250C 



Description 



The HM-65161 is a CMOS 2048 x 8 Static Random Access Memory. 
It ismanufacturedusing the HARRIS'advanced SAJI IV process. The device 
utilizes asynchronous circuit design for fast cycle time and ease of use. 
The pinout is the JEDEC 24 pin, 8 bit wide standard which allows easy 
memory board layouts flexible to accomodate a variety of industry standard 
PROM's„RAM's, ROM's and EPROM's. The HM-65161 is ideally suited 
for use in microprocessor based systems with its 8 bit word length organiza- 
tion. The convenient output enable also simplifies the bus interface by 
allowing the data outputs to be controlled independent of the chip enable. 



Pinout 



TOP VIEW 



A7C 
A6 C 
A5C 
A4 C ' 

A3|I ; 

A2C f 
A1 C 7 
AOC 8 
DOOQ 9 
DQ1 C 10 
DQ2C 11 
GNDC 12 



24 3 VCC 
23 Da8 
22 I1A9 
21 Dw 
20 Dg 
3 AID 

De 

I]DQ7 
I1dQ6 
DdQ5 
3 DQ4 
3 DQ3 



PIN NAMES 

A Address Input 
DQ Data Input/Output 
E Chip Enable 
G" Output Enable 
W" Write Enable 



Logic Symbol 



f ■ 

w— c 

5- 

AO- 
A1 - 
A2- 
A3- 
A4- 
A5- 
A6- 
A7- 
A8- 
A9- 
AIO- 



— DQO 
0Q1 

— DQ2 

— DQ3 

— DQ4 
DQ5 

— DQ6 
DQ7 



Functional Diagram 



ADDRESS 
BUFFER 




ROW 
DECODER 






'128 





128 X 128 
MATRIX 



/ 16 / 16 / 16 / 16 / 16 / 



COLUMN DECODER 
AND 
INPUT/OUTPUT 



DQO 

-T^THRU 
'8 



ADDRESS 
BUFFER 



1 — I — rr 

A3 A2 A1 AO 



CAUTION: These devices are sensitive to electronic discharge. Proper I.C. handling procedures should be followed. 
Copyright (c) Harris Corporation 1982 
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Specifications HM-65161B-5 



ABSOLUTE MAXIMUM RATINGS* 


OPERATING RANGE 




Supply Voltage (VCC - GND) -0.3 to 8.0V 


Operating Supply Voltage 




Input or Output Voltage Applied (GND -0.3V) 


Commercial (—5) 


4.5V to 5.5V 


to (VCC +0.3V) 


Operating Temperature 




Storage Temperature -65oC to 1500C 


Commercial (—5) 


0oCto+75OC 



* CAUTION: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress only rating and functional operation of the device at these or at any 
other conditions above those indicated in the operational sections of this specification is not implied. 

ELECTRICAL CHARACTERISTICS 



D.C. 



READ 
CYCLE 



A.C. 

WRITE 
CYCLE 



NOTES: 







TEMP.&VCC= 












OPERATING 












RANGE 






TEST 


SYMBOL 


PARAMETER 


Mliil 


MA V 




UNITS 


CONDITIONS 


ICCSB1 


Standby Supply Current 




500 




/JA 


10 = 0, E =VCC-0.3V 


ICCSB 


Standby Supply Current 




15 




mA 


E = VIH, 10=0 


ICC 


Enabled Supply Current 




70 




mA 


E = OV 


ICCOP 


Operating Supply Current (5) 




70 




mA 


E = OV 


ICCDR 


Data Retention Supply Current 




200 




HA 


10=0. VCC = 2.0 














E = VCC-0.3V 


VCCDR 


Data Retention Supply Voltage 


2.0 






V 




II 


Input Leakage Current 


-1.0 


+1.0 




flA 


GND<,VI<.VCC 


lIOZ 


Input/Output Leakage Current 


-1.0 


+1.0 




PA 


GND< VIO<.VCC 


VI L 


Input Low Voltage 


-0.3 


0.8 




V 




VIH 


Input High Voltage 


2.4 


VCC 




V 










+ 0.3V 








VOL 


Output Low Voltage 




0.4 




V 


10 = 4.0mA 


VOH 


Output High Voltage 


2.4 






V 


10 = -1.0mA 


CI 


Input Capacitance (3) 




8 




PF 


VI = VCC or GND, 














f = 1MHz 


CIO 


Input/Output Capacitance (3) 




10 




PF 


VIO = VCCorGND, 














f = 1MHz 




TAVAV 


Read Cycle Time 


55 






ns 


® 


TAVQV 


Address Access Time 




55 




ns 





TELQV 


Chip Enable Access Time 




55 




ns 


® 


TELQX 


Chip Enable Output Enable Time 


10 






ns 


® 


TGLQV 


Output Enable Output Enable Time 




35 




ns 


® 


TGLQX 


Output Enable Output Enable Time 









ns 


® 


TEHQZ 


Chip Enable Output Disable Time 




25 




ns 


® 


TGHQZ 


Output Enable Output Disable Time 




25 




ns 


® 


TAVQX 


Output Hold from Address Change 


10 






ns 


® 


TAVAV 


Write Cycle Time 


55 






ns 


® 


TELWH 


Chip Selection to End of Write 


50 






ns 


® 


TAVWL 


Address Setup Time 









ns 


® 


TWLWH 


Write Enable Pulse Width 


50 






ns 


® 


TWHAV 


Write Enable Read Setup Time 


5 






ns 


® 


TGHQZ 


Output Enable Output Disable Time 




25 




ns 


® 


TWLQZ 


Write Enable Output Disable Time 




25 




ns 


® 


TDVWH 


Data Setup Time 


25 






ns 


® 


TWHDX 


Data Hold Time 


5 






ns 


® 


TWHQX 


Write Enable Output Enable Time 


5 






ns 


® 


TWLEH 


Write Enable Pulse Setup Time 


50 






ns 


® 


TDVEH 


Chip Enable Data Setup Time 


25 






ns 


® 



Q All devices tested at worst case limits. 

(2) Typical derating = 5mA/MHz increase in ICCOP; VI = VCC or GND. 

(3) Capacitance sampled and guaranteed - not 100% tested. 

AC test conditions: Inputs - TRISE = TFALL = 5ns; Output - CLOAD = 30pF. All timing 
measured at 1.5V reference level. 
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Specifications HM-65161'5 



ABSOLUTE MAXIMUM RATINGS* 


OPERATING RANGE 




Supply Voltage (VCC - GND) -0.3 to 8.0V 


Operating Supply Voltage 




Input or Output Voltage Applied (GND -0.3V) 


Commercial (—5) 


4.5V to 5.5V 


to (VCC ■K).3V) 


Operating Temperature 




Storage Temperature -65oC to 1 500C 


Commercial (—5) 


OOC to +750C 



• CAUTION: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress only rating and functional operation of the device at these or at any 
other conditions above those Indicated in the operational sections of this specification is not implied. 

ELECTRICAL CHARACTERISTICS 



D.C. 



READ 
CYCLE 



A.C. 

WRITE 
CYCLE 



NOTES: 







TEMP.&VCC= 










OPERATING 










RANGE 




TPQT 

1 CO 1 




DAD AMCTCD 
rAHAIVICI CrI 


MIN 


MAX 


UNITS 


rrtKiniTinMC 

OUIMUI 1 lUIMO 


ICCSB1 


Standby Supply Current 




1UO 


/iA 


10 = 0, E = VCC-0.3V 


ICCSB 


Standby Supply Current 




10 


mA 


E = VIH,IO=0 


ICC 


Enabled Supply Current 




60 


mA 


E = OV 


ICCOP 


Operating Supply Current (5) 




60 


mA 


e = OV 




Data Retention Supply Current 




40 


MA 


— n \/r»r^ — on 












P — \/f^O—f\ TV/ 
c — VUL. u.ov 




Data Retention Supply Voltage 


2.0 




V 




1 1 
1 1 


Input Leakage Current 


-1.0 


+1 .0 


fjLr\ 


riMn ^ \/i <" 

V3 IM LI ^ V 1 ^ V 


1 IC\'7 
1 \\J£. 


Input/Output Leakage Current 


-1.0 


+1.0 


M A 


f?Mn^ vin ^ \/cc 


VI L 


Input Low Voltage 


-0.3 


0.8 


V 




VIM 


Input High Voltage 


2.4 


VCC 


V 










+0.3 






VOL 


Output Low Voltage 




0.4 


V 


10 = 4.0mA 


VOH 


Output High Voltage 


2.4 




V 


10 = -1.0mA 


CI 


Input Capacitance 




8 


pF 


VI = VCC or GND, 












f = 1MHz 


CIO 


Input/Output Capacitance 




10 


pF 


VIO = VCC or GND, 












f = IMHz 


TAVAV 


Read Cycle Time 


70 




ns 


® 


TAVQV 


Address Access Time 




70 


ns 


® 


TELQV 


Chip Enable Access Time 




70 


ns 


® 


TELQX 


Chip Enable Output Enable Time 


10 




ns 


® 


TGLQV 


Output Enable Output Enable Time 




40 


ns 


® 




V/UlfJUl diaUlc Vi/UlfJUl didUlc 1 Itlic 







ns 




TEHQZ 


Chip Enable Output Disable Time 




35 


ns 


® 


TGHQZ 


Output Enable Output Disable Time 




35 


ns 


® 


TAVQX 


Output Hold from Address Change 


10 




ns 




TAVAV 


Write Cycle Time 


70 




ns 


® 


TELWH 


Chip Selection to End of Write 


65 




ns 


® 


TAVWL 


Address Setup Time 







ns 


® 


TWLWH 


Write Enable Pulse Width 


65 




ns 


® 


TWHAV 


Write Enable Read Setup Time 


5 




ns 


® 


TGHQZ 


Output Enable Output Disable Time 




35 


ns 


® 


TWLQZ 


Write Enable Output Disable Time 




35 


ns 


® 


TDVWH 


Data Setup Time 


30 




ns 


® 


TWHDX 


Data Hold Time 


5 




ns 


® 


TWHQX 


Write Enable Output Enable Time 


5 




ns 


® 


TWLEH 


Write Enable Pulse Setup Time 


65 




ns 


® 


TDVEH 


Chip Enable Data Setup Time 


30 




ns 


® 



Q) All devices tested at worst case limits. 

(D Typical derating » 5 mA/MHz increase in ICCOP; VI = VCC or GND. 
@ Capacitance sampled and guaranteed - not 100% tested. 

® AC test conditions: Inputs - TRISE = TFALL = 5ns; Output - CLOAD = 30pF. All timing 
measured at 1 .5V reference level. 
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Advance Information 



HM-6116 

2048 X 8 Asynchronous 
CMOS Static RAM 



Features 



• FAST ACCESS TIME 

• LOWSTANDBY CURRENT 

• LOW OPERATING CURRENT 

• DATA RETENTION @2.0VOLTS 

• TTL COMPATIBLE INPUTS AND OUTPUTS 

• JEDEC APPROVED PINOUT (2716, 6116 TYPE) 

• NO CLOCKS OR STROBES REQUIRED 

• WIDE TEMPERATURE RANGE 

• EQUALCYCLE AND ACCESS TIME 

• SINGLE 5 VOLT SUPPLY 



120 nsMAX 
100/aA MAX 
70mA MAX 

50/LtA MAX 



-550C to+1250C 



Description 



The HM-6116 is a CMOS 2048 x 8 Static Random Access Memory. 
It is manufactured using the HARRIS'advanced SAJI IV process. The device 
utilizes asynchronous circuit design for fast cycle time and ease of use. 
The pinout is the JEDEC 24 pin, 8 bit wide standard which allows easy 
memory board layouts flexible to accomodate a variety of industry standard 
PROM'S, RAM'S, ROM's and EPROM's. The HM-6116 is ideally suited 
for use in microprocessor based systems with its 8 bit word length organiza- 
tion. The convenient output enable also simplifies the bus interface by 
allowing the data outputs to be controlled independent of the chip enable. 



Pinout 




PIN NAMES 
A Address Input 
DQ Data Input/Output 
T Chip Enable 
G Output Enable 
W Write Enable 



Logic Symbol 



+VCC 

I 



F-0 




w— c 




5—0 




AO 


— DQO 


Al 


— DQl 


A2 


— DQ2 


A3 


— DQ3 


A4 


— DQ4 


A5 


— DQ5 


A6 


— DQ6 


A7 


— DQ7 


A8 




A9 




AlO 





Functional Diagram 



ADDRESS 
BUFFER 


A 


ROW 
DECODER 


y£ 




128 





128 X 128 
MATRIX 



" — {>— ; 



✓ 16 / 



16 / 16 / 16 



16 / 1( 



COLUMN DECODER 
AND 
INPUT/OUTPUT 



DOO 
■Tf-THRU 
007 



ADDRESS 
BUFFER 



1 — \ — \ — r 

A3 A2 Al AO 



CAUTION: These devices are sensitive to electronic discharge. Proper I.C. handling procedures should be followed. 
Copyright (C) Harris Corporation 1982 
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Specifications Hl\/I'6116'2 



ADdULU 1 c mMAIIVIUIVI rlM 1 IIMuo 


OPbnATING RANuc 




Supply Voltage (VCC - GND) -0.3 to 8.0V 


Onpmtinn Riinnix/ V/nltanp 




Input or Output Voltage Applied (GND -0.3V) 


Military (-2) 


4.5V to 5.5V 


to (VCC •H).3V) 


Operating Temperature 




Storage Temperature -65oCto150oC 


Military (-2) 


-55OC to + 1250c 



• CAUTION: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress only rating and functional operation of the device at these or at any 
other conditions above those indicated in the operational sections of this specification is not implied. 

ELECTRICAL CHARACTERISTICS 



D.C. 



o 

•D 
C 

o 
o 

"e 



CO 

<n 

'lI 
k_ 

(0 

X 



READ 
CYCLE 



A.C. 

WRITE 
CYCLE 



NOTES: 







TEMP.&VCC- 










OPERATING 










RANGE 




TEST 


SYMBOL 


PARAMETER 


MIN 


MAX 


UNITS 


CONDITIONS 


ICCSB1 


Standby Supply Current 




3 


mA 


10 = 0, E=VCC-0.3V 


ICCSB 


Standby Supply Current 




20 


mA 


E = VIH. 10=0 


ICC 


Enabled Supply Current 




85 


mA 


E = OV 


ICCOP 


Operating Supply Current (2) 




85 


mA 




E = OV 


iCCDR 


Data Retention Supply Current 




1.2 


mA 


10 = 0, VCC = 2.0 












E = VCC-0.3V 


VCCDR 


Data Retention Supply Voltage 






V 




II 


Input Leakage Current 




4-in n 


MA 


GND<.VI<.VCC 


lIOZ 


Input/Output Leakage Current 


in n 


4-1 n n 
T 1 u.u 


MA 


GND< VIO<.VCC 


VIL 


Input Low Voltage 


-0.3 


0.8 


V 




VIH 


Input High Voltage 


VCC 


VCC 


V 








-2.0 


+0.3 






VOL 


Output Low Voltage 




0.4 


V 


10 = 4.0mA 


VOH 


Output High Voltage 


2.4 




V 


10 = -1.0mA 


CI 


Input Capacitance (3) 




8 


PF 


VI = VCC or GND, 












f=1MHz 


CIO 


Input/Output Capacitance 




10 


PF 


VIO = VCC or GND, 












f = 1MHz 


TAVAV 


Read Cycle Time 


120 




ns 


vi) 


TAVQV 


Address Access Time 




120 


ns 


Q4; 


TELQV 


Chip Enable Access Time 




120 


ns 


/TV 


TELQX 


Chip Enable Output Enable Time 


10 




ns 


is) 


TG LQV 


Output Enable Output Enable Time 




80 


ns 




TG LQX 


Output Enable Output Enable Time 


10 




ns , 




TEHQZ 


Chip Enable Output Disable Time 




40 


ns 


® 


TGHQZ 


Output Enable Output Disable Time 




40 


ns 


® 


TAVQX 


Output Hold from Address Change 


10 




ns 




TAVAV 


Write Cycle Time 


120 




ns 


® 


TELWH 


Chip Selection to End of Write 


70 




ns 


® 


TAVWH 


Address Valid to End of Write 


105 




ns 


® 


TAVWL 


Address Setup Time 


20 




ns 


® 


TWLWH 


Write Enable Pulse Width 


70 




ns 


® 


TWHAV 


Write Enable Read Setup Time 


5 




ns 


® 


TGHQZ 


Output Enable Output Disable Time 




40 


ns 


® 


TWLQZ 


Write Enable Output Disable Time 




50 


ns 


® 


TDVWH 


Data Setup Time 


35 




ns 


® 


TWHDX 


Data Hold Time 


5 




ns 


® 


TWHQX 


Write Enable Output Enable Time 


5 




ns 


® 


TWLEH 


Write Enable Pulse Setup Time 


70 




ns 




TDVEH 


Chip Enable Data Setup Time 


35 




ns 





® All devices tested at worst case limits. 
(5) Typical derating = 5mA/MHz increase in ICCOP; VI = VCC or GND. 
(5) Capacitance sampled and guaranteed - not 100% tested. 

® AC test conditions: Inputs - TRISE = TFALL = 5ns; Output - CLOAD = lOOpF 
(including scope and jig) All timing measured at 1 .5V reference level. 
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SEMICONDUCTOR CMOS DIGITAL PRODUCTS DIVISION 



HM5-6564 

8K X 8, 16K X 4 CMOS RAM 



Features 



LOW POWER STANDBY 
LOW POWER OPERATION 
DATA RETENTION 
TTL COMPATIBLE IN/OUT 
THREE STATE OUTPUTS 
FAST ACCESS TIME 

FULL MILITARY TEMPERATURE AVAILABLE 
INDUSTRIAL TEMPERATURE STANDARD 
COMMERCIAL TEMPERATURE AVAILABLE 
ON CHIP ADDRESS REGISTERS 
ORGANIZABLE 8K x 8 or 16K x 4 
40 PIN DIP PINOUT - 2,000" x 0.900" 



4mW lAAX 
280mW/MHz MAX 
2.0V MIN 



350ns MAX 
-550c to 1250c 
-40OC to 850C 
QOC to 750c 



Description 

The HM-6564 is a 6.4K bit CiVlOS RAM. It consists of 16 HM4-6504 4K x 1 
CMOS RAMs, in leadless carriers, mounted on a ceramic substrate. The HM- 
6564 is configured as an extra wide, standard length 40 pin DIP. The memory 
appears to the system as an array of 16 4K x 1 static RAMs. The array is or- 
ganized as two 8K by 4 blocks of RAM sharing only the address bus. The data 
inputs, data outputs, chip enables and write enables are separate for each 
block of RAM. This allows the user to organize the HM-6564 RAM as either 
an 8K by 8 or a 16j< by 4 array. The HM-6564 also contains decoupling 
capacitors to reduce noise and to minimize the need for additional external 
decoupling. 

This 64K memory provides a unique blend of low power CMOS semiconductor 
technology and advanced packaging techniques. The HM-6564 is intended for 
use in any application where a large amount of RAM is needed, and where 
power consumption and board space are prime concerns. The guaranteed low 
voltage data retention characteristics allow easy implementation of non- 
volatile read/write memory by using very small batteries mounted directly on 
the memory circuit board. Example applications include digital avionic in- 
strumentation, remote data acquisition, and portable or hand held digital com- 
munications devices. 



Pinout 

TOP VIEW 



*GND C 




H210388 V 


40 


] 


vcc 


Q4 [ 


2 




39 


] 


QO 


D4 C 


3 




38 


3 


DO 


Q5 C 


4 




37 


] 


Q1 


D5 C 


5 




36 


3 


D1 


AO C 


6 




35 


] 


All 


Al [ 


7 




34 


] 


A10 


A2 C 


8 




33 


] 


A9 


E3 C 


9 




32 


] 


El 


* W2 C 


10 




31 


3 


W1 


W2 C 


11 




30 


3 


W1* 


E4 C 


12 




29 


] 


E2 


A6 C 


13 




28 


] 


A5 


A7 C 


14 




27 


] 


A4 


AS t 


15 




26 


3 


A3 


06 C 


16 




25 


3 


□2 


Q6 [ 


17 




24 


3 


Q2 


D7 C 


18 




23 


3 


D3 


Q7 C 


19 




22 


3 


Q3 


♦ vcc c 


20 


HM5-6564y^ 


21 


1 


GND » 


•NOTES: 













Pins 20 and 40 (VCC) are internally connected. 
Sinnilarly pins 1 and 21 (Ground) are connected. 
The user is advised to connect all four VCC pins 
and Ground pins to his board busses. This will 
improve power distribution across the array and 
will enhance decoupling. 

Pin 10 is internally connected to pin 11, and 
pin 30 is connected to pin 31. For those users 
wishing to preserve board compatibility with 
possible future RAM arrays, we recommend 
connections to the write lines be made at pins 
1 1 and 31 , leaving pins 10 and 30 free for future 
expansion. 



Functional Diagram 



W1 

El 



yv2- 

E3- 



DOQO 01 Q1 D2 Q2 D3 03 



E:' T^r' lir' 



m 



04 Q4 OS Q5 06 06 07 Q7 



CAUTION: These devices are sensitive to electronic discharge. Proper I.C. handling procedures should be followed. 
© IC MASTER 1983 
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Specifications HM5-6564-2/HIVI5-6564-9 



ABSOLUTE MAXIMUM RATINGS* 

Supply Voltage - (VCC - GND) -0.3V to +8.0V 



Input or Output Voltage Applied 
Storage Temperature 



(GND -0.3V) 
to (VCC +0.3V) 

-65oCto+150OC 



OPERATING RANGE 

Operating Supply Voltage 

Military (-2)/lndustrial (-9) 

Operating Temperature 
Military (-2) 
Industrial (-9) 



+4.5V to +5.5V 

-550C to +1250C 
-40OC to +850C 



* CAUTION: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress only rating and functional operation of the device at these or at any 
other conditions above those indicated in the operational sections of this specification is not implied. 



ELECTRICAL CHARACTERISTICS 







TEMP. & VCC = 
OPERATING 
RANGE 


TEMP. = 250C ® 
VCC = 5.0V 




TEST 


SYMBOL 


PARAMETER 


MIN 


MAX 


TYP 


MAX @ 


UNITS 


CONDITIONS 


ICCSB 


Standby Supply Current 




800 




150/48 


WA 


10 = 

VI = VCC or GND 


ICC0P1 


Operating Supply 
Current (8K x 8) (5) 




56 


40 




mA 


f = 1MHz, 10 = 
VI = VCC or GND 


ICC0P2 


Operating Supply 

f^iirrpnt (IRK v d) 




28 


20 




mA 


f = 1MHz, 10 = 
VI = VCC or GND 


ICCDR 


nnta Rptpntinn 
ua^a itc LCI iL lull 

Supply Current 




400 




48/32 


U.A- 


10 = 0, VCC = 2.0, 
VI = VCC or GNd' 




Data Retention 
Supply Voltage 


2.0 




1.4 




V 


GND-^VI ^ VCC 


IIA 


Address Input Leakage 


-20 


+20 


1 




UA 


IID1 


Data Input Leakage 

\0 FN A U / 


-3 


+3 


0.1 




flA 


GND^VI-^! VCC 


IID2 


Data Input Leakage 
(IRK X 4) 


-5 


+5 


0.5 




fiA 


GND^VI<:VCC 


IIE1 


Enable Input Leakage 

tfiK X Ri 

\0 IN A O / 


-10 


+10 


0.2 




fJLA 


GND^VI^VCC 


IIE2 


Enable Input Leakage 

M Rl^ V A) 

\ 1 OlX AH/ 


-5 


+5 


0.2 




fJLA 


GND^VI^VCC 


IIW 


Write Enable Input 
Leakage (Each) 


-10 


+10 


0.5 




flA 


GND^VI^VCC 


I0Z1 


Output Leakage (8K x 8) 


-5 


+5 


0.4 




flA 


GND^VO^VCC 


I0Z2 


Output Leakage (16K x 4) 


-10 


+10 


1 




IJLA 


GND^VO^VCC 


VIL 


Input Low Voltage 


-0.3 


0.8 


2.0 




V 




VIH 


Input High Voltage 


VCC-2.0 


VCC +0.3 


2.0 




V 




VOL 


Output Low Voltage 




0.4 


0.25 




V 


10 = 2.0mA 


VOH 


Output High Voltage 


2.4 




4.0 




V 


10 = -1 .OnnA 


CIA 


Address Input 
Capacitance @ 




200 


170 




PF 


f = 1MHz, 

VI = VCC or GND 


CID1 


Data Input 

Capacitance (8K x 8) @ 




50 


30 




PF 


f = 1MHz, 

VI =VCC or GND 


CID2 


Data Input 

Capacitance (16K x 4) ® 




100 


60 




pF 


f = 1MHz, 

VI = VCC or GND 


CIE1 


Enable Input 
Capacitance {8K x 8) © 




160 


100 




pF 


f = 1MHz, 

VI = VCC or GND 


CIE2 


Enable Input 

Capacitance (16K x 4) (3) 




80 


50 




pF 


f = 1MHz, 

VI = VCC or GND 


CIW 


Write Enable Input 
Capacitance (Each) @ 




100 


80 




pF 


f = 1MHz, 

VI = VCC or GND 


C01 


Output Capacitance 
(8Kx8) ® 




50 


30 




pF 


f=1MHz, 
VO = VCC or GND 


C02 


Output Capacitance 
(16Kx4) © 




100 


60 




pF 


f = 1MHz, 
V0 = VCC or GND 


CVCC 


Decoupling Capacitance 


.25 




0.33 




jUF 


f = 1MHz 



NOTES: 
® 



Each individual RAM in the leadless carrier is fully tested at (5) 
worst case limits of temperature and voltage. The complete 
assembled HM-6564 array is tested at room temperature 
only. The worst case parameters are guaranteed over the 
specified temperature and voltage ranges. Room temperature, ^ 
5 volt data is provided for information purposes and is not 
guaranteed. (§) 
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Operating supply current is proportional to operating fre- 
quency. ICCOP is specified at an operating frequency of 
1MHz, indicating repetive accessing at a IjUs rate. Operation 
at slower rates will decrease ICCOP proportionally. 

Capacitance sampled and guaranteed - not 100% tested. 
This value is guaranteed and tested at 250C. 
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80 



ELECTRICAL CHARACTERISTICS 







TEMP & VCC = 
OPERATING 
RANGE 


TEMP = 2500 
VCC = 5.0 V 






TEST 


SYMBOL 


PARAMETER 


MIN 


MAX 


MIN 


TYP 


MAX 


UNITS 


CONDITIONS 


TELQV 


Chip Enable Access 




350 




250 


300 


ns 


® 


TAVQV 


Address Access 

(TA\/n\/=TPI nV+TAV/PI \ 




400 




270 


350 


ns 


® 


TELQX 


^iitmi+ Pno^lo 
V^UipuL ClldUIC 


20 


120 




50 


1 uu 


ns 


(5) 


TPt-in7 


^^11+1^11+ r^Icat^ln 
^w/UL|JUl L'lddUIC 




120 




50 


1 uu 


ns 


C5; 


TPI PI 


Reed or Write Cycle 


480 




410 


320 




ns 




TELEH 


Chip Enable Low 


350 




300 


250 




ns 


® 


TEHEL 


Chip Enable High 


130 




110 


70 




ns 


(D 


TAVEL 


Address Setup 


50 




50 


20 




ns 


(D 


TELAX 


Address Hold 


50 




50 


20 




ns 


(D 


TWLWH 


Write Enable Low 


150 




130 


100 




ns 


(D 


TWLEH 


Write Enable Setup 


250 




220 


170 




ns 




TWLEL 


Early Write Setup 
(Write Mode) 


10 




10 







ns 




TWHEL 


Write Enable Read Setup 


10 




10 







ns 


(D 


TELWX 


Early Write Hold 
(Write Mode) 


100 




100 


70 




ns 


(D 


TDVWL 


Data Setup 


10 




10 







ns 


(D 


TDVEL 


Early Write Data Setup 


10 




10 







ns 


(D 


TWLDX 


Data Hold 


100 




100 


70 




ns 


(D 


TELDX 


Early Write Data Hold 


100 




100 


70 




ns 


(D 


TQVWL 


Data Valid to Write 
(Read-Modify-Write) 















ns 


(D 



A.C. 



NOTES: 



(D AC Test Conditions: 



Inputs - Trise = Tfall - 20ns. 
Outputs - CLOAD " lOOpF. 
Tinning measured at 1.5V reference level. 
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PREVIEW 



HM-92560 

256K SYNCHRONOUS 
CMOS RAM MODULE 



Features 



• LOW STANDBY CURRENT 

• FAST ACCESS TIME 

• DATA RETENTION 

• THREE STATE OUTPUTS 

• ORGANIZABLE AS 32Kx8 or 16Kx16 ARRAY 

• ON CHIP ADDRESS REGISTERS 

• 48 PIN DIP PINOUT-2.53" x 1.30" x 0.25" 

• SYNCHRONOUS OPERATION YIELDS 
LOW OPERATING POWER 

• WIDE TEMPERATURE RANGE 



1m A/8 mA 
250 ns 
2.0V min VCC 



30mA/MHz 
-55°C to +125°C 



Description 

The HM-92560 is a high density 256K bit CMOS RAM module. Sixteen synchronous 
HM-6516 2K X 8 CMOS RAMs in leadless chip carriers are mounted on a multilayer 
ceramic substrate. The HM-92560 RAM module is organized as two 16K by 8 CMOS 
RAM arrays sharing a common address bus. Separate data input/output buses and 
chip enables allow the user to format the HM-92560 as either a 16Kxl6 or 32Kx8 
array. Ceramic capacitors are included on the substrate to reduce noise and to 
minimize the need for additional external decoupling. 

The synchronous design of the HM-92560 provides low operating power along with 
address latches for ease of interface to multiplexed address/data lius microproces- 
sors. 

The HM-92560 is physically constructed as an extra wide 48 pin dual-in-line 
package with standard 0.1" centers between pins. This packaging technique 
combines the high packing density of CMOS and leadless chip carriers with the 
ease of use of DIP packaging. 



Pinout 



GND 


c 








VCC 


A7 


c 


2 


47 




AO 


A8 


c 


3 


46 




A1 


A9 


c 




45 




A2 


A10 










A3 


Tl 


c 


6 


43 


□ 


A4 


e5 


c 


7 


42 




A5 


E3 


c 


8 


41 


□ 


A6 




c 


9 


40 




E16 


r5 


c 


10 , 


39 




fil 


E6 


c 


11 


38 


□ 


eT4 


E7 


c 


12 


37 


□ 






c 


13 


35 


□ 


GB 


E8 


c 


H 


35 




Ell 


E9 


c 


15 


34 




E12 


DQO 


c 


16 


33 


□ 


DQ8 


DQ1 


c: 


17 


32 


□ 


DQ9 


DQ2 


c 


18 


31 


□ 


DQ10 


DQ3 


c 


19 


.30 


□ 


DQ11 


DQ4 


c 


20 


29 




DQ12 


DQ5 


c 


21 . 


28 




DQ13 


DQ6 


c 


22 


27 


□ 


DQ14 


DQ7 


c 


23 


26 


□ 


DQIS 


ETO 


c 


24 


2= 


□ 


fn 



Functional Diagram 
w- 

A0-A10 



El 





AO- 


■10 _ 






W 


E 






DQO-7 




G 



E8 





AO-10 ^ 






E 


G 


DQO-7 








AO- 


■10 


W 










E 


^ DQO-7 







E9 



E16 



w 


AO-10 


G \ 


E 


DQO-7 


\ 



DQO-7 



GA 



GB 



DQ8-15 



HM-6516 



CAUTION: Electronic devices are sensitive to electrostatic discharge. Proper i.C. handling procedures should be followed. 
Copyright © Harris Corporation 1982. 
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Preliminary 



HM-6641 

512 X 8 CMOS PROM 



Features 



500/iW MAX. 
50mW/MH2 MAX. 
250ns MAX. 



• LOW POWER STANDBY 

• LOW POWER OPERATION 

• FAST ACCESS TIME 

• FIELD PROGRAMMABLE 

• POLYSILICON FUSE LINKS 

• TTL COMPATIBLE IN/OUT 

• POPULAR PINOUT LIKE BIPOLAR 7641 

• THREE STATE OUTPUTS 

• ADDRESS LATCHES INCLUDED ON CHIP 

• EASY MICROPROCESSOR INTERFACING 

• WIDE TEMPERATURE RANGES 



Description 

The HM-6641 is a 512 x 8 CMOS polysilicon fuse link Programmable Read 
Only Memory in the popular 24 pin, byte wide pinout. Synchronous circuit 
design techniques combine with CMOS processing to give this device high 
speed performance with very low power dissipation. 

On chip address latches are provided, allowing easy interfacing with recent 
generation microprocessors that use multiplexed address/data bus structures, 
such as the 8085. The output enable controls, both active low and active 
high, further simplify microprocessor system interfacing by allowing output 
data bus control independent of the chip enable control. The data output 
latches allow the use of the HM-6641 in high speed pipelined architecture 
systems, and also in synchronous logic replacement functions. 

Applications for the HM-6641 CMOS PROM include low power handheld 
microprocessor based instrumentation and communications systems, remote 
data acquisition and processing systems, processor control store, and synch- 
ronous logic replacement. 



Pinout 

TOP VIEW 



A7 C 1 

A6C 2 
ASC 3 
A4C 4 
A3C 5 
A2C 6 
A1 C 7 
AOC 8 
QOC 9 
Ql C '0 
QZC n 
GNDC '2 



24 3vCC 
23 3A8 

22 Dcn 

21 355 

20 3 G3 

19 3 7 

18 3 P 
17 3Q7 
16 ]Q6 
15 3Q5 
14 3Q4 
13 3 03 



A Address Input 
Q Data Output 
E Chip Enable 
G Output Enable 
P Program Enable 
(P = Gnd. except when 
programming) 



Logic Symboi 




Functional Diagram 



A8- 
A7- 





A . 








LATCHED 




GATED 




64xM 


ADDRESS 
REGISTER 




ROW 
DECODER 






A , 


— 

'64 


MATRIX 


'e 








. tlNtS POSITIVE LOGIC ■ 
ACTIVE HIGH 



OAT* lATCHEt 

I HIGH -* O - D 

a LATCHES ON FALLING EDGE 

AOORCSS LATCHES AND GATED 

OECOOEDS: 

LATCH ON RISING EDGE OF L 
GATE ON KISING EDGE Of G 



CAUTION: These devices are sensitive to electrostatic discharge. 



Copyright (C) Harris Corporation 1980 
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Specifications HM-66412/HI\/l-6641-9 



ABSOLUTE MAXIMUM RATINGS* 


OPERATING RANGE 




Supply Voltage -VCC +8.0V 


Operating Supply 






Military (-2) 


4.5V to 5.5V 


Inmit or Diitniit Vnltanp AnnlipH niMH -D ^Vtn 


InrliKtrinl 


4 t^V tn R 
H.OV \\j O.Uv 


VCC +0.3V 








Operating Temperature 




Storage Temperature -650C to +1 50OC 


Military (-2) 


-550Cto+1250C 




Industrial (-9) 


-40OC to +850C 



* CAUTION: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress only rating and functional operation of the device at these or at any 
other conditions above those indicated in the operational sections of this specification is not implied. 



ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEMP & VCC = 
OPERATING 
RANGE 


TEMP=250C 
VCC=5.0 


UNITS 


TEST 
CONDITIONS 


MIN 


MAX 


TYPICAL 


ICCSB 


Standby Supply Current 




100 


10 




10=0 














VI = GND OR VCC 


ICCOP 


Operating Supply Current (5) 




10 


5 


mA 


f = 1MHz, 10-0 














VI = VCC or GND 


II 


Input Leakage Current 


-1.0 


+1.0 


0.0 




GND<VI<VCC 


lOZ 


Output Leakage Current 


-1 .0 


+1.0 


10.5 


^1A 


GND<VO<VCC 


VIL 


Input Low Voltage 


-0.3 


0.8 


2.0 


V 




VIH 


Input High Voltage 


VCC -2.0 


VCC +0.3 


2.0 


V 




VOL 


Output Low Voltage 




0.4 


0.1 


V 


lOL = 3.2mA 


VOH 


Output High Voltage 


2.4 




4.25 


V 


lOH = -1 .OnnA 


CI 


Input Capacitance (3) 




8.0 


5.0 


PF 


VI = VCC or GND 












f = 1MHz 


CO 


Output Capacitance (3) 




10.0 


8.0 


PF 


VO = VCC OR GND 












f=1MHz 



TELQV 


Chip Enable Access Time 




250 


150 


ns 


® 


TAVQV 


(TAVQV = TELQV + TAVEL) 














Address Access Time 




270 


150 


ns 





TELQX 


Chip Enable Output Enable Time 


20 


150 


70 


ns 


® 


TGVQX 


Output Enable Output Enable Time 


20 


150 


70 


ns 





TGXQZ 


Output Enable Output Disable Time 


20 


150 


70 


ns 





TELEH 


Chip Enable Pulse Negative Width 


250 




150 


ns 





TELEL 


Read Cycle Time 


400 




230 


ns 





TEHEL 


Chip Enable Pulse Positive Width 


150 




80 


ns 


© 


TAVEL 


Address Set-up Time 


20 







ns 





TELAX 


Address Hold Time 


60 




40 


ns 






NOTES: 

All devices tested at worst case limits. Room temp., 5 volt data provided for information - not guaranteed. 

Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 5mA/MHz. 
Capacitance sampled and guaranteed - not 100% tested. 

AC Test Conditions: Inputs-TRISE =TFALL = 20nsec; Outputs -CLOAD = 50pF. All timing measurements 
at 1.5V. 
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Read Cycle 




-10 1 2 

•G HAS SAME TIMING AS G EXCEPT SIGNAL IS INVERTED 



TRUTH TABLE 



TIME 


INPUTS 


OUTPUTS 




REFERENCE 


E 


G 


A 





FUNCTION 














-1 


H 


H 


X 


z 


MEMORY DISABLED 







H 


V 


z 


CYCLE BEGINS-ADDRESSES ARE LATCHED 


1 


L 


L 


X 


X 


OUTPUT ENABLED 


2 


L 


L 


X 


V 


OUTPUT VALID 


3 


_r 


L 


X 


V 


OUTPUT LATCHED 


4 


H 


H 


X 


z 


READ ACCOMPLISHED AND OUTPUT DISABLED 


5 


H 


H 


X 


z 


PREPARE FOR NEXT CYCLE (SAME AS -1) 


6 


"V. 


H 


X 


z 


CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 01 



In the HM-6641 read cycle, the address information is 
latched into the on chip registers on the falling edge of 
E(T = 0). Minimum address setup and hold time require- 
ments must be met. After the required hold time.the 
addresses may change_state without affecting device opera- 
tion. To read data G1 and G2 must be low, and G3 must 
be high. After access time, E may be taken high to latch 



the data outputs and begin TEHEL. Taking either or 
both G1 or G2 high or G3 low will force the output buffers 
to a high impedance state. The output data may be re- 
enabled at any time taking G1 and G2 low and G3 high. 
On the falling edge of E the data will be unlatched. P 
should be grounded except when in the programming mode. 
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PRELIMINARY 



HM-6616 

2K X 8 CMOS PROM 



Features 



LOW STANDBY AND OPERATING POWER 

• ICCSB - lOO^JA 

• ICCOP - 13mA/MHz 
FAST ACCESS TIME 
INDUSTRY STANDARD PINOUT 
SINGLE 5.0 VOLT SUPPLY 
TTL COMPATIBLE INPUTS 
HIGH OUTPUT DRIVE 
SYNCHRONOUS OPERATION 
ON-CHIP ADDRESS LATCHES 
SEPARATE OUTPUT ENABLE 

FULL INDUSTRIAL AND MILITARY TEMPERATURE RANGES 



175ns 



12 LSTTL LOADS 



Description 



The HM-6616 is a 16,384 bit fuse link CMOS PROM in a 2K word by 8 bit/word 
format with "Three State" outputs. This PROM is available in the standard 0.600 
inch wide DIP. 

The HM-6616 utilizes a synchronous design technique. This includes on-chip 
address latches and a separate output enable control which makes this device 
ideal for applications utilizing recent generation microprocessors. This design 
technique, combined with the Harris advanced self-aligned silicon gate CMOS 
process technology offers ultra-low standby current. Low ICCSB is ideal for 
battery applications or other systems with low power requirements. 

The Harris polysilicon fuse link technology is utilized on this and all other Harris 
CMOS PROMS. This gives the user a PROM with permanent, stable storage 
characteristics over the full industrial and military temperature and voltage 
ranges. Polysilicon fuse technology combined with the low power characteristics 
of CMOS provides an excellent alternative to standard Bipolar PROMS or NMOS 
EPROMS. 

All bits are manufactured storing a logical "0" and can be selectively 
programmed for a logical "1" at any bit location. 



Pinout 

TOP VIEW 



A7 r 

A7 l_ 


1 ^ 


24 


D vcc 


A6 Q 


2 


23 


I] A8 


A5 


3 


22 


^ A9 


A4 Q 


4 


21 


□ p 




5 


20 


□ g 


A2C 


6 


19 


]3 A10 




7 


18 




AO C 


8 




□ 07 


QO {2 


g 


16 


I] Q6 




10 


15 


D Q5 


Q2 Q 


11 


14 


^ 04 


GND Q 


12 


13 


"2 03 




PIN NAMES 




A Address Input G 


Output Enable 


Q Data Output T 


Program EnabI 


E Chip Enable 







Logic Symbol 





P +VCC 






6 1 






E -0 








G -O 






QO 


AO 






01 


A1 






Q2 


A2 






03 


A3 






04 


A4 






05 


A5 






06 


A6 






07 


A7 








A8 








A9 








A10 









Functional Diagram 



MSB 
A10 O— 



LSB 



LATCHED 
ADDRESS 
REGISTER 




GATED 
ROW 
DECODER 






128 





128 X 128 
MATRIX 



o-ct> 



GO 



16 



1£ 



16 



GATED COLUMN 
DECODER AND DATA 
OUTPUT CONTROL 



>4 



7^ 



LATCHED ADDRESS 
REGISTER 



MSB 



A3 A2 A1 AO 



LSB 



— o 



QO 



Q2 



03 



Q4 



05 



Q6 



Q7 



ALL LINES POSITIVE LOGIC: 
ACTIVE HIGH 

THREE STATE BUFFERS: 

A HIGH — OUTPUT ACTIVE 

ADDRESS LATCHES AND GATED DECODERS: 
LATCH ON RISING EDGE OF L 
GATE ON RISING EDGE OF G 



CAUTION: These devices are sensitive to electronic discharge. Proper I.C. handling procedures should be followed. 
Copyright © Harris Corporation 1982 
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Specifications HM'6616-9l-2h8 ® 



ABSOLUTE MAXIMUM RATINGS 



Supply Voltage +8.0 VOLTS 

Input/Output Voltage Applied GND-0.3V to VCC+0.3V 

Storage Temperature Range - 65°C to + 1 50°C 
Operating Temperature Range 

Military- HM-6616-2/-8 -55°C to +125°C 

Industrial - HM-661 6-9 -40°C to +85°C 

Operating Voltage Range +4V to +7V 



* CAUTION: Stresses above those listed under the "ABSOLUTE MAXIMUM RATINGS" may cause 
permanent damage to the device. This is a stress only rating and operation of the device at these or any 
other conditions above those indicated in the operational sections of this specification is not implied. 



D.C. ELECTRICAL CHARACTERISTICS VCC = 5.0V ± 10%; Ta = Industrial -40°C to +85°C (HM-6616-9) 

= Military -55°C to +125°C (HM-6616-2/-8) 



SYMBOL 


PARAMETER 


MIN 


MAX 


UNITS 


TEST CONDITIONS 


VIH 


LOGICAL ONE 
INPUT VOLTAGE 


2.4 




V 




VIL 


LOGICAL ZERO 
INPUT VOLTAGE 




0.8 


V 




VOH 


LOGICAL ONE 
OUTPUT VOLTAGE 


2.4 




V 


lOH = - 2.0 mA 


VOL 


LOGICAL ZERO 
OUTPUT VOLTAGE 




0.4 


V 


lOL = +4.8 mA 


II 


INPUT LEAKAGE 


-1.0 


1.0 


fxA 


OV^VIN^VCC 


lOZ 


OUTPUT LEAKAGE 


-1.0 


1.0 




OV^VO^VCC 
G = HIGH 


ICCSB 


STANDBY POWER 












SUPPLY CURRENT 




100 


IxA 


VIN=VCC orGND 
VCC = 5.5 V 
10 = 


ICCOP 


OPERATING POWER 












SUPPLY CURRENT 




13 


mA 


f = 1 MHz 
VCC = 5.5 V 
10 = 

VIN=VCC orGND 


CIN 


INPUT 

CAPACITANCE* 




6 


Pf 


f = 1 MHz 
VIN=VCC or GND 


COUT 


OUTPUT 
CAPACITANCE* 




10 


pf 


f = 1 MHz 
VIN=VCC or GND 



'Guaranteed and sampled, but not 100% tested. 
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Specifications HM'6616'91'21'8 



A.C. ELECTRICAL CHARACTERISTICS VCC = 5.0V ± 10%; Ta = Industrial -40°Cto +85°C (HM-6616-9) 

= Military -SS^C to +125°C (HM-6616-2/-8) 



SYMBOL 


PARAMETER 


MIN 


MAX 


UNITS 


TEST CONDITIONS 


TAVQV 


Ar^r\ocoe A^^ceo tikjic 




i7o 


ns 


see notes 1, 2 


TCI rwi 


^LJID CTKIADI C A^^COO TIftAC 

Onir' cNAdLc AOUboJa 1 IMt 






ns 






TCI rwf 
TcLUX 


L>nir tiNADLt IIMt 


c 
D 




ns 






TAVEL 


ADDRESS SETUP TIME 


25 




ns 






TELAX 


ADDRESS HOLD TIME 


30 




ns 






TELEH 


CHIP ENABLE LOW WIDTH 


150 




ns 






TEHEL 


CHIP ENABLE HIGH WIDTH 


50 




ns 






TELEL 


CYCLE TIME 


200 




ns 






TGLQV 


OUTPUT ACCESS TIME 




75 


ns 






TGLQX 


OUTPUT ENABLE TIME 


5 




ns 






TGHQZ 


OUTPUT DISABLE TIME 




75 


ns 






TEHQZ 


CHIP ENABLE DISABLE TIME 




75 


ns 







NOTE 1 : All A.C. parameters tested at worst case limits and per test circuits and definitions In Figures 1 and 2 . 
NOTE 2: Input test signals must switch between OV and 3.0V. Input rise and fall times must be <20 ns. 



Switching Waveforms 



• TAVQV. 



ADDRESSES 



-.J 



1.5V 



WTAVEL-^I TELAX 



■TELEL 1- 



U TEHEL- 



DATA 
OUTPUT 
Qo - 07 



-TELEH- 



■TELQV- 



— ^1-* TGLQV *-\ 

1.5VX I 
|\ 1- 



— HTGLQXf-*-— i 



■TELQX- 



7 



1.5V 
TEHQZ 



VALID 
ADDRESSES 



I I 

TGHQZ 



VALID 
DATA 



■3.0V 
■OV 

3.0 V 
■OV 

■3.0 V 
OV 



'TS. 



FIGURE 1 
READ CYCLE 



VCC 



OUTPUTS O 




O TEST POINT 



5ion 



I50pf* 
'including jig and probe capacitance 



FIGURE 2 
OUTPUT TEST CIRCUIT 
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HITACHI Memory Products Quick Reference Chart 

TYPICAL CHARACTERISTICS 



MOS RAM 


Process 


Number 
of bits 


Orgarii- 
zation 


Mode 


Access 
Time 
fns) mox. 


Cycle 
Time 
{ris) min. 


Supply 
Voltage 

AA 


Typ. Power 
Dissipation 


Package * 


n 1 t 

ixepiacemenT 


T 

lyp© No. 


Pin No, 


C 


G 


p 




NMOS 


4K 


1024x4 


Static 


low 




+ 5 


200 


18 




o 


o 


Intol 911/1 


u^>1/170^^y1A o 




zLAJ 




o 


o 


iniei zu^ 








+ 5 


200 


18 




o 


o 


Intol 011/1 






A'^0 




o 


o 


Intol 911/1 




CMOS 


300 


460 


+ 5 


20 


18 






o 


nvjrnb nivi-Qoi^ 












o 




U\AA^AQ. 
nMO I^k5 


70 


70 


+ 5 


200 


18 






o 


Intel 91/lA 

initJi zi^4o 


nMO i^40-0 


oO 


OO 






o 


Intel 91/lA 


nIVIO l^40L 


70 


7Pl 


+ 5 


200 


10 






o 


Intel oi/IA 
IftlfcJI ^ l^40 


MMO I4OL-0 


oO 


A^ 
OO 






o 


Intel 01/1A 


UKAA'i^^ 


4096xl 


/1'^0 


A/IP) 
CK4W 






18 






o 




UN^A1/17 
nlVlOl^/ 


70 


7Pi 


+ 5 


75 


18 




o 


o 


Intel 9M7 


nlVIO 1*4/ -O 


OO 

^o 


OO 
^40 




o 


o 


Intel 91/17 


UN^Al/17U yICi 
nlVIOl^/n-^40 




o 


o 


Intel 91/17 
IMItrl Z 1*4/ 


nMO W/n-oO 


oO 
70 


OO 

7n 




o 


o 


Intel 91/17 
U 11 t:l Z 1^/ 


nivioi^/L 




o 


o 


Intel 91/17 


nMO l^/L-O 


OO 


OO 




o 


o 


Intel 91/17 
IIIIUI /:l*4/ 


l-l^ylA^/17Ul '^c: 
nivioi^/ML-oo 


45 


45 




o 


o 


Intel 2147 


WNj1A1/17I-II a^ 


OO 


OO 




o 


o 


Intel 2147 


I_|K^A1A7 a 
MMO IO/-C5 


16K 


16384x1 






+ 5 


150 


20 




o 


o 


Intel 2167 


HM6167-6 


85 


85 




o 


o 


Intel 2167 


HM6167 


70 


70 




o 


o 


Intel 2167 


HM6167L-8 


IGO 


lOO 




o 


o 


Intel 2167 


HM6167L-6 


85 


85 




o 


o 


Intel 2167 


HM6167L 


70 


70 




o 


o 


Intel 2167 


HM6116-4 


204o X 


200 


200 


+ 5 


160 


24 




o 


o 




HM6116-3 


150 


150 




o 


o 


HM6116-2 


120 


120 




o 


o 


HMollOL-^ 
HM<*ill(M -'^ 

(11 Vlvj 1 lUL O 


120 
150 


120 

L 150 




o 


o 




o 


o 


HM6,116L-2 


200 


200 




o 


o 


HM4716A-1 


NMOS 


16K 


16384x1 


Dynamic 


120 


320 


+ 12, 
+ 5, 
-5 


350 


16 




o 


o 




HM4716A-2 


150 


320 




o 


o 


Mostek MK4116-2 


HM4716A-3 


200 


375 




o 


o 


Mostek MK4116-3 


HM4716A-4 


250 


410 




o 


o 


Mostek MK4n6-4 


HM4816 


lOO 


200 


+ 5 


250 


16 


o 






Industry Std. 
Jedec Pinout 


HM4864-2 


64K 


65536x1 


150 
200 


270 
335 


+ 5 


170 


. 16 


o 
o 






HM4864-3 



Bipolar RAM 




Number 
of bits 


Organi- 
zation 




Access 

Time 
Cns) max. 


Supply 
Voltage 
(V) 


Typ. Power 
Dissipation 
(mW/bit) 


Package * 




Type No. 


Process 


Output 


Pin No 


C 


G 


p 


Replacement 


HM10414t 




256 


256x1 




lO 




2.8 


16 




o 




Fairchild F10414 


HM10414-lt 






8 


-5.2 


2.8 


16 




o 






HM10422t 






256 x4 




lO 


0.8 


24 




o 




Foirctiild F10422 


HM100422t 








lO 


-4.5 


0.8 


24 




o 




Fairchild F100422 


HM2nO 










35 




0.5 


16 




o 




Fairchild F10415A 


HM2110-1 




IK 






25 




0.5 


16 




o 






HM2110-2 






1024xl 




20 




Q5 


16 




o 






HM2n2 








Open 
Emitter 


lO 




0.8 


16 




o 






HM2112-1 


. ECL 






8 




0.8 


16 




o 






HM10470t 








25 




0.2 


18 




o 




Fairchild F10470 


HM1047O-lt 






4096xl 




15 


-5.2 


0.2 


18 




o 






HM100470 








25 




0.2 


18 




o 




100470 


HM10047ai 




4 K 






15 




0.2 


18 




o 




100470A 


HM10474 








25 




0.2 


18 




o 




10474 


HM10474-1 






1024x4 




15 




0.2 


18 




o 




I0474A 


HM100474 








25 




0.2 


18 




o 




'100474 


HM100474-1 










15 




0.2 


18 




o 




100474A 


HM2510 








Open 
Collector 


70 




0.5 


16 




o 






HM2510-1 








45 




0.5 


16 




o 




Fairchild 93415 


HM25ia2 




IK 


1024xl 


35 


+ 5.0 


0.5 


16 




o 




Fairchild 93415A 


HM2511 








3-state 


70 




0.5 


16 




o 






HM2511-1 








45 




0.5 


16 




o 




Fairchild 93425 



MOS ROM 


TYPICAL CHARACTERI 


sues OF RE; 


i\D ONLY ME 


MORIES 


Access 
Time 
(ns) max. 


Supply 
Voltage 
(V) 


Typ. Power 
Dissipation 
(mW) 


Package 


Replacement 


Type No. 


Program 


Number 
of bits 


Organiza- 
tion 


Process 


Pin No. 


C 


G 


p 


HN462716 


UV Erasable 
and Electrically 
Programmable 


16K 


2048x8 


NMOS 


450 


+ 5 


310 


24 


o 


o 




Intel 2716 


HN462532 


32K 


4096x8 


450 


450 


24 


o 


o 




Tl TMS2532 


HN462732 


24 


o 


o 




Intel 2732 


HN482764-4 


UV Erasable and 
Elect. Programmable 


64K 


8182 x 8 


450 


500 


28 


o 






Intel 2764 


HN48016 


Electrically Erasable 
and Programmable 


16K 


2048x8 


350 


160 


24 






o 





'The package codes of C,G, and P are applied to the package materials as follows.- C-Ceramic with Lid, G-Glass-Sealed Ceramic, P-Plastic. t-Preliminary. 



HITACHI 

Hitachi America, Ltd., Semiconducfor and IC Sales and Service Division 
1800 Bering Drive, San Jose, OA 95112 (408) 292-6404 
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DOiimos 



IMS 1400 

IMS1400L 16Kx1 



High Performance 
16K Static RAM 



IMS 1420 

IMS1420L 

iMSl421 



4Kx4 



(0 

o 

E 
c 



Features 

• Single 5V ±10% supply 

• EcCt) power down function 

• TTL compatible inputs and output 

• Fully static— no clocks for timing 

• Three-state output 

• 20-pin, 300 mil DIP, and 20-pin chip carrier 
[high system packing densities] 

IMS1400 • 45 and 55ns Chip Enable access 

• Maximum active power 660mW 

• Low power standby mode 1 1 0mW Max 



IMS1400L 



• 70 and 1 00ns Chip Enable access 

• Maximum active power 495mW 

• Maximum standby power 83mW 



Pin Names 



Logic Symbol 



Ap-Av3 Address Inputs 


Vcc Power (+5V) 


W Write Enable 


Ground 


E Chip Enable 




D Data Input 




a Data Output 





Row- 



Pin Configuration 



AjC 2 
AjC 3 
A,C4 
AgC 5 
A„C6 
A,jC 7 
QC 8 
«C 9 



20 3\4. 
19 3A, 
18 DA3 
17 DA, 

leriA, 

15 DA, 
14 DA„ 



Column- 



7 

owe 



DIP 




Block Diagram 



Memory Array 
128 Rows 
128 Columns 



Chip 
Carrier 



Column I/O Circuits 



Column Select 



*9 



I *13 



w 1 ^ 



Features 

• 4K x 4 bit Organization 

• Fully TTL compatible 

• Common data inputs and outputs 

• Single +5V ±10% Operation 



IIVIS1420 



IMS1420L 



• 45 and 55ns Chip Enable access 

• Power down function 

• 40 and 50ns address access 

• 605mW Maximum active power 

• 1 65mW Maximum standby power 



• . 70 and 100ns Chip Enable access 

• Maximum active power 495mW 

• Maximum standby power 83mW 

IMS1421 • High speed Chip Select function 

• 30 and 40ns Chip Select access 

• 40 and 50ns address access 

• 605mW Maximum active power 

• Three-state outputs 

• Fully static, no clocks for timing 

• 20-pin 300-mil DIP, and 20-pin chip carrier (high 
system packing densities) 



Pin Names 



Aq-A^^ Address Inputs 


Vfcc Po*er(+5Vi 


W WrSe Enable 


V55 Ground 


E Chip Enable 




S Chip Select 




I/O Date In/Out 





Logic Symbol 



Pin Configuration 



A^:i 

A,C2 
A,C3 
A^ 4 
A,C5 
A,C5 

.*.tC8 

v..cno 



20 3\4. 

18 JAj 
17 3A, 

15 3IA), 
14 31/0, 
I33I/O3 
12 31/0, 
11 Jfl 



'!'-,i- 



Block Diagram 



DIP 



MEMORY 
ARRAY 
128 ROWS 
128 COLUMNS 




— r^M l=T 

, r -f&- INPUT = 



Chip 
Carrier 



COLUMN SELECT 



Inmos Corporation • P.O. Box 16000 • Colorado Springs, Colorado 80935 • (303) 630-4000 • TWX 910 920 4904 
Whitefriars • Lewins Mead • Bristol BSI 2NP • England • Phone Bristol 272 290 861 • TLX: 851-444723 



INMOS reserves the right to make changes in specifications at any time and without notice. The information furnished by INfvlOS in this publication is believed to tie accurate. However, 
■ no responsibility is assumed for its use; nor for any infringements of patents or other rights of third parties resulting from its use No license is granted under any patents, trade- 
marks, or other rights of INMOS. 
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High Performance 

nrriimn^ 16K static RAM 

uuuiiiw (MIL-STD 883B) 



IMS1400M 16Kx1 



IMS1420M 4Kx4 



Features 



Features 



• Specifications guaranteed overfull military 
temperature range [-55°C to 125°C] 

• fvllL-STD 883B Processing 

• 55 and 70ns Chip Enable Access 

• Maximum Active Power 660mW 

• Maximum Standby Power 165mW 

• Single +5V ± 10% Supply 

• E Power Down Function 

• TTL Compatible Inputs and Output 

• Fully Static- No Clocks for Timing 

• Three-State Output 



Specifications guaranteed over full military 

temperature t-ange C-55°C to 125°C3 

MIL-STD 883B Processing 

4K X 4 Bit Organization 

55 and 70ns Address Access 

660mW Maximum Power Dissipation 

Fully TTL Compatible 

Common Data Inputs & Outputs , 

Single +5V ± 10% Operation 

55 and 70ns Chip Enable Access 

Power Down Function 

165mW Maximum Standby Power 



Pin Names 



Logic Symbol 



Ap-Aa Address Inputs 


Power (+5V) 


W Write Enable 


Ground 


E Chip Enable 




D Data Input 




Data Output 





Row - 



Pin Configuration 



AjC2 

A,i: 3 

ACS 

*12C 7 . 
QCB 

V_C10 



20 3\4. 
19 3A, 
I83A3 
17 3Aj 

leriA, 

15 DA, 
14 JA„ 
13 DA,, 
12 DO 
11 Df 



DIP 




Chip 
Carrier 



Column- 



Blocl( Diagram 



Memory Array 
128 Flows 
128Colufnn$ 



Column I/O Circuits 



Column Salad 



A A A A A A 
8 9 10 11 12 13 



Pin Names 



A, A„ ADDRESS INPUTS 



WRITE ENABLE 



CHIP ENABLE 



I/O DATA IN/OUT 



V„ POWER (tSVI 



Pin Configuration 




Chip 
Carrier 



Logic Symbol 

-rsTR^- 



Block Diagram 

MEMOnr 

. ^ ROW 

*-l>= SELECT 128 ROWS 
A^ 128 COLUMNS 



1 rCH t= 

,, r JF^ INPUT - 

? DATA 



COLUMN SELECT 
^^^^ 



A, A, A, A„ 



CO 

o 

E 
c 



Inmos Corporation • P.O. Box 16000 • Colorado Springs, Colorado 80935 • C3033 630-4000 • TWX 910 920 4904 
Whitefriars • Lewins Mead • Bristol BSI 2NP • England • Phone Bristol 272 290 861 • TLX: 851-444723 

INMOS reserves the right to make changes in specifications at any time and without notice. The information furnished by INMOS in this publication is believed to be accurate. However, 
no responsibility is assumed for its use; nor for any infringements of patents or other rights of third parties resulting from its use. No license is granted under any patents, trade- 
marks, or other rights of INMOS. 
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iDumos 



High Performance 
64K Dynamic RAIVI 



IMS2600 64Kx1 



Features 

• High Speed, RAS Access of 10Q and 120ns 

• Cycle Times of 160 and 190ns 

• Low Power: 
22mW Standby 

303nnW Active C350ns Cycle Tinne] 
413mW Active (1 90ns Cycle Time) 

• Single +5V ± 10% Po wer S upply 

• On-Chip refresh using CAS-before-RAS, Pin 1 left 
as N/C for 256K expansion 

• Indefinite Dqut Hold Under CAS Control 

• Industry Standard 16 Pin Configuration 

• Nibble-Mode Capability (High Speed 4 Bit Serial Mode) 

• 4ms/256 Cycle Refresh 

• All Inputs and Output TTL Compatible 

• Read, Write and Read-Modify-Write Capability on 
Sing le Bit and in Nibble Mode 

• MS-Only Refresh Capability 

• Common I/O Capability using "Early-Write" 



IMS2620'' 16Kx4 



*No Page Mode Operation 

Features 

• 16K X 4 Org anizat ion 

• High Speed, RAS Access of 100, 120 and 150ns 

• Cycle Times of 160, 190 and 230ns 

• Low Power 
22mW Standby 

303mW Active C350ns Cycle Time) 
41 3mW Active (190ns Cycle Time) 

• Common I/O 

• Single +5V ± 10% Power Sup ply 

• On-Chip Refresh Assist using CAS-before-RAS 

• Multiplexed Addresses 8 Row, 6 Column 

• 18 Pin Package- JEDEC Std. Pinout 

• All Inputs and Outputs TTL Compatible 

• Output Enable (OE) Control for Greater Timing 
Flexibility 

• 4ms/256 Cycle Refresh 

• Read, Write and Read-Modify-Write Capability 

• 25 MBit Data Rate 



o 

E 
c 



Pin Names 



A„-A, 


ADDRESS INPUTS 


CAS 


COLUMN ADDRESS STROBE 


HAS 


ROW ADDRESS STROBE 


Dm 


DATA IN 




DATA OUT 


WE 


WRITE ENABLE 


Vce 


+ 5 VOLT SUPPLY INPUT 


v„ 


GROUND 



Pin Configuration 



N/CC 1 

D,.t: 2 

wEc 3 
TfSSc * 
A.C 5 
A,C 6 
A,C 7 
V„C « 



16 3V„ 
15 DCaS 
1< 3 D„„, 
13 3 A. 
12 □A, 
It □A, 
10 3 A, 

9 3 a, 



DIP 




A. V. A, ». 

Chip Carrier 



Logic Symbol 




TYT 

wi RTkSCX^ 

Block Diagram 




Pin Configuration 



Pin Names 




Logic Symbol 




Ac- A, 



ADDRESS INPUTS 



COLUMN ADDRESS STROBE 



ROW ADDRESS STROBE 



DQi - D0< DATA IN/DATA OUT 



OUTPUT ENABLE 



WRITE ENABLE 



Block Diagram 



MEWIIT 
IMBITS 



COlUini DECOOEI 



niFFU 



Inmos Corporation • P.O. Box 16000 • Colorado Springs, Colorado 80935 • (303) 630-4000 • TWX 910 920 4904 
Whitefriars • Lewlns Mead • Bristol BSI, 2NP • England • Phone Bristol 272 290 861 • TLX: 851-444723 



INMOS reserves the right to make changes in specifications at atiy time and without notice. The information furnished by INMOS in this publication is believed to be accurate. However, 
no responsibility is assumed for its use; nor for any infringements of patents or other rights of third parties resulting from its use. No license is granted under any patents, trade- 
marks, or other rights of INMOS. 
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Inresrated Devicelechnology. Inc. 



CMOS STATIC RAMS 


IDT6116S 


16K(2Kx8BIT) 


IDT6116L 



MILITARY / INDUSTRIAL / COMMERCIAL TEMPERATURE RANGES 



FEATURES: 

• High-speed (equal access and cycle time) 
—MILITARY/INDUSTRIAL 

IDT6116S 90/120/150 ns (max.) 
IDT6116L 90/120/150 ns (max.) 
—COMMERCIAL 

IDT61 168 70/90/120 ns (max.) 
IDT6116L 90/120/150 ns (max.) 

• Low power consumption 
IDT6116S IDT6116L 

Active: 180 mW (Typ.) Active: 160 mW (Typ.) 
Standby: 100 (Typ.) Standby: 20 n\N (Typ.) 
Battery oacKup operation —2 V data retention voltage 
Produced with advanced CEMOS^m | high-performance 
technology 

CEMOS™ I process virtually eliminates alpha particle 
soft-error rates (with no organic die coatings) 
Single 5V (±10%) power supply 
Input and output directly TTL compatible 
Three-state output 

Static operation: no clocks or refresh required 
Standard 24-pin dual-in-line ceramic sidebrazed pack- 
age or 28-pin and 32-pin LCC 
Pin compatible with standard 16 K static RAM and 
EPROM 

Standard product 100% screened to MIL-STD-883, 
Class C 

Military product available 100% screened to Class B 



DESCRIPTION: 

The IDT6116 is a 16,384-bit high-speed static RAM organ- 
ized as 2K X 8. It Is fabricated using IDT's high-perform- 
ance, high-reliability technology — CEMOS^m I. This state- 
of-the-art technology, combined with innovative circuit 
design techniques, provides a cost-effective alternative to 
bipolar and fast NMOS memories. 

Access times as fast as 70ns are available with maxi- 
mum power consumption of only 550mW. The circuit also 
offers a reduced power standby mode. When OS goes high, 
the circuit will automaticaMygoto,and remain in, a standby 
power mode as long as CS remains high. In the standby 
mode, the low power device consumes less than 20^W 
typically. This capability provides significant system level 
power and cooling savings. Both versions also offer a bat- 
tery backup data retention capability where the circuit 
typically consumes only 1 /^W to 4 AtW operating off of a 2V 
battery. 

All inputs and outputs of the IDT6116 are TTL compatible 
and operation is from a single 5V supply, simplifying sys- 
tem designs. Fully static asynchronous circuitry is used, 
requiring no clocks or refreshing for operation, providing 
equal access and cycle times for ease of use. 

The IDT6116 is packaged in either a 24-pin, 600 mil-DIP or 
32-pin and 28-pin leadless chip carriers, providing high 
board-level packing densities. 

The IDT6116 Military RAM is 100% processed in compli- 
ance to the test methods of MIL-STD-883, Method 5004, 
making it ideally suited to military temperature applica- 
tions demanding the highest level of performance and relia- 
bility. 
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PIN CONFIGURATION LOGIC SYMBOL 



A7C 1 
A6C 2 
ASC 3 
A4 C 4 
A3C 5 
A2[I 6 
A1 C 7 . 
AOC 8 
1/01 L 9 
1/02 C 10 
1/03 C 11 
GNDC 12 



□ vcc 

□ A8 

□ A9 

□ we 

□ 61 

□ A10 

□ cs 

□ l/08 

□ l/07 

□ 1/06 

□ l/OS 

□ l/04 



TOP VIEW 
PIN NAMES 





AO 


l/Ol 




A1 


1/02 




A2 


I/O 3 




A3 


I/O4 




A4 


I/O5 




As 


1/06 




As 


1/07 




A7 


l/Os 




A8 






A9 






AlO_ 





T7T 



A0-A10 ADDRESS 


WE WRITE ENABLE 


1/01-1/08 DATA INPUT/OUTPUT 


OE OUTPUT ENABLE 


CS CHIP SELECT 


GND GROUND 


Vcc POWER 




CEMOS is a trademark of Integrated Device Technology, Inc. 



FUNCTIONAL BLOCK DIAGRAM 



OE O- 
WE O 




128 X 128 
Memory Array 



Gnd 



Column Decoder 



o • • • • o . 

A10 
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IDT6116S/IDT6116L CMOS STATIC RAMS 16K(2K x 8 BIT) 



MILITARY/INDUSTRIAL/COMMERCIAL TEMPERATURE RANGE 



ABSOLUTE MAXIMUM RATINGS 



(1) 



TEMPERATURE RANGE 


-55°Cto+125°C 


-40°C to +85° 


0°Cto +70°C 




CVHilDOl 


PAHAMETcR 


RATING 


UNIT 


Vterm 


Voltage on any Pin with 
Respect to GND 


-0.5 to +7.0 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Ta 


Operating Temperature 


-55 to +125 


-40 to +85 


Oto +70 


°C 


Tbias 


Temperature Under Bias 


-65 to +135 


-55 to +125 


-55 to +125 


°c 


TsTG 


Storage Temperature 


-65 to +150 


-65 to +150 


-10 to +85 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


1.0 


w 


loUT 


DC Output Current 


50 


50 


50 


mA 



1. stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operational sections of this specification is not implied. Exposure to absolute maximum 
ratings conditions for extended periods may affect reliability. 



RECOMMENDED OPERATING CONDITIONS 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V,H 


Input High Voltage 


2.2 


3.5 


6.0 


V 


V,L 


Input Low Voltage 


-1.0* 




+0.8 


V 


Cl 


Output Load 






100 


PF 


TTL 


Output Load 






1 





MILITARY (Ta = -55°C to +125°C) 
INDUSTRIAL (Ta = -40°C to +85°C) 
COMMERCIAL (Ta = 0°C to +70°C) 



•Pulse Width: 50ns. DC:V|Lniln.= -0.3V. 



IDT6116S DC ELECTRICAL CHARACTERISTICS (Vcc=5V±lO%, Ta= -55°C to +125»C) 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT6116S90/120 
MIN. TYP.<1> MAX. 


IDT6116S150 
MIN. TYP.<^) MAX. 


UNIT 


HliI 


Input Leakage Current 


Vcc = 5.5 V, V,N = GND to Vcc 






10 






10 


^lA 


HloI 


Output Leakage Current 


CS=V,H orOE = V|H 
V„o = GNDtoVcc 






10 






10 


mA 


Ice 




CS = V,L, l|/o = OmA 




40 


100 




35 


90 


mA 


'cci 


Operating Power Supply Current 


V|H = 3.5V, V,L = 0.6V 
li/o = OmA 




35 






30 




mA 


'CC2 


Dynamic Operating Current 


Min. Duty Cycle = 100% 




40 


100 




35 


90 


mA 


'sB 




CS = V,H 




5 


25 




5 


25 


mA 


lsB1 


Standby Power Current 


CS> Vcc -0.2 V, 

ViN > Vcc - 0.2 V or V|N < 0.2 V 




0.02 


10 




0.02 


10 


mA 


Vol 


Output Low Voltage 


loL = 3.5mA<2> 






0.4 






0.4 


V 


VdH 


Output High Voltage 


•oH= -1-OmA 


2.4 






2.4 






V 



1. Vcc = 5V,Ta = 25*C 

2. loL = 2.1mAfor IDT6116S150 



IDT6116L DC ELECTRICAL CHARACTERISTICS (Vcc=5V ±10%, Ta=-55°C to +125''C) 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT6116L90/120 
MIN. TYP.<^) MAX. 


IDT6116L150 
MIN. TYP.<^> MAX. 


UNIT 


HliI 


Input Leakage Current 


Vcc = 5.5V, V,N = GNDtoVcc 






5 






5 


mA 


HloI 


Output Leakage Current 


CS = V,H orOE = V,H 
V„o = GNDtoVcc 






5 






5 


mA 


'cc 




CS = V|L, l|/o = 0mA 




40/35 


100/90 




30 


80 


mA 


'cci 


Operating Power Supply Current 


V,H = 3.5V, V|L = 0.6 V 
li/o = OmA 




35/30 






30 




mA 


'CC2 


Dynamic Operating Current 


Min. Duty Cycle = 100% 




40/35 


100/90 




30 


80 


mA 


'sB 




CS = V,H 




5 


20 




5 


15 


mA 


lsB1 


Standby Power Current 


CS>Vcc-0.2V, 
ViN>Vcc-0.2Vor V,n<0.2V 




4 


900 




4 


900 


mA 


Vol 


Output Low Voltage 


loL = 3.5mA<2) 






0.4 






0.4 


V 


VoH 


Output High Voltage 


'oH= -1.0mA 


2.4 — — 


2.4 






V 



1- Vcc = 5V.Ta = 25»C 

2. lou = 2.1mAforlDT6116L150 



Integrated Device Technolosy Inc. Teleph 



Scott Blvd., Santa Clara, OA 95051 
one: (408) 727-6116 • TWX 910-338-2070 
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IDT6116S/IDT6116L CMOS STATIC RAMS 16K (2 K x 8 BIT) 



MILITARY/INDUSTRIAL/COMMERCIAL TEMPERATURE RANGE 



IDT6116S DC ELECTRICAL CHARACTERISTICS (Vcc =5 V ±10%, Ta=-40°C to +85°C) 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT6116S90/120 
MIN. TYP.<1) MAX. 


IDT6116S150 
MIN. TYP.<'' 


MAX. 


UNIT 


UliI 


Input Leakage Current 


Vcc = 5.5V, V,N = GNDto Vcc 






10 






10 


^A 


HloI 


Output Leakage Current 


CS=V|H orOE = V|H 
V|,o = GND to Vcc 






10 






10 


mA 


'cc 




CS = V,L, l|/o = OmA 




40 


90 




35 


80 


mA 


'cci 


Operating Power Supply Current 


V|H = 3.5 V, V,L = 0.6 V 
li/o = OmA 




35 






30 





mA 


1 

'CC2 


Dynamic Operating Current 


Min. Duty uycie = luu /o 




40 


90 




35 


oU 


mA 


'sB 




CS = V|H 




5 


20 




5 


20 


mA 


'SBI 


Standby Power Current 


CS> Vcc -0.2 V, 
V|N>Vcc-0.2Vor V|N<0.2V 




20 


2000 




20 


2000 


mA 


Vol 


Output Low Voltage 


loL = 4mA<2' 






0.4 






0.4 


V 


VoH 


Output High Voltage 


Iqh = -1.0mA 


2.4 






2.4 






V 



1. Vcc = 5V, Ta = 25''C 

2. loi_= 2.1mA for IDT6116S150 



IDT6116L DC ELECTRICAL CHARACTERISTICS (Vcc = 5V ±10%, Ta=-40°C to +85°C) 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


IDT6116L90/120 
MIN. TYP.<1> MAX. 


IDT6116L150 
MIN. TYP.<^> 


MAX. 


UNIT 


HliI 


Input Leakage Current 


Vcc = 5.5 V, V,N = GND to Vcc 






2 






2 


mA 


HloI 


Output Leakage Current 


CS = V,H orOE = V|H 
V„o = GNDto Vcc 






2 






2 


mA 


'cc 




CS = V|L, l|/o = OmA 




40/35 


90/80 




30 


70 


mA 


'cci 


Operating Power Supply Current 


V|H = 3.5V, V|L = 0.6V 
l,/o = 0mA 




35/30 






30 




mA 


'CC2 


Dynamic Operating Current 


Min. Duty Cycle = 100% 




40/35 


90/80 




30 


70 


mA 


'sB 




CS = V,H 




5 


20/15 




4 


12 


mA 


'sBI 


Standby Power Current 


CS> Vcc -0.2 V, 
ViN>Vcc-0.2Vor V|N<0.2V 




4 


200 




4 


200 


mA 


Vol 


Output Low Voltage 


loL = 4mA'2' 






0.4 






0.4 


V 


VoH 


Output High Voltage 


Iqh = -1.0mA 


2.4 






2.4 






V 



1. Vcc = 5V, Ta = 25°C 

2. loL = 2.1mA for IDT6116L150 



IDT6116S DC CHARACTERISTICS (Vcc = 5V ±10%, Gnd = OV, JA = 0°C to +70°C) 



SYMBOL 


ITEM 


TEST CONDITIONS 


MIN. 


IDT6116S70 
TYP.ct MAX. 


IDT6116S 90/120 
MIN. TYP.* MAX. 


UNIT 


I'liI 


Input Leakage Current 


Vcc = 5.5V, Vm = GND to Vcc 






10 






10 


fiA 


I'loI 


Output Leakage Current 


CS = ViH orOE = ViH 
Vi/o = GND to Vcc 






10 






10 




'cc 




CS = ViL, li/o = 0mA 




50 


100 




40 


80 


mA 


'cci 


Operating Power Supply Current 


ViH = 3.5V, ViL =0.6V 
li/o = 0mA 




40 






35 




mA 


'CC2 


Average Operating Current 


Min. Cycle Duty = 100% 




50 


100 




40 


80 


mA 


'sB 




CS = ViH 




5 


15 




5 


15 


mA 


'SBI 


Standby Power Current 


CS>Vcc -0.2V, 
ViN>Vcc-0.2VorViN<0.2V 




20 


2000 




20 


2000 


fiA 


Vol 


Output Voltage 


loL = 4mA 






0.4 






0.4 


V. 


VoH 


loH = -1.0mA 


2.4 






2.4 






V 



1. Vcc = 5V, Ta = 25°C 



Integrated [Devicelechnolosy Inc. fo?=yr:a ?a7"5i?^"J'Kl338.207o 
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IDT6116S/IDT6116L CMOS STATIC RAMS 16K (2K x 8 BIT) 



MILITARY/INDUSTRIAL/COMMERCIAL TEMPERATURE RANGE 



IDT6116L DC CHARACTERISTICS (Vcc = 5V ±10%, GND= OV, Ta = 0°C to +70°C) 



SYMBOL 


ITEM 


TEST CONDITIONS 


MIN. 


IDT6116L90 
TYP.l'l MAX. 


IDT6116L 120/150 
MIN. TYP.l'l MAX. 


UNIT 


1 IL( 1 


Input Leakage Current 


Vcc = 5.5V, V|N = GND to Vcc 




— 


2 


— 


— 


2 


/xA 


IIloI 


Output Leakage Current 


, bs = ViH or OE = Viu 

' V tri \Jt \J ~~ V IH 

Vio = GND to Vcc 


— 


— 


2 


— 


— 


2 


/^A 


Ice 




CS = ViL, li/o = 0mA 


— 


40 


80 


— 


35/30 


70/60 


mA 


Icci 


Operating Power Supply Current 


ViH = 3.5V, ViL =0.6V 
li/o = 0mA 


— 


35 






30 




mA 


lcC2 


Average Operating Current 


Min. Cycle Duty = 100% 


— 


40 


80 




35/30 


70/60 


mA 






CS = V,H 




5 


15 




4 


12 


mA 


IsBI 


Standby Power Current 


CS:^Vcc -0.2V, 

Vm^Vcc -0.2V or ViN^ 0.2V 




4 


100 




4 


100 


fiA 


Vol 


Output Voltage 


ioL = 4mA«' 






0.4 






0.4 


V 


VOH 


loH = —1.0mA 


2.4 






2.4 






V 



1. Vcc = 5V,Ta = 25°C 2. Iol = 2.1mA for IDT6116L 150 

AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5V ±10%, Ta = -55°C to +125°C/-40°C to +85''C/0°C to +70°C)'" 



SYMBOL 


PARAMETER 


12) 

IDT616S70 
MIN. MAX. 


IDT6116S90 
IDT6116L90 
MIN. MAX. 


IDT6116S120 
IDT6116L120 
MIN. MAX. 


IDT6116S150 
IDS6116L150 
MIN. MAX. 


UNIT 


READ CYCLE 


Irc 


Read Access Time 


70 




90 




120 




150 




ns 


Iaa 


Address Access Time 




70 




90 




120 




150 


ns 


tACS 


Chip Select Access Time 




70 




90 




120 




150 


ns 


tcLZ 


Chip Selection to Output in Low Z 


5 




0/0/5 




5/5/10 




10/15"' 




ns 


toE 


Output Enable to Output Valid 




50 




65 




80 




100 


ns 


toLZ 


Output Enable to Output in Low Z 


5 




0/0/5 




5/5/10 




10/15"' 




ns 


tcHZ 


Chip Deselection to Output in High Z 





35 





40 





40 





50 


ns 


toHZ 


Output Disable to Output in High Z 





35 





40 





40 





50 


ns 


toH 


Output Hold from Address Change 


5 




0/0/5 




5/5/10 




10/15"' 




na 


WRITE CYCLE 


two 


Write Cycle Time 


70 




90 




120 




150 




ns 


tew 


Chip Selection to End of Write 


40 




55 




70 




90 




ns 


tAW 


Address Valid to End of Write 


65 




80 




105 




120 




ns 


tAS 


Address Setup Time 


15 




15 




20 




20 




ns 


twP 


Write Pulse Width 


40 




55 




70 




90 




ns 


twR 


Write Recovery Time 


5 




10/5/5 




10/5/5 




10 




ns 


toHZ 


Output Disable to Output in High Z 





35 





40 





40 





50 


ns 


twHZ 


Write to Output in High Z 





40 





50 





50 





60 


ns 


tow 


Data to Write Time Overlap 


30 




30 




35 




40 




ns 


toH 


Data Hold from Write Time 


5 




10/10/5 




10/10/5 




10 




ns 


tow 


Output Active from End of Write 












0/5/5 




5/10'*' 




ns 



1. Parameters listing three limits apply in this Temp. Range order: Military/Industrial/Commercial. All other limits apply to all three Temp. Ranges. 

2. IDT6116S70 available in Commercial 0°C to 70°C only. 

3. 10ns applies over — 55°C to +125°C and — 40°C to +85°C; 15ns applies over 0°C to +70°C. 

4. tow = 5ns over -55°C to +125°C; tow = 10ns over -40°G to +85°C and 0°C to +70°C. 



AC TEST CONDITIONS 



Input Pulse Levels 


GND to 3.0V 


Input Rise and Fall Times 


10ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


1 TTL Gate and Cl= 1 0OpF 




(including scope and jig) 



^Including scope and jig. 



Intesrated DeviceTechnobsy Inc. fe?='pK:%1) ?l7"il,f^ 
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IDT6116S/IDT6116L CMOS STATIC RAMS 16K (2K x 8 BIT) 



MILITARY/INDUSTRIAL/COMMERCIAL TEMPERATURE RANGE 



TRUTH TABLE 



MODE 


CS 


OE 


WE 


I/O OPERATION 


Standby 


H 


X 


X 


HighZ 


Read 


L 


L 


H 


Dqut 


Read 


L 


H 


H 


HighZ 


Write 


L 


X 


L 


D|N 



CAPACITANCE*^' (Ta = 25°C, f = 1.0MHz) 



SYMBOL 


PARAMETER 


CONDITIONS 


MAX. 


UNIT 




Input Capacitance 


ViN = OV 


6 


PF 


C|/o 


Input/Output 
Capacitance 


V„o = OV 


8 


PF 



1. This parameter Is sampled and not 100% tested. 



TIMING WAVEFORMS OF READ CYCLE NO. 1 



(1) 



\\\\\\\\ 



fnun 



inZLTJu 



Wr 



READ CYCLE 2'^^*' 



READ CYCLE 3 



(1,3,4) 



X 



7^ 



NOTES: 1. WE Is High for Read Cycle. 

2. Device is continuously selected, CS = V|L; 

3. Address valid prior to or coincident with CS transition low. 

4. Ol"=V|L. 

5. Transition is measured ±500mV from steady state, This parameter is sampled and not 100% tested. 



TIMING WAVEFORMS OF WRITE CYCLE 1 



(1) 





twc . — 

i \ 


( 










///> 




»- ■ ■ — tew 

(5) 






\\\ 


\\\\\ 


V//// 




« » lAS 










\ 




^ (4. 10)^ 
*~t0MZ ^ 


-" lwp<2l ► 


0( 


)(XXX 



D) 
O 

O 

c 
o 

(D 

H 

<D 
O 

"> 

0) 

Q 

•D 


w— • 

CO 
i_ 

D) 

© 



NOTE: See footnotes on next page. 
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IDT6116S/IDT6116L CMOS STATIC RAMS 16K (2K x 8 BIT) MILITARY/INDUSTRIAL/COMMERCIAL TEMPERATURE RANGE 



TIMING WAVEFORM OF WRITE CYCLE 2 



,(1,6) 



ID 


m — - . ■— 'wc . ^ 

{ \ 


( 




1 








\\\\\ 




////// 






" twp(2) 

\ 








\ 


k\\\ 


I 




(81 




twHZ(«. 10) 
; \ \ \ 






*■ (7) 


1 1 1 1 1 1/ 1 1 1 1 1 1 




IDM " 1 

)( 


-® 
)^ 





NOTES: 1. WE must be high during all address transitions. 

2. A write occurs during the overlap (t^^ of a lo w CS and a low CE. 

3. t\/yR is measured from the earlier of CS or WE going high to the end of write cycle. 

4. during this period, I/O pins are in the output state so that the input signals of opposite phase to the outputs must not be applied. 

5. If the OS low transition occurs simultaneously with the WE low transitions or after the WE transition, outputs remain in a high 
impedance state. 

6. OE is continuously low (OE = V|l). 

7. Dqut 'S the same phase of write data of this write cycle. 

8. Dqut is the read data of next address. 

9. If CS is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to the outputs must not be ap- 
plied to them. 

10. Transition is measured ±500mV from steady state. This parameter is sampled and not 100% tested. 



DATA RETENTION CHARACTERISTICS 

(TA= -55°C to +125°C/-40°C to +85°C/0°C to 70°C) 



SYMBOL 


PARAMETER 


TEST CONDITIONS 




IDT6116L 
MIN. TYP.iii MAX. 


iDT6116S 
MIN. TYP.iit MAX. 


UNIT 


Vdr 


Vcc for Retention Data 






2.0 






2.0 






V 








COM'L 




0.5 


20 




2 


400 


fiA 


IcCDR 


Data Retention Current 


Vcc = 2.0V, CS>Vcc-0.2V 


IND 




0.5 


40 




2 


600 


fiA 






V,N>Vcc -0.2V or ViN< 0.2V 






0.5 


300 




2 


1000 


fiA 


tcDR 


Chip Deselect to Data Retention Time 




















ns 


tR 


Operation Recovery Time 






tRcl2 






tRc'^ 







ns 



>» 

D) 
O 

O 

c 

JZ 

o 

<D 
h- 
(D 
O 

■> 

(D 

o 

•D 



CO 
x_ 

O) 

CD 



1. Vcc = 2V, Ta = +25°C 

2. tRC = Read Cycle Time 



LOW Vcc DATA RETENTION WAVEFORM 



Vcc 



_ 7 

OS 



zzzzz^ 



- Data Retention Mode - 



Vdr>2V 



Vdr 



Integrated Device'fechnolosy inc. 

3236 Scott Blvd., Santa Clara, CA 95051 • Telephone: (408) 727-6116 • TWX 9103382070 



Integrated Device Tectinology, Inc. reserves tfie right to make changes to the specifications in this data sheet in order to 
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CMOS STATIC RAMS 
16K(16Kx1 BIT) 



IDT6167S 
IDT6167L 



MILITARY / COMMERCIAL TEMPERATURE RANGES 



FEATURES: 

• High-speed (equal access and cycle time) 
—MILITARY 

IDT6167S 55/70/85/100 ns (max.) 
IDT6167L 55/70/85/100ns (max.) 
—COMMERCIAL 

IDT6167S 45/55/70/85ns (max.) 
IDT6167L 45/55/70/85ns (max.) 

• Low power consumption 
IDT6167S IDT6167L 

Active: 150mW (typ.) Active: 125mW (typ.) 
Standt)y: 100/iW (typ.) Standby: lO/iW (typ.) 

• Battery backup operation —2V data retention voltage 
(IDT6167Lonly) 

• High-density 20-pin dual-in-line pacl<age and 20-pin 
leadless chip carriers 

• Produced with advanced CEMOS^I high-performance 
technology 

• CEMOS™ I process virtually eliminates alpha particle 
soft-error rates (with no organic die coatings) 

• Separate data input and output 

• Single 5V ( ±10%) power supply 

• Input and output directly TTL-compatible 

• Three-state output 

• Static operation: no clocks or refresh required 

• Pin-compatible with standard 16Kx1 static RAMs 

• Standard product 100% screened to MIL-STD-883 
Class C 

• Military product available 100% screened to Class B 



DESCRIPTION: 

The IDT6167 is a 16,384-bit high-speed static RAM organ- 
ized as 16Kx1. It Is fabricated using I DT's high-performance, 
high-reliability technology— CEMOStm I. This state-of-the- 
art technology, combined with innovative circuit design 
techniques, provides a cost effective alternative to bipolar 
and fast NMOS memories. 

Access times as fast as 45ns are available with maxi- 
mum power consumption of only 330mW. The circuit also 
offers a reduced power standby mode. When CS goes high, 
the circuit will automatically go to, and remain in, a standby 
mode as long as CS remains high. In the standby mode, the 
device consumes less than ^00^^N, typically. This capabil- 
ity provides significant system-level power and cooling sav- 
ings. The low power, (L), version also offers a battery back- 
up data retention capability where the circuit typically con- 
sumes only 1 fiW operating off of a 2 V battery. 

All inputs and the output of the IDT6167 are TTL- 
compatible and operate from a single 5V supply, thus 
simplifying system designs. Fully static asynchronous cir- 
cuitry is used, which requires no clocks or refreshing for 
operation, and provides equal access and cycle times for 
ease of use. 

The IDT6167 is packaged in either a space-saving 20-pin, 
300 mil DIP or 20-pin leadless chip carrier, providing high 
board-level packing densities. 

The IDT6117 Military RAM is 100% processed in compli- 
ance to the test methods of MIL-STD-883, Method 5004, 
making it ideally suited to military temperature applica- 
tions demanding the highest level of performance and relia- 
bility. 
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PIN CONFIGURATIONS 



LOGIC SYMBOL 



AlC 2 
AZC 3 
A3C * 

AsC 6 
AeC 7 
DOUT C 8 
WlC 9 
GNDC 10 



□ VCC 

□ Ai3 

□ A12 

□ All 

□ Aio 

□ A9 

□ A8 
13 3^7 
12 I] DIN 

11 □cs 





Al 


AO 


VcC A13 




A2 


LJ 

2 

::33 


1 1 

1 1 

1 


1 1 1 1 
LJ LJ 

20 19 


Al2 


A3 


::]* 






Al1 


A4 






<Z1 


Aio 


As 






i^Clj 


A9 


A6 


::]^ 




<Z~s 


Aa 


DOUT 


::]8 

9 


10 


11 12 


A7 




FUNCTIONAL BLOCK DIAGRAM 



WE GND CS Din 

LCC 
Top View 



PIN NAMES 



Ao-Ai3 ADDRESS INPUTS 


D|N DATA IN 


CS CHIP SELECT 


DouT DATA OUT 


WE WRITE ENABLE 


GND GROUND 


Vcc POWER 





— 

Ai3— 

CS 



Row 
Select 



128 X 128 
Memory Array 



Vcc 



CEMOS is a trademark of Integrated Device Technology, Inc. 
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IDT6167S/IDT6167L CMOS STATIC RAMS .16K (16K x 1 BIT) 



MILITARY/COMMERCIAL TEMPERATURE RANGE 



ABSOLUTE MAXIMUM RATINGS" 



TEMPERATURE RANGE 


-55°Cto +125°C 1 0°Cto+70''C 


UNIT 


SYMBOL 


RATING 


VALUE 


Vterm 


Terminal Voltage with 
Respect to GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Ta 


Operating Temperature 


-55 to +125 


to +70 


°c 


Tbias 


Temperature Under Bias 


-65 to +135 


-55 to +125 


°c 


TsTG 


Storage Temperature 


-65 to +150 


-65 to +150 


°c 


Ft 


Power Dissipation 


1.0 


1.0 


w 


loUT 


DC Output Current 


20 


20 


mA 



1. stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause 
permanent damage to the device. This is a stress rating only and functional operation 
of the device at these or any other conditions above those indicated in the 
operational sections of this specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect reliability. 



RECOMMENDED DC OPERATING CONDITIONS 

(Ta = -55°C to +125°C/0°C to +70°C) 



SYMBOL 


PARAMETER 


MIN. 


TYP. 


MAX. 


UNIT 


Vcc 


Supply Voltage 


4.5 


5.0 


5.5 


V 


GND 


Supply Voltage 











V 


V|H 


Input High Voltage 


2.2 




6.0 


V 


V,L 


Input Low Voltage 


-0.5 




0.8 


V 



DC ELECTRICAL CHARACTERISTICS (Vcc = 5V± 10%, Ta = -55°C to +125°C) 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN. 


IDT6167S 
TYP.(i) 


MAX. 


MIN. 


IDT6167L 
TYP.d) 


MAX. 


UNIT 


UliI 


Input Leakage Current 


Vcc = 5.5V, V,N = OVtoVcc 






10 






5 


mA 


IIloI 


Output Leakage Current 


CS = V,H,VouT = OVto Vcc 






10 






5 


mA 


'cci 


Operating Power Supply Current 


CS = ViL, Output Open 




30 


60 




25 


50 


mA 


'CC2 


Dynamic Operating Current 


Min. Duty Cycle =100% 




30 


60 




25 


50 


mA 


'sB 


Standby Power Supply Current 


CS>V,H 




5 


20 




5 


20 


mA 


'SBI 


Full Standby Power Supply 
Current 


CS> Vcc -0.2 V 

V|N > Vcc -0.2 Vor< 0.2V 




0.02 


10 




0.002 


0.9 


mA 


Vol 


Output Low Voltage 


loL = 8mA 






0.4 






0.4 


V 


VoH 


Output High Voltage 


loH = -4mA 


2.4 






2.4 






V 


1. Vcc = 5V,Ta = 25''C 


















DC ELECTRICAL CHARACTERISTICS (Vcc = 5V ± 10%, Ta = 


= 0tO+70°C) 










SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN. 


IDT6167S 
TYP.'i) 


MAX. 


MIN. 


IDT6167L 
TYP.(i) 


MAX. 


UNIT 


IIliI 


Input Leakage Current 


Vcc = 5.5V, V,N = OVtoVcc 






2 






2 




HloI 


Output Leakage Current 


CS = V,H,VouT = OVtoVcc 






2 






2 


hA 


lcci 


Operating Power Supply Current 


CS = V|L, Output Open 




30 


60 




25 


50 


mA 


'CC2 


Dynamic Operating Current 


Min. Duty Cycle = 100% 




30 


60 




25 


50 


mA 


ISB 


Standby Power Supply Current 


CS>V,H 




5 


20 




5 


20 


mA 


'SB1 


Full Standby Power Supply 
Current 


CS> Vcc -0.2 V 

V|N > Vcc -0.2 Vor< 0.2 V 




20 


2000 




2 


50 


^A 


Vol 


Output Low Voltage 


loL = 8mA 






0.4 






0.4 


V 


VoH 


Output High Voltage 


'oH = -4mA 


2.4 






2.4 






V 



1. Vcc = 5V,Ta = 25»C 



TRUTH TABLE 



MODE 


cs 


WE 


OUTPUT 


POWER 


Standby 


H 


X 


HighZ 


Standby 


Read 


L 


H 


DOut 


Active 


Write 


L 


L 


HighZ 


Active 



CAPACITANCE Oa = 25°C, f = 1 .0 MHz) 



SYMBOL 


ITEM 


CONDITIONS 


MAX. 


UNIT 




Input Capacitance 


v,N=ov 


5 


PF 


Cqut 


Output Capacitance 


VouT = OV 


6 


PF 



NOTE: This parameter is sampled and not 100% tested. 
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IDT6167S/IDT6167L CMOS STATIC RAMS 16K (16K X 1 BIT) 



MILITARY/COMMERCIAL TEMPERATURE RANGE 



AC ELECTRICAL CHARACTERISTICS (Vcc = 5V±10%, Ta = -55°C to+l25°C unless otherwise noted.) 



SYMBOL 


PARAMETER 


IDT6167S55 
IDT6167L55 
MIN. MAX. 


IDT6167S70 
IDT6167L70 
MIN. MAX. 


IDT6167S85 
IDT6167L85 
MIN. MAX. 


IDT6167S100 
IDT6167L100 
MIN. MAX. 


UNIT 


READ CYCLE 




(TAVAV) 


Read Cycle Time 


55 




70 




85 




100 




ns 


Ua 


(TAVQV) 


Address Access Time 




55 




70 




85 


— 100 


ns 


Ucs 


(TELQV) 


Chip Select Access Time 




55 




70 


— 85 




100 


ns 


tOH 


(TAXQX) 


Output Hold from Address Change 


5 




5 




5 




5 




ns 




(TELQX) 


Chip Selection to Output In Low Z 


5 




5 




5 




5 — 


ns 


tHZ 


(TEHQZ) 


Chip Deselection to Output in High Z 





40 





40 





50 





50 


ns 


tpu 


(TELICCH) 


Chip Selection to Power Up Time 






















ns 




(TEHICCL) 


Chip Deselection to Power Down Time 




55 




70 




85 




100 


ns 


WRITE CYCLE 


twc 


(TAVAV) 


Write Cycle Time 


55 




70 — 


85 




100 




ns 


tew 


(TELWH) 


Chip Selection to End of Write 


45 




55 




65 




80 




ns 


tAW 


(TAVWH) 


Address Valid to End of Write 


45 




55 




65 




80 




ns 


tAS 


(TAVWL) 


Address Setup Time 

















— 


ns 


twp 


(TWLWH) 


Write Pulse Width 


35 




40 




45 




55 - 


ns 


twR 


(TWHAX) 


Write Recovery Time 






















ns 


tow 


aovwH) 


Data Valid to End of Write 


, 25 




30 




35 




40 




ns 


toH 


(TWHDX) 


Data Hold Time 






















ns 


twz 


(TWLQZ) 


Write Enable to Output in High Z 





40 





40 





50 





50 


ns 


tow 


(TWHQX) 


Output Active from End of Write 







— 












ns 



AC CHARACTERISTICS (Vcc = 5V±10%,TA = 0to +70°C) unless otherwise noted.) 



SYMBOL 


PARAMETER 


IDT8167S45 
IDT6167L45 
MIN. MAX. 


IDT6167S55 
IDT6167L55 
MIN. MAX. 


IDT6167S70 
IDT6167L70 
MIN. MAX. 


IDT6167S85 
IDT6167L85 
MIN. MAX. 


UNIT 


READ CYCLE 




tpc 


(TAVAV) 


Read Cycle Time 


45 




55 




70 




85 




ns 


tAA 


(TAVQV) 


Address Access Time 




45 




55 


— 70 




85 


ns 


tACS 


(TELQV) 


Chip Select Access Time 




45 




55 




70 




85 


ns 


toH 


(TAXQX) 


Output Hold from Address Change 


5 




5 




5 




5 




ns 


tu 


(TELQX) 


Chip Selection to Output in Low Z 


5 




5 




5 




5 




ns 


tHZ 


(TEHQZ) 


Chip Deselection to Output in High Z 





30 





30 





30 





40 


ns 


tpu 


(TELICCH) 


Chip Selection to Power Up Time 

















— 


ns 


tpD 


(TEHICCL) 


Chip Deselection to Power Down Time 




35 




35 




35 




40 


ns 


WRITE CYCLE 




two 


(TAVAV) 


Write Cycle Time 


45 




55 




70 — 


85 




ns 


tow 


(TELWH) 


Chip Selection to End of Write 


40 — 


45 




55 




65 




ns 


tAW 


(TAVWH) 


Address Valid to End of Write 


40 




45 




55 




65 




ns 


tAS 


(TAVWL) 


Address Setup Time 












— 







ns 


twp 


(TWLWH) 


Writis Pulse Width 


30 




35 




40 




45 




ns 


twR 


(TWHAX) 


Write Recovery Time 






















ns 


tow 


(TDVWH) 


Data Valid to End of Write 


25 




25 — 


30 




35 




ns 


toH 


(TWHDX) 


Data Hold Time 






















ns 


twz 


(TWLQZ) 


Write Enable to Output in High Z 





30 





30 





30 





40 


ns 


tow 


(TWHQX) 


Output Active from End of Write 

















— 


ns 
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IDT6167S/IDT6167L CMOS STATIC RAMS 16K (16K x 1 BIT) 



MILITARY/COMMERCIAL TEMPERATURE RANGE 



AC TEST CONDITIONS 



input Pulse Levels 


GNDto3.0V 


Input Rise and Fall Times 


5ns 


input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figures 1 and 2 



DoUT- 



►255Q :=30pF* 



DoUT- 



'255a ^5pF 



Figure 1. Output Load 



Figure 2. Output Load 
(for tnzi tLz, twz» and tow) 
'Including scope and jig. 



TIMING WAVEFORM OF READ CYCLE NO. 1 



(1,2) 



-IrcS- 



-tAA- 



•* toH 






Previous Data Valid ^ 


(XX ) 


^ Data Valid 



TIMING WAVEFORM OF READ CYCLE NO. 2 



(1.3) 



Ice 



Vcc Supply 
Currant IsB 



•tLZ- 



|*-tpu-*- 



-tRC*- 



CZIX 



-tHZ«- 



Higli Impadanca 



j-« tpD 



O) 

o 

o 
c 

JZ. 

o 

(D 

(D 
O 

■> 



Q 

T3 


•f-» 
CO 
1_ 

D) 




NOTES: 



1. WE Is high for READ cycle. 

2. OS Is low for READ cycle. 

3. Address valid prior to or coincident with CS transition low. 

4. Transition Is measured ±500mV from steady state voltage with specified loading in Figure 2. This parameter is sampled, not 100% tested. 

5. All READ cycle timings are referenced from the last valid address to the first transitioning address. 



TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED) 



(1) 



WE 



D 


■« iwc 

( ) 


( 
















(WW 


.WW 






lAW »- 


tWR *■ 






tAS r-^ 


kV 




t 






M -tow 


tDH 




1 )( 


Data In Valid | ^ 


( 


twz« • 


|-^tow2.«— ^ 




Data Undefined 


^ High Impedance ^ 





NOTES: 1. CS or WE must be high during addre ss t ransitions. 

2. If CS goes high simultaneously with WE high, the output remains in a high impedance state. 

3. All write cycle timings are referenced from the last valid address to the first transitioning address. 

4. Transition is measured ±500mV from steady state voltage with specified loading in Figure 2. This parameter is sampled an,d not 100% tested. 
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IDT6167S/IDT6167L CMOS STATIC RAMS 16K (16K x 1 BIT) 



MILITARY/COMMERCIAL TEMPERATURE RANGE 



TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED) 



(1) 



-twc3- 



\\\\\\\\\\\ 



I 



Data Undefined 



High Impedance 



NOTES: 1. CS or WE must be high during address transitions. 

2. If CS goes high simultaneously with WE high, the output remains in a high impedance state. 

3. All write cycle timings are referenced from the last valid address to the first transitioning address. 

4. Transition is measured ±500mV from steady state voltage with specified loading in Figure 2. This parameter is sampled and not 100% tested. 



LOW Vcc DATA RETENTION CHARACTERISTICS 

FOR L VERSION ONLY (1^= -55°C to +125°C/0°C to 70°C) 



SYMBOL 


PARAMETER 


TEST CONDITION 


MIN. 


TYPJ 


MAX. 


UNIT 


Vdr 


Vcc ^or Data Retention 




2.0 






V 


'CCDR 


Data Retention Current 


CS^Vcc -0.2 V 
V|N>Vcc -0.2 V or< 0.2 V 




0.5(2) 
1.0(3) 


300/20'« 
450/30»> 


mA 


tcDR 


Chip Deselect to Data Retention Time 









ns 


tR 


Operation Recovery Time 








ns 



NOTES: 1. Ta = 25»C 

2. atVcc = 2V 



3. at Vcc = 3V 

4. tpc = Read Cycle Time 



LOW Vcc DATA RETENTION WAVEFORM 



Vcc 



♦ •CDR-*- 



- V////A ^ 



- Data Retention Mode - 



Vdr>2V 



Vdr 



D) 
O 

O 

c 

JZ 

o 



o 
> 



Q 

T3 


CO 

V- 

O) 
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Integrated Device Technology, Inc. reserves the right to make changes to the specifications in this data sheet in order to 
improve design or performance and to supply the best possible product. 
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CMOS STATIC RAMS IDT71681S 
16K (4K X 4 BIT) IDT71681L 

SEPARATE DATA INPUTS AND OUTPUTS 



O 
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C 

sz 
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FEATURES: 

• Separate data inputs and outputs 

• High-speed (equal access and cycle time) 

IDT71681S 45/55/70/85ns (max.) 
IDT71681L 45/55/70/85ns (max.) 

• Low power consumption 
— IDT71681S 

Active: 225mW (typ.) 
Standby: lOO^aW (typ.) 

— IDT71681L 

Active: 225mW (typ.) 
Standby: 10/aW (typ.) 

• Battery backup operation — 2V data retention voltage 
(IDT71681L only) 

• 24-pin 300-mil dual-in-line package 

• Produced with advanced CEMOS"" I high-performance 
technology 

• CEMOS"^ I process virtually eliminates alpha particle 
soft-error rates (with no organic die coatings) 

• Single 5V (±10%) power supply 

• Input and output directly TTL-compatible 

• Three-state output 

• Static operation: no clocks or refresh required 

• 100% screened to MIL-STD-883 Class C 



DESCRIPTION: 

The IDT71681 is a 16,384-bit high-speed static RAM or- 
ganized as 4K X 4 with separate data Inputs and outputs. 
The separate input and output feature allows for im- 
proved system architectures. The external latches of a 
bidirectional bus system are not needed, improving both 
board density and system power levels. The absence of 
bus contention allows a streamlined approach enhancing 
system speeds. Also, the IDT71681 fits readily into a 
pipeline structure. It is fabricated using IDT's high-perform- 
ance, high-reliability technology — CEMOS^^ I. This state- 
of-the-art technology, combined with innovative circuit 
design techniques, provides a cost effective alternative to 
bipolar and fast NMOS memories. 

Access times as fast as 45ns are available with maxi- 
mum power consumption of only 495mW. The circuit also 
offers a reduced power standby mode. When CS goes high, 
the circuit will automatically go to, and remain in, a standby 
mode as long as CS remains high. In the standby mode, 
the device consumes less than 100/tW, typically. This 
capability provides significant system-level power and 
cooling savings. The low power, (L), version also offers a 
battery backup data retention capability where the circuit 
typically consumes only l/iW operating off of a 2V battery. 

All inputs and outputs of the IDT71681 are TTL- compat- 
ible and operate from a single 5V supply, thus simplifying 
system designs. Fully static asynchronous circuitry is used, 
which requires no clocks or refreshing for operation, and 
provides equal access and cycle times for ease of use. 

The IDT71681 is packaged in a space-saving 24-pin, 
300 mil DIP providing high board-level packing densities. 



PIN CONFIGURATION LOGIC SYMBOL 



FUNCTIONAL BLOCK DIAGRAM 



Do Di D] 





A; 

A.-l^ 
A 

A, 



-Ofc- ROW 

SELECT 



MEMORY 
ARRAY 
128 ROWS 
128 COLUMNS 



•Vcc 
-GND 



CS WE 




DIP 
TOP VIEW 





ADDRESS INPUTS 


Di DATA IN 


CS 


CHIP SELECT 


Yi DATA OUT 


WE 


WRITE ENABLE 


GND GROUND 


Vcc 


POWER 




CEMOS is a trademark of Integrated Device Technology, Inc. 



33 



WE- 



INPUT 
DATA 
CTL 



COLUMN I/O 



COLUMN SELECT 



^^^^^ 

A7 Aj A9 A,o All 



COMMERCIAL TEMPERATURE RANGE 



DECEMBER1982 



Planned availability — samples 01 1983, production Q2 1983 
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CMOS STATIC RAMS IDT6168S 
16K (4K X 4 BIT) IDT6168L 



FEATURES: 

• High-speed (equal access and cycle time) 

IDT6168S 45/55/70/85ns (max.) 
IDT6168L 45/55/70/85ns (max.) 

• Low power consumption 
— IDT6168S 

Active: 225mW (typ.) 
Standby: 100/*W (typ.) 

— IDT6168L 

Active: 225mW (typ.) 
Standby: lOfiW (typ.) 

• Battery backup operation —2V data retention voltage 
(IDT6168L only) 

• High-density 20-pin dual-in-line pacl<age and 20-pin 
leadless chip carriers 

• Produced with advanced CEMOS™l high-performance 
technology 

• CEMOS™ I process virtually eliminates alpha particle 
soft-error rates (with no organic die coatings) 

• Bidirectional data input and output 

• Single 5V (±10%) power supply , 

• Input and output directly TTL-compatible 

• Three-state output . ' . 

• Static operation: no clocks or refresh required , 

• Pin-compatible with standard 4K x 4 static RAMs 

• 100% screened to MIL-STD-883 Class C. 



DESCRIPTION: 

The IDT6168is a 16,384-bit high-speed static RAM organ- 
ized as 4K X 4. It is fabricated using IDT's high-performance, 
high-reliability technology— CEfvlOSTM |. This state-of-the- 
art technology, combined with innovative circuit design 
techniques, provides a cost effective alternative to bipolar 
and fast NMOS memories. 

Access times as fast as 45ns are available with maxi- 
mum power consumption of only 495mW. The circuit also 
offers a reduced power standby mode. When OS goes high, 
the circuit will automatically go to, and remain in, a standby 
mode as long as OS remains high. In the standby mode, the 
device consumes less than lOOjiW, typically. This 
capability provides significant system-level power and 
cooling savings. The jow power, (L), version also offers a 
battery backup data retention capability where the circuit 
typically consumes only IfiW operating off of a 2V battery. 

All inputs and outputs of the IDT6168 are TTL- 
compatibla and operate from a single 5V supply, thus 
sirnplifying system designs. Fully static asynchronous 
circuitry is. used, which requires no clocks or refreshing for 
operation, and provides equal access and cycle times for 
ease of use. 

; the IDT6168 is packaged in either a space-saving 20-pin, 
300 mil DIP or 20-pin leadless chip carrier, providing high 
board-level packing densities. 
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PIN CONFIGURATIONS 



LOGIC SYMBOL 



Ai Ao Vcc A], 



>>>>>>>>>>>> 



A.[: 1 

AiC 2 
AjC 3 
AaC 4 
A4II 5 
AsC 6 
AsC 7 
A7[; 8 
CSC 9 
GNDC 10 



□ Vcc 
19 □ A„ 
18 □ A,o 
17 DA, 
16 □ A. 
15 □ I/O, 
14 □ l/Oj 
13 □ I/O3 
12 □ I/O4 

11 □'we 



2 

[□3 LJ 



18 [_3 A,c 
17 [33 A, 

i6[:i A« 



14 



13! JC I/O3 

10 11 12 
n r 
I I 



WE— O 




I/O, 
l/Oj 



FUNCTIONAL BLOCK DIAGRAM 



DIP 
Top View 

PIN NAMES 



CS GND WE I/O4 

LCC 
Top View 



A4 

As 

A, 



Ao-A„ ADDRESS INPUTS 


DATA 

1/0,-1/04 INPUT/OUTPUT 


CS CHIP SELECT 


Vcc POWER 


WE WRITE ENABLE 


GND GROUND 



CEMOS is a trademark of Integrated Device Technology, Inc. 








MEMORY 


ROW 




ARRAY 


SELECT 




128 ROWS 






128 COLUMNS 



-Vcc 
-GND 



COLUMN I/O 



COLUMN SELECT^ 
A7 As A» A,o A„ 



COMMERCIAL TEMPERATURE RANGE 



DECEMBER 1982 



Planned availability — samples 01 1983, production 02 1983 
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IDT6116S/IDT6116L-IDT6167S/IDT6167L 
CMOS STATIC RAMS SCREENED TO 
MIL-STD-883 CRITERIA 



IDT MILITARY PROCESSING TO 
MIL-STD-883 

Maintaining the highest standards of quality in our mem- 
ory products is the basis of IDT's standard manufacturing 
systems and procedures. IDT products begin with stringent 
design ruies derived for use in high reliability programs. 
This is followed by a dedicated commitment to reliable 
workmanship as Weil as rigid controls throughout wafer 
fab, device assembly and electrical test, all of which are de- 
signed to produce products that are inherently reliable. 

All products, including commercial, are manufactured 
and screened to the criteria of MIL-STD-883. Documenta- 
tion, design, processing and assembly workmanship 
guidelines are patterned after MIL-M-38510 specifications. 

For customer applications requiring higher levels of reli- 
ability screening, we supply full military range products 
completely screened to the Class B criteria of Method 5004 
with inspectipn lots tested to the Quality Conformance 



Requirements of Method 5005 as shown in the next column. 
This includes 100% 160-hour burn-in at Ta = +125"'C (or 
equivalent) per Method 1015 Cond D followed by 100% tem- 
perature testing of all DC, AC, and functional characteris- 
tics over the full -55''C to +125''C temperature range. 

Samples of product which have been processed to Method 
5004 100% screening requirements are submitted to the 
Quality Conformance inspection requirements of MIL-STD- 
883. These Quality Conformance inspections are performed 
to the criteria of Method 5005 Group A (electrical), Group B 
(mechanical). Group C (chip integrity), and Group D (pack- 
age environmental integrity). 

Specification of our IDT6116 Class B screened product 
will ensure the user not only of a high performance memory, 
but also a component tested to meet stringent reliability re- 
quirements. 



SCREENING PROCEDURES 

PER MIL-STD-883, METHOD 5004, CLASS B 



QUALITY CONFORMANCE TESTING 

PER MIL-STD-883, METHOD 5005, CLASS B 



SCREEN 


TEST METHOD 


LEVEL 


Visual and Mechanical 






Internal Visual 


2010, Condition B 


100% . 


High-Temperature 






Storage 


1008, Condition C 


100% 


Temperature Cycle 


1010, Condition C 


100% 


Constant Acceleration 


2001 


100% 


Hermeticity, Fine 


1014 


100% 


and Gross 






Burn-In 






Pre-Burn-ln Electrical 


Per Applicable Device 






Specification 


100% 


Burn-In 


1015, 160 Hrs. ® -l-125''C 






or Equivalent 


100% 


Final Electrical Tests 






Static (DC) 


a. At 25''C and Power 






Supply Extremes 


100% 




b. At Temperature and 






Power Supply 






Extremes 


100% 


Functional 


a. At 25''C and Power 






Supply Extremes 


100% 




b. At Temperature and 






Power Supply 






Extremes 


100% 


Switching (AC) or 


At 25X, Nominal Power 




Dynamic 


Supply 


100% 


External Visual 


2009 


100% 



SCREEN 


TEST METHOD 


LEVEL 


Quality Conformance 






Sample Tests 


Group A 






(Electrical Tests) 


Sample 




Group B 






(Mechanical Tests) 


Sample 




Group C 






(Chip Integrity Tests) 


Sample 




Group D 






(Package Integrity 






Tests) 


Sample 



For special customer specifications or quality require- 
ments beyond Class B levels of MIL-STD-883, such as SEM 
analysis. X-ray, or other screening flows to meet specific 
needs, contact your local IDT sales office. 

Individual die, which have been manufactured to the same 
rigid controls in wafer fabrication and visually inspected 
to r^lL-STD-883 Method 2010 Condition B, are available for 
shipment. 



Intesrated Device'fechnolosy Inc. 

3236 Scott Blvd., Santa Clara, CA 95051 • Telephone: (408) 727-6116 • TWX 9103382070 

Integrated Device Technology, Inc. reserves the right to make changes to the specifications in this data sheet in order to 
improve design or performance and to supply the best possible product. 
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rDT6116S/L 

CMOS STATIC RAMS 10161 67S/L 

PACKAGE DIAGRAMS ^ TDTB'TBSSTL ' 

IDT71681S/L 



IDT6116S/IDT6116L 



24-LEAD SIDEBRAZE 




.120 MAX l( 



.008/.014 - 
H .590/.62O -i 



_ .035/.0'0 
.130/.170 



.0501 .0451 .0181 .10OTYP 
030 .015 .003 



28 PIN LCC 




-||— i|.02OX»5' 




32 PIN LCC 




X t Equtl Spacta ® .050 Ea. 




PINOUT CONFIGURATION 

16K CMOS SRAM IDT6116(2Kx8) 



PI 1 hi /^Tm LI 

rUNCTlUN 


LOGIC 
SYMBOL 


PIN NUMBER 
24 DIP 28 LCC 32 LCC 


AHHrpcc 1 ino 


A, 


1 


1 


4 


AHrfrocQ 1 ino 


A„ 


2 


2 


5 


AcJdr6ss Lino 


A, 
"5 


3 


3 


6 


Address Lin6 


A 

M4 


4 


4 


7 


ArfHrocc 1 ino 
AAUUI coo wl 1 It? 


"3 





c 

o 


o 
o 


A HH roc c 1 !no 


M2 


6 


6 


g 


Address Line 


Ai 


7 


9 


10 


Address Line 


Ao 


8 


10 


11 


Input/Output 


I/O 1 


9 


11 


13 


Input/Output 


1/0 2 


10 


12 


14 


Input/Output 


I/O 3 


11 


13 


15 


Power Ground 


GND 


12 


14 


16 


Input/Output 


I/O 4 


13 


15 


18 


Input/Output 


I/O 5 


14 


16 


19 


Input/Output 


I/O 6 


15 


17 


20 


Input/Output 


I/O 7 


16 


18 


21 


Input/Output 


I/O 8 


17 


19 


22 


Chip Select/ 


CS 


18 


20 


23 


Data Retention 


Address Line 


A10 


19 


23 


24 


Output Enable 


OE 


20 


24 


25 


Write Enable 


WE 


21 


25 


26 


Address Line 


A9 


22 


26 


28 


Address Line 


As 


23 


27 


29 


Power Supply 


Vcc 


24 


28 


32 



IDT6167S/IDT6167L/IDT6168S/IDT6168L 



20-LEAD SIDEBRAZE 



t 

o.»o 

1 0.030 



^PlnNo. 1 UmUIIuUoii 




0.290/0.320 -» I" 



20-LEAD FLATPACK (IDT6167S/L ONLY) 



-PIN NO. 1 MARK 



20 



r 

' .017 ±.002 

I .470/ .490 

1 .050 TYP 



.005 



+ 002 I .350±.010— -j^ .285 ±.015- 

-".001 1 1 



1 -Tl-.oaO MIN. 
.080 ±.010 



.025 ±.015 



IDT71681 



D) 
O 

O 

c 

o 

h- 

<D 
O 

■> 

<D 

Q 

"O 

Q 
•*-» 

cd 
i_ 

D) 
(D 



20-PIN LEADLESS CHIP CARRIER 



-0.290- 
±0.010 



-^0.055 ±0.010 
0.065 ±0.010 



-0.045 Typ. 



3 Equal Spaces 
'at 0.050 Each 



24-LEAD 
THINDIP 
SIDEBRAZE 



0.0875 Typ. 





;.050 ±.010 
1.150 ± 025 

.-lj|L.050±.010 4 t.lOOTYP L 
^'-.018 ± 003 
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Intel 



BPK70 

1 MBIT BUBBLE MEMORY SUBSYSTEMS 



BPK 70-1 


0-75°C 


BPK 70-4 


10-55°C 


BPK 70-5 


-20-85°C 



■ 1 MBit, Non-Volatile, Read-Write, High- ■ Operates from +5Vand +12V Power 
Density Bubble Memory Subsystems Supplies 

■ Average Access Time of 48 ms ■ Maximum Data Rate of 100 KBit/Sec 

A Bubble Storage Subsystem contains components for production of 1 MBit Bubble Storage System. The kit 
consists of one 1 MBit Magnetic Bubble Memory and five support circuits (shown in the figure below). The BPK 
70 Subsystem is controlled by an additional 7220 Bubble Memory Controller. One 7220-1 is capable of 
controlling up to eight BPK 70-1 s or BPK 70-4s and one 7220-5 is capable of controlling up to four BPK 70-5s. 
Larger systems may be built using multiple 7220's with additional Bubble Storage Subsystems. The user 
interface of the 7220 is compatible with microprocessor bus systems for 8080, 8085, 8086 and 8088 and other 
standard microprocessors. 

For applications in 0-75°C and 1 0-55° C temperature range, the Bubble Memory (7110-1/7110-4) and the other 
support circuits (7230, 7242, 7250, 7254) are available as separate, interchangeable components. Each of the 
components in the Subsystem are described in detail on the respective component data sheets. 





7220-1 


8080 A K 


BUBBLE 


8085 < ) 


MEMORY 


8088 \r-i/ 


CONTROLLER 


8086 N V 


(BMC) 



^1 



72S0 
COIL PREDRIVER 



3E 



2x 7254 
DRIVER 
TRANSISTOttS 



7242 
FORMATTER/ 
SENSE 
AMP 
(FSA) 



7110 
ONE MEGABIT 
BUBBLE 
MEMORY 
UNIT 
(MBM) 



7230 
CURRENT 
PULSE 
GENERATOR 
(CPG) 



TO 

ADDITIONAL 
BPK70's 

CONFIGURATION OF ONE BPK 70 BUBBLE STORAGE SUBSYSTEM WITH THE 7220 CONTROLLER 

Intel Corporation Assumes No Responsibilty for the Use of Any Circuitry Other Than Circuitry Embodied in an Intel Product. No Other Circuit Patent Licenses areJmplied. 
© Intel Corporation 1982 ORDER NUMBER: 210356-001 
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BPK72 

BUBBLE MEMORY PROTOTYPE KIT 



BPK 72-1 


0-75°C 


BPK 72-4 


10-55°C 


BPK 72-5 


-20-85°C 



B 1 Mbit, Non-Volatile, Read-Write, High- 
Density, Bubble Storage Units 

■ Operates from +5Vand +12V Power 
Supplies 

■ Average Access Time of 48 ms 

■ Built-in Error Correction/Detection 



B Complete with Components, Blank 
Board, Accessories and Documentation 
for Prototyping 

■ Powerfail Data Protection 

D Maximum Data Rate of 100K bit/sec 

■ Compatible with 8080/85/86/88 and 
other Standard Microprocessors 



The BPK 72 prototype kit contains all the necessary items and documentation required to build a 1 Megabit 
bubble storage prototype system with a minimum of design effort. Thus this unit gives the design engineer the 
opportunity to learn the characteristics of a Bubble Memory System and to actually test the bubble in a 
prototype product. Application information on microprocessor interfacing is included in the kit. 

Each of the components in the kit, i.e., 7110, 7220, 7230, 7242, 7250, 7254 are described in detail on the 
respective component data sheet. 





c 



Intel Corporation Assumes No Responsibllty for the Use of Any Circuitry Other Than Circuitry Embodied in an Intel Product. No Other Circuit Patent Licenses are Implied. 
©INTEL CORPORATION, 1982 
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FIRELD[M1D[M1/«\IRY 



2186 

8192 X 8 BIT INTEGRATED RAM 



■ Low-cost, high-volume HMOS 
technology 

■ High density one transistor cell 

■ Single +5V ±10% supply 

■ Proven HMOS reliability 

■ Lov\^ active current (70 mA) 



■ Simple asynchronous refresh operation/ 
static RAM compatible 

■ 2764 EPROM compatible pin-out 

■ Two-line bus control 

■ JEDEC standard 28-pin site 

■ Low standby current (20 mA) 



The Intel 2186 Is a 8192 word by 8-bit integrated random access memory (iRAM) fabricated on Intel's proven 
HMOS dynamic RAM technology. Integrated refresh control provides static RAM characteristics at a sig- 
nificantly lower cost. Packaged in the industry standard 28-pin DIP, the 2186 conforms to the industry stand- 
ard JEDEC 28-pin site. Designs based on 2186 timings can be made fully compatible with EPROMs and 
static RAMs. 

The 2186 is particularly suited for microprocessor applications and incorporates many requisite system 
features including low power dissipation, automatic initialization, extended cycle operation and two-line 
bus control to eliminate bus contention. 



c 



BLOCK DIAGRAM 



REFRESH 
TIMER 



CE- 
OE- 
WE- 
RDY 



CONTROL 
LOGIC 



ARBITER 



A7 Ag A9 A10 Ai, A,2 "Oo I'Or 



COLUMN 
ADDRESS 
BUFFERS 



I/O 
BUFFERS 



REFRESH 
COUNTER 



COLUMN DECODER 



Ao- 
Ai- 
Aj- 
A3- 

A4- 

As- 
Ae- 



ROW 
ADDRESS 
BUFFERS 



ROW 
ADDRESS 
MULTIPLEXER 



ROW 
DECODER 



S 



MEMORY 
ARRAY 



PIN NAMES 



A|Ai2 


ADDRESS INPUTS 


CHIP ENABLE 


OE 


OUTPUT ENABLE 


WE 


WRITE ENABLE 


1/O0I/O7 


DATA INPUT/OUTPUT 


RDY 


READY 


Vcc 


+ 5V POWER 


Vss 


GROUND 



PIN CONFIGURATION 



RDY C 




28 


□ Vcc 


A,2 C 


2 


27 


□ WE 


A^C 


3 


26 


□ NC 


AeC 


4 


25 


□ Ag 


AsG 




24 


□ As 


A4C: 


6 


23 


□ A,i 


A3I: 




22 


□ 01 


A2C 


8 


21 


□ A,o 


A,C 


9 


20 


□ CE 


Ao C 


10 


19 


□ I/O7 


l/Oo C 


11 


18 


□ l/Og 


I/O, C 


12 


17 


□ I/O5 


I/O2 c 


13 


16 


□ I/O4 


Vss C 


14 


15 


□ I/O3 



28-LEAD 



The following are trademarks of Intel Corporation and may be used only to describe Intel products: Intel, CREDIT, Index, Insite, Intellec, Library Manager,' Megachassis, 
Micromap, MULTIBUS, PROMPT, UPl, /^Scope, Promware, MCS, ICE, iRMX, iSBC, iSBX, MULTIMODULE and iCS. Intel Corporation assumes no responsibility for the use of any 
circuitry other than circuitry embodied in an Intel product. No other circuit patent licenses are implied. 

INTEL CORPORATION, 1982 September 1982 

Order Number: 210460-001 
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2186 FAMILY 



ABSOLUTE MAXIMUM RATINGS^ 

Temperature Under Bias - lO'C to + 80°C 

Storage Temperature -65°Cto + ISCC 

Voltage on Any Pin with 

Respect to Ground -1.0Vto+7V 

D.C. Continuous Current perOutput 10 mA 

D.C. Maximum Data Out Current 50 mA 

D.C. Power Dissipation LOW 



* COMMENT: Stresses above those listed under 
"Absolute Maximum Ratings" may cause perma- 
nent damage to the device. This Is a stress rating 
only and functional operation of the device at 
these or any other conditions above those indi- 
cated in the operational sections of this specifica- 
tion Is not implied. Exposure to absolute maximum 
rating conditions for extended periods may affect 
device reliability. 



D.C. AND OPERATING CHARACTERISTICS''' 

TA = 0°Cto H-TO^C, VCC= +5V±10% unless otherwise noted. 







Limits 








Symbol 


Parameter 


Min. 


Max. 


Unit 


Test Conditions 


Notes 


ILI 


Input Load Current (All Input Pins) 




10 


fiA 


VIH = VSS to VCC 




|ILO| 


Output Leakage Current 




10 


/lA 


OE = VIH 




ICC 


Operating Current 




70 


mA 


Minimum Cycle Time 


2 


ISB 


Standby Current 




20 


mA 


CE = VIH 




VIL 


Input Low Voltage 


-1.0 


0.8 


V 




3 


VIH 


Input High Voltage 


2.4 


7.0 


V 






VOL 


Output Low Voltage 




0.45 


V 


IOL = 2.1mA 


4 


VOH 


Output High Voltage 


2.4 




V 


IOH= -1.0 mA 





NOTES: 

1. Typical limits are VCC = +5V, TA = 25°C. 

2. ICC is dependent on output loading when the device output is selected. Specified ICC max. is measured with the output open. 

3. Specified VIL min. is for steady state operation. During transitions the inputs may overshoot to - 2.0V for periods not to exceed 
20 nsec. 

4. lOL for RDY is 10 mA. 



A.C. TEST CONDITIONS 

Input Pulse and Timing 
Reference Levels 0.8V to 2.4V 

Input Rise and Fall Times 10 nsec 

Output Timing Reference Levels . . 0.45V and 2.4V 

Output Load See Figure 1 



CAPACITANCE'^^ 

TA = 25"C, f=1.0 MHz 



1K 



+ 5V 



1.8K 



+ 5V 



lOOpF 
_L (INCLUDING 
SCOPE AND 
JIG) 



1.8K 



Figure 1. 



1K 



=T= 5pF 



Symbol 


Parameter 


Max. 


Unit 


Conditions 


Cadd 


Address Capacitance 


8 


PF 


Vadd = OV 


C|/o 


I/O Capacitance 


14 


PF 


V„o = OV 


ClN 


Control Capacitance 


14 


pF 


V,N = OV 



Figure 2. 

(FOR HIGH IMPEDANCE 
MEASUREMENTS ONLY) 





c 



NOTE: 5. This parameter is characterized and not 100% tested. 
© 10 MASTER 1983 



3811 



Intel 



2186 FAMILY 



A.C. CHARACTERISTICS 

TA = 0''Cto +70''C, VCC= +5V± 10% unless otherwise noted. 
READ CYCLE (WE = VIH) 







2186-25 


2186-30 


2186-35 






Symbol 


Parameter 


MIn. 


Max. 


MIn. 


Max. 


Min. 


Max. 


Unit 


Notes 


TELEL 


Cycle Time 


425 




500 




600 




ns 


1 


TELQV 


Access Time from CE 




250 




300 




350 


ns 


1 


TELELR 


Cycle Time with Refresh 


850 




1000 




1200 




ns 


2 


TELQVR 


Access Time from CE w/Refresh 




675 




800 




950 


ns 


2 


TGLQV 


Access Time from OE 




65 




70 




75 


ns 




TELEH 


CE Pulse Width 


40 




40 




40 




ns 




TEHEL 


CE High Time 


40 




40 




40 




ns 




TAVEL 


Address Set-Up Time 

















ns 




TELAX 


Address Hold Time 


30 




30 




30 




ns 




TGLEL 


OE low to next CE low 


250 




275 




300 




ns 




TGLGH 


OE Pulse Width 


65 




70 




75 




ns 




TGHEL 


OE high to next CE low 


40 




40 




40 




ns 




TGHQX 


OE high to Data Float 


10 


60 


10 


60 


10 


60 


ns 


3 


TELGL 


CE low to OE low — Pulse Mode 





90 





90 





90 


ns 


4,5 


TGLEH 


OE low to CE high — Long Mode 


40 




40 




40 




ns 


4 


TELRL 


CE low to RDY low 




50 




60 




70 


ns 


6 


TRLRH 


RDY Pulse Width 


100 




100 




100 




ns 


6 


TRHQV 


RDY high to Data Valid 




60 




70 




95 


ns 




TRHEL 


RDY high to next CE low 


250 




275 




350 




ns 





CD 
C 



WAVEFORMS 
READ CYCLE 



CE(E)- 
OE(G)- 



TELEL- 



• TELEH: 



■TELGL- 



TAVEL 



DATA 
OUT 



TELAX 



TGLEH- 



JJ 



-TEHEL- 



- TGLEL- 



77777777 



■TGLGH- 



TGHEL 



■ TELQV - 



•TGLQV 



DATA VALID 



TGHQX 



READ CYCLE WITH REFRESH 



3812 



CE(E)- 
OE(G)- 
RDY- 



DATA 

out" 



TELRL 



■TELELR- 



-TRLRH- 



\ 7777777/ 



TRHQV- 



■TELQVR- 



IT 



-TRHEL- 



DATA VALID 
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A.C. CHARACTERISTICS 

TA = 0''Cto +70°C, VCC=+5V±10% unless otherwise noted. 
WRITE CYCLE (Ol = VIH) 



Symbol 


Parameter 


2186-25 


2186-30 


2186-35 


Unit 


Notes 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


TELEL 


Cycle TimG 


425 




500 




600 




ns 


1 


TELELR 


Cycle Time with Refresh 


850 




1000 




1200 




ns 


2 


TELEH 


CE Pulse Width 


40 




40 




40 




ns 




TEHEL 


CE High Time 


40 




40 




40 




ns 




TAVEL 


Address Set-Up Time 

















ns 




TELAX 


Address Hold Time 


30 




30 




30 




ns 




TWLEL 


WE low to next CE low 


250 




300 




350 




ns 




TWLWH 


WE Pulse Width 


40 




40 




40 




ns 




TWHEL 


WE high to next CE low 


40 




40 




40 




ns 




TDVWL 


Data Set-Up to WE low 

















ns 




TWLDX 


Data Hold from WE low 


40 




45 




50 




ns 




TELWL 


CE low to WE low — Pulse Mode 





90 





90 





90 


ns 


4,5 


TWLEH 


WE low to CE high — Long Mode 


40 




40 




40 




ns 


4 


TELRL 


CE'low to RDY low 




50 




60 




70 


ns 


6 


TRLRH 


RDY Pulse Width 


100 




100 




100 




ns 


6 


TRHEL 


RDY high to next CE low 


250 




275 




350 




ns 





WAVEFORMS 
WRITE CYCLE 



CE (E) ■ 
WE(E) 



-I 



TELEL- 



■TELEH- 



•TELWL- 



TAVEL 



ADDR XX VALID 



DATA IN ■ 



TWLEH 



■TEHEL- 



JJ 



■TWLEL- 



77777777 



■TWLWH- 



TWHEL 



KxmxxmxxxnxEC 



TELAX 



TDVWL 



1 



TWLDX 



DATA VALID V 





-4—' 

c 



WRITE CYCLE WITH REFRESH 



CE(E)' 
WE(W) ■ 
RDY- 

DATA IN- 



TELRL 



■TELELR- 



\ 



f 



■TRLRH- 



TRHEL^ 



N 77777777 - 



DATAVALI 
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A.C. CHARACTERISTICS 

TA = 0°Cto +70X, VCC= +5V±10% unless otherwise noted. 
FALSE MEMORY CYCLE (Ol and WE = VIH) 



Symbol 


Parameter 


2186-25 


2186-30 


2186-35 


Unit 


Notes 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


TELEL 


Cycle Time 


425 




500 




600 




ns 


1 


TELELR 


Cycle Time witli Refresh 


850 




1000 




1200 




ns 


2 


TELEH 


CE Pulse Width 


40 


10000 


40 


10000 


40 


10000 


ns 


7 


TEHELF 


CE High Time for FM.C. 


200 




250 




275 




ns 


8 


TAVEL 


Address Set-Up Time 

















ns 




TELAX 


Address Hold Time 


30 




30 




30 




ns 




TELRL 


CE low to RDY low 




50 




60 




70 


ns 


6 


TRLRH 


RDY Pulse Width 


100 




100 




100 




ns 


6 


TRHEL 


RDY high to next CE low 


250 




275 




350 




ns 





WAVEFORMS 

FALSE MEMORY CYCLE 



CE(E) 



TAVEL 



TELEL- 



■TELEH- 



•*\ TELAX 



ADDR y VALID X 



TEHELF- 




X 



FALSE MEMORY CYCLE WITH REFRESH 



CE{E) 



RDY 



TELRL 



TELELR 



IT 



•TRLRH- 



\_nmiD 



•TRHEL- 




NOTES: 

1. TELEL<TELELRandTELQV<TELQVR. 

2. For reference only. 

3. Transition is measured ± 500 mV from steady state logic level with specified loading in Figure 2. 

4. For Pulse Mode TELEH <TELGLniax + TGLEH^^ or TELEH <TELWLn,ax + TWLEH^in. For Long Mode TELEH >TELGLmax 
+ TGLEH^i, or TELEH >TELWL^a, + TWLEH^in. 

5. For Long Mode TELGL^ax and TELWL^ax = 10 ^sec. 

6. CRDY<100pFandREXT = 510n. 

7. False Memory Cycles Only. 

8. NoteTEHELF>TEHEL 
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FUNCTIONAL DESCRIPTION 

The 2186 has three control_pins: CE (Chip Enable), 
OE (Output Enable), and WE (Write Enable). An 
open-drain output pin called RDY indicates if re- 
fresh Is occurring during an access request. RDY 
will only respond when the 2186 has been selected 
by CE going active low during a refresh cycle. 

Cycles are initiated by latching addresses into the 
2186 with the leading (falling) edge of CE. When 
CE goes active during internal refresh, the RDY pin 
is pulled low signaling a delay. RDY remains low 
until shortly before both refresh and access (Read/- 
Write) cycles are complete. 

On-chip control circuitry tracks all operations for 
nearly transparent refresh. A high-speed on-chip 
arbitration circuit prevents conflicts from occur- 
ring between refresh and access cycles. 

Access Cycles 

READ CYCLE 

A read cycle is initiated by CE and OE both going 
active low during the same cycle. CE may be either 
pulsed to initiate a cycle or held active low 
throughout the cycle. ^ is a logic level; OE con- 
trols the 2186 data output bus. Access times are 
specified from both OE and CE. Data remains on 
the data bus until OE returns inactive (high) in- 
dependent of CE. WE may not go active during a 
Read cycle. 

WRITE CYCLE 

A Write cycle is initiated by CE _and WE going ac- 
tive low during tjie^same cycle. CE may be a pulse 
or a logic level. WE leading edge latches data from 
the data bus into the 2186. OE may not go active 
during a Write cycle. 

FALSE MEMORY CYCLE (FMC) 

A False Memory cycle is initiated by CE going ac- 
tive without either OE or WE going active. No 
memory cycle will be performed. Note that ad- 
dress set-up and hold times must be observed for 
False Memory cycle operation. 

Operating Modes 

REFRESH OPERATION 

Refresh is totally automatic and requires no exter- 
nal stimulas. All refresh functions are controlled 
internally. 

A high-speed arbitration circuit will resolve any po- 
tential conflict arising between simultaneous exter- 

© IC MASTER 1983 



nal access and internal refresh cycle requests. The 
internal timer period is specified as 24 /xsec, ± 50%. 

The 2186 may also be refreshed by performing 
Read, Write, or False Memory cycles on all 128 
rows (AO through A6) within a two millisecond 
period. 

EXTENDED CYCLE OPERATION 

Extended cycle operation is defined as holding OE 
or WE valid (low) for indefinite periods. (CE is al- 
lowed to return high.) Data will remain valid on the 
bus as long as OE is valid. WE latches data on the 
leading (falling) edge. Automatic refreshes will 
continue to be performed as needed, even while 
OE or WE is held low; RDY will not respond during 
these extended cycle refreshes. 

INITIALIZATION 

To guarantee initialization, all control inputs must 
be inactive (high) for a 100 microsecond period after 
V^c is within specification. No extra cycles are re- 
quired before normal operation may begin. 



Interfacing Considerations 

The 2186 is an edge enabled RAM. Below is an il- 
lustration of a simple interface for connecting mi- 
croprocessors with edge enable memories. A 
stable CE clock is necessary to avoid accidentally 
selecting the RAM. Generally, stable select sig- 
nals are desirable in all types of microsystem ap- 
plications. Most common decoding circuits allow 
addresses to flow directly through the decoder 
(i.e. decoder permanently "enabled"). This tech- 
nique may allow false decoder outputs to occur 
when addresses are in transition. This may result 
in false CE signals and potentially, invalid memory 
requests. A simple gating circuit will inhibit enab- 
ling the decoder until addresses are valid at the 
decoder inputs. 

Another interfacing consideration is the relation- 
ship between WE and valid data. The 2186 per - 
forms a write operation on the leading edge of WE. 
In a minimum mode 8088 or 8086 system, WE oc- 
curs before data is valid. The cross-cou pled NAND 
gate configuration shown below on the WR signal 
will prevent this from occurring. This implementa- 
tion also guarantees valid data on the rising (trail- 
ing) edge of WE to maintain compatibility with fully 
static RAMs. (For maximum mode 8088 or 8086 
operation, the control signal MWTC directly from 
the 8288 bus controller serves the same function.) 
For a more detailed description of designing IRAM 
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systems, refer to Intel App. Note #132 on "Design- 
ing Memory Systems witfi the 8Kx8 iRAM". 

Layout Considerations 

To ensure compatibility with other 28-pln memory 
devices such as EPROMs, several pins require 
close examination; specifically, pins number 1, 26 
and 27. Following is a discussion of the system 
level operation and the design considerations for 
these pins. 

PIN#1 

Pin 1 on all EPROMs is reserved for the high volt- 
age programming bias, Vpp. EPROMs are usually 
programmed external to the system. Therefore, in 
normal system operation, pin 1 is connected to Vcc- 

Pin 1 on the 2186 is the microprocessor handshake 
signal, RDY. The RDY signal may be bussed to the 
RDY input of either the microprocessor or clock 
generator. Because RDY is an open drain output, 
all 2186 RDY signals may be "wire OR'd" with any 
other RDY signals in the system. A 510 ohm pull- 
up resistor is required between RDY and Vcc- Fo'' 



the 2186 application, a trace should be run from 
pin 1 of each socket location to the RDY input of 
either the microprocessor or clock generator. 
Also, a provision for a pull-up resistor to Vcc 'S 
needed. 

PIN #26 

While pin 26 is a No Connect for both the 2186 or 
the 2764 EPROM, a trace to pin 26 from Vcc will 
guarantee compatibility between 24 pin and 28 pin 
EPROMs. Pin 26 will carry the additional address 
bit required to future higher density memories. For 
flexibility, provide a jumper for an address bit 
and/or Vcc on pin 26. 

PIN #27 



Pin 27 is labelled WE on the RAM and PGM on the 
EPRO M. While WE is a system level control signal, 
PGM is only us ed w hen programming the EPROM 
(Vpp at -f 21V). PGM may be allowed to toggle dur- 
ing normal EPROM operation (Vpp at -i- 5V). There- 
fore, WE may be bussed to every socket location 
with no jeopardy of illegal operation. 
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jHDh 
X 



Vcc 



iRAU INTERFACE 




2186/8088 MIN.MODE 



j — w. — 



[7> 



ILU |LU ILU 

lo Is lo 




ILU ILU jUJ 

lo Is lo 






AoAi2 


2186 RDY 




2186 RDY 




l/0o-l/07 




l/Oo-l/O; . 



Ao-Ai2 
2186 RDY 
I/O0I/O7 



2186 RDY 

l/Oo-l/O; 



(D 
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2716 

16K (2K X 8) UV ERASABLE PROM 



■ Fast Access Time 
— 2716-1: 350 ns Max. 



— 2716-2: 

— 2716: 

— 2716-5: 

— 2716-6: 



390 ns Max. 
450 ns Max. 
490 ns Max. 
650 ns Max. 



Pin Compatible to Intel 2732A EPROM 

Simple Programming Requirements 

— Single Location Programming 

— Programs with One 50 ms Pulse 

Inputs and Outputs TTL Compatible 
During Read and Program 

Completely Static 



■ Single +5V Power Supply 

■ Low Power Dissipation 

— Active Power: 525 mW Max. 

— Standby Power: 132 mW Max. 

The Intel 2716 is a 16,384-bit ultraviolet erasable and electrically programmable read-only memory (EPROM). 
The 2716 operates from a single 5-volt power supply, has a static standby mode, and features fast single- 
address programming. It makes designing with EPROMs fast, easy and economical. 

The 2716, with its single 5-volt supply and with an access time up to 350 ns, is ideal for use the high- 
performance + 5V microprocessors such as Intel's 8085 and 8086. Selected 2716-5s and a 2716-6s are also 
available for slower speed applications. The 2716 also has a static standby mode which reduces power con- 
sumption without increasing access time. The maximum active power dissipation is 525 mW while the max- 
imum standby power dissipation is only 132 mW, a 75% savings. 

The 2716 uses a simple and fast method for programming a single TTL-level pulse. No need for high voltage 
pulsing because all programming controls are handled by TTL signals. Program any location at any 
time— either individually, sequentially or at random with the 2716's single-address programming. Total pro- 
gramming time for all 16,384 bits is only 100 seconds. 



A7C 

AsC 
A4C 
AaC 
A2C 
A,C 
AoC 
OoC 
0,C 
OaC 
GNDE 



□ Vcc 

□ As 
DA9 

□ Vpp 
DOE 

□ A10 

□ cc 

□ 05 

DO, 

□ O3 



(D 
C 



PIN NAMES 



Afl-Aio 


ADDRESSES 


ci 


CHIP ENABLE 


OE 


OUTPUT ENABLE 


O0-O7 


OUTPUTS 



Figure 1. Pin Configuration 



VccO- 
GND O- 
Vpp o- 



OE 



OUTPUT ENABLE 

CHIP ENABLE 
AND PROG LOGIC 



A0-A10 I 
ADDRESS { 
INPUTS 



Y 

DECODER 



X 

DECODER 



DATA OUTPUTS 
O0-O7 



OUTPUT BUFFERS 



Y GATING 



16,384-BIT 
CELL MATRIX 



Figure 2. Block Diaqram 
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2732A 

32K (4K X 8) UV ERASABLE PROM 



■ 200 ns (2732A-2) Maximum Access 
Time . . . HMOS*-E Technology 

■ Compatible with High-Speed 8mHz 
iAPX 186...Zero WAIT State 

a Two Line Control 

■ Pin Compatible to 2764 EPROM 



■ Industry Standard Pinout . . . JEDEC 
Approved 

■ Low Standby Current ... 35 mA 
Maximum 

■ ±10% Vcc Tolerance Available 
° inteligent Identifiers*^ Mode 



The Intel 2732A is a 5V only, 32,768 bit ultraviolet erasable and electrically programmable read-only-memory 
(EPROM). The standard 2732A access time is 250 ns with speed selection (2732A-2) available at 200 ns. The 
access time is compatible with high performance microprocessors such as the 8 MHz iAPX 186. In these 
systems, the 2732A allows the microprocessor to operate without the addition of WAIT states. 

An important 2732A feature is the separate output control. Output Enable (OE), from the Chip Enable con- 
trol (CE). The OF control eliminates bus contention in microprocessor systems. Intel's Application Note 
AP-72 describes the microprocessor system implementation of the OE and CE controls on Intel's 
EPROMs. AP-72 is available from Intel's Literature Department. 

The 2732A has a standby mode which reduces power consumption without increasing access time. The 
maximum active current is 125 mA, while the maximum standby current is only 35 mA, a 70% saving. The 
standby mode is selected by applying the TTL-high signal to the CE input. 



The 2732A is fabricated with HMOS*-E technology, Intel's high-speed N-channel MOS Silicon Gate Technology 
*HMOS is a patented process of Intel Corporation. 



PIN NAMES 



vcc o- 



GNOO- 



OE/Vpp - 
51 — 



Ao-Aii 
ADDRESS 
INPUTS 



PROGRAM 
OE AND 
CE LOGIC 



± 



DECODER 



DECODER 



DATA OUTPUTS 
O0-O7 



OUTPUT BUFFERS 



YGATING 



32.768 BIT 
CELL MATRIX 



Afl-An 


ADDRESSES 




CE 


CHIP ENABLE 




OE/Vpp 


OUTPUT ENABLE/ 


Vpp 


O0-O7 


OUTPUTS 





A7C 

' AeC 

AsC 

A3C 
m: 
02I: 

gndC 



2732A 



DA9 

□ A,i 

□ OE/Vpp 

□ A,o 

ncE 

□ O7 

□ Os 

□ O5 

□ O4 
DO3 



Figure 1. Block Diagram 



Figure 2. Pin Configurations 
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200 ns (2764-2) Maximum Access 
Time . . . HMOS*-E Technology 

Compatible with High-Speed 8mHz 
iAPX 186...Zero WAIT State 

Two Line Control 

Pin Compatible to 27128 EPROM 



2764 

64K (8K X 8) UV ERASABLE PROM 

■ inteligent Programming^^ Algorithm 



■ Industry Standard Pinout . . . JEDEC 
Approved 

■ Low Active CurrenL..100mA Max. 

■ ±10% Vqq Tolerance Available 



The Intel 2764 is a SVonly, 65,536-bit ultraviolet erasable and electrically programmable read-only memory (EPROM). The 
standard 2764 access time is 250 ns with speed selection available at 200 ns. The access time is compatible with high- 
performance microprocessors such as Intel's 8 mHz IAPX 186. In these systems, the 2764 allows the microprocessor to 
operate without the addition of WAIT states. 

An important 2764 feature is the separate output control, Output Enable (OE) from the Chip Enable control (CE). The OE 
control eliminates bus contention in microprocessor systems. Intel's Application Note AP-72 describes the 
microprocessor system implementation of the OE and CE controls on Intel's EPROMs. AP-72 is available from Intel's 
Literature Department. 

The 2764 has a standby mode which reduces power consumption without increasing access time. The maximum active 
current is 100 mA, j/vhile the maximum standby current is only 40 mA. The standby mode is selected by applying a TTL- 
high signal to- the CE input. 

± 1 0% Vcc tolerance is available as an alternative to the standard ±5% Vcc tolerance for the 2764. This can allow the system 
designer more leeway with regard to his power supply requirements and other system parameters. 

The 2764 is fabricated with HMOS*-E technology, Intel's high-speed N-channel MOS Silicon Gate Technology. 



Vcco- 



DATA OUTPUTS 
Oo-O, 



Vpp o- 



6E- 
PQIii- 



Ao-A,2 
ADDRESS 
INPUTS 



OUTPUT ENABLE 
CHIP ENABLE 

AND 
PROG LOGIC 



Y 

DECODER 



X 

DECODER 



OUTPUT BUFFERS 



6S,536-BIT 
CELL MATRIX 



Figure 1. Block Diagram 



MODE SELECTION 



1. X ctnb* V|H or Vit 

2. Vh -12.0V lO.iV 



'HMOS is a patented process of Intel Corporation 





CO 


< 

OJ 


ID 


CM 




CM 


CVJ 


Vpp 


-Vpp 






Al2 


Ai2 






A7 


At 


A7 


A7 


Ac 


A6 


A6 


A6 


As 


As 


As 


As 


A4 


A4 


A4 


A4 


A3 


A3 


A3 


A3 


A2 


A2 


A2 


A2 


Ai 


Ai 


Ai 


Ai 


Ao 


Ao 


Ao 


Ao 


Oo 


Oo 


Oo 


Oo 


Oi 


Oi 


Oi 


Oi 


02 


02 


O2 


O2 


Gnd 


Gnd 


Gnd 


Gnd 



2764 



Vpp c 1 

A,2 C 2 
A7 C 3 
A« C 4 
As C 5 

A4 c • 

A3 C 7 

A2 C e 
A, C 9 

Ao C 10 
Oo C 11 
0, C 12 
02 C 13 
GND C 14 



28 3 Vcc 

27 3 pan 

26 1 N.C. 
25 D A, 
24 J A, 
23 3 Au 
22 13 OE 
21 J A^o 
20 D CE 
19 3 O7 
18 3 Ot 
17 3 Os 
16 3 O, 
15 □ O3 



2716 


2732A 


27128 


27256 






Vcc 


Vcc 






PGM 


Ai4 


Vcc 


Vcc 


Ai3 


Al3 


Aa 


Ae 


Ae 


Ae 


A9 


A9 


A9 


A9 


Vpp 


An 


A11 


All 


OE 


OE/Vpp 


OE 


OE 


A10 


A10 


A10 


A,o 


CE 


CE 


CE 


CI 


O7 


O7 


O7 


O7 


06 


06 


06 


06 


O5 


O5 


O5 


O5 


O4 


O4 


O4 


O4 


O3 


O3 


O3 


O3 



NOTE- INTEL "UNIVERSAL SITE ■-COMPATIBLE EPROM PIN CONFIGURATIONS ARE SHOWN IN THE 
BLOCKS ADJACENT TO THE 2764 PINS 



Figure 2. Pin Configurations 



'^^^ PINS 
MODE 


CE 
(JO) 


(22) 


psa 

(27) 


*• 
(24) 


Vpp 

(1) 


Vcc 

(26) 


Otitputa 
(11-13,16- 
-16) 


Read 


V|L 


V|L 


V|H 


X 


vpc 


Vpc 


Door 


Output OiMblfl 


VlL 


VlH 


V|H 


X 


Vcc 


Vcc 


HIgtiZ 


Standby 


VlH 


X 


X 


X 


Vcc 


Vcc 


HighZ 


Program 


V|L 


V|H 


VlL 


X 


Vpp 


Vcc 


D|N 


Verify 


V|l 


VlL 


V|H 


X 


Vpp 


Vcc 


OOOT 


Program Inhibit 


VlH 


X 


X 


X 


Vpp 


Vcc 


High Z 


intgligent Identilier 


Vit 


VlL 


VlH 


Vm 


Vcc 


Vcc 


Code 


inteligent 
Programming 


VlL 


V|H 


VlL 


X 


Vpp 


Vcc 


Din 



PIN NAMES 



A0-A12 


ADDRESSES 


CE 


CHIP ENABLE 


OE 


OUTPUT ENABLE 


0,-0^ 


OUTPUTS 


PGM 


PROGRAM 


N.C. 


NO CONNECT 
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27128 

128K (16K X 8) UV ERASABLE PROM 



250 ns Maximum Access Time . . . 
Hi\/IOS*-E Technology 

Compatible with l-ligh-Speed 8 MHz 
iAPX 186...Zero WAIT State 

Two-Line Control 

Pin Compatible to 2764 EPROM 



■ Industry Standard Pinout . . . JEDEC 
Approved 

■ ± 10% Tolerance Available 

■ Low Active Current ... 100 mA Max. 

■ inteligent Programming^^ Algorithm 



The Intel 27128 is a5V only, 131,072-bit ultraviolet erasable and electrically programmable read-only memory 
(EPROM), The standard 27128 access time is 250 ns which is compatible with high-performance 
microprocessors such as Intel's 8 MHz iAPX 186. In these systems the 27128 allows the microprocessor to 
operate without the addition of WAIT states. 

An important 27128 feature is the separate output control, Output Enable (OE) from the Chip Enable control 
(CE). The OE control eliminates bus contention in microprocessor systems. Intel's Application Note AP-72 
describes the microprocessor system implementation of the OE and CE controls on Intel's EPROMs. AP-72 is 
available from Intel's Literature Department. 

The 27128 has standby mode which reduces the power consumption without increasing access time. The 
maximum active current is 100 mA, while the maximum standby current is only 40 mA. The standby mode is 
selected by applying a TTL-high signal to the CE input. 

±10% Vcc tolerance is available as an alternative to the standard ±5% Vcc tolerance for the 27128. This can 
allow the system designer more leeway with regard to his power supply requirements arid other system 
parameters. 

The 271 28 is fabricated with HMOS*-E technology, Intel's high-speed N-channel MOS Silicon Gate Technology 



Vcc o- 

GNOO- 



Vppo- 



DATA OUTPUTS 
O0-O7 



OE - 
PgM- 



OUTPUT ENABLE 
CHIP ENABLE 

AND 
PROG LOGIC 



A0-A13 
ADDRESS 
INPUTS 



DECODER 



DECODER 



OUTPUT BUFFERS 



YGATING 



131,072 BIT 
CEU MATRIX 



Figure 1. Block Diagram 
MODE SELECTION 



Mode ^■~->..»,,,,__^ 


CE 

(20) 


OE 

(22) 


PGM 

(27) 


Aq 

(24) 


Vpp 

(1) 


Vcc 

(28) 


Output* 
(11-13,15-19) 


Read 


V|L 


V|L 


V|H 


X 




vgc 


DOUT 


Output Disable 


V|L 


V|H 


V|H 


X 


Vcc 


Vpp 


HIghZ 


Standby 


V|H 


X 


X 


X 




Vpp 


HIghZ 


Program 


V|L 


V|H 


V|L 


X 


Vpp 


Vcc 


D|N 


Verify 


V|L 


V|L 


V|H 


X 


Vpp 


vpg 


DouT 


Program Inhibit 


VtH 


X 


X 


X 


Vpp 


Vcc 


High Z 


inteligent Identifier 


V|L 


V|L 


V|H 


Vh 


Vcc 


Vcc 


Code 


inte'igent Programming 


V|L 


V|H 


V|L 


X 


Vpp 


Vcc 


DiN 



27256 


2764 


2732A 


2716 




27128 






2716 


2732A 


2764 


27256 


Vpp 


Vpp 






vppq; 


1 


28 


□ vcc 






Vcc 


Vcc 


A12 


A12 








2 


27 


□ pgm 






PGM 


Al4 


A7 


A7 


A7 


A7 


Arc 


3 


26 


□ A,3 


Vcc 


Vcc 


N.C. 


Al3 


As 


As 


As 


Ae 


AeC 


4 


2S 


□ Ab 


As 


Aa 


As 


Ae 


A5 


As 


As 


As 


AsC 


s 


24 


□ Ag 


A9 


A9 


A9 


As 


A4 


A4 


A4 


A4 




6 


23 


□ A„ 


Vpp 


A11 


All 


A11 


A3 


A3 


A3 


A3 


A3C 




22 


□ oi 


OE 


OEA^P 


OE 


OE 


A2 


A2 


A2 


A2 


A2C 


8 


21 


□ A10 


Aid 


A10 


A10 


A10 


Ai 


Ai 


Ai 


Ai 


AlC 


9 


20 


□ cE 


CE 


CE 


CE 


CE 


Ao 


Ao 


Ao 


Ao 


AoC 


10 


19 


□ 07 


O7 


O7 


O7 


O7 


Oo 


Oo 


Oo 


Oo 


OqC 


11 


18 


□ O6 


Oa 


Os 


Os 


Os 


O1 


0, 


0, 


O1 


01 C 


12 


17 


□ 05 


Os 


O5 


O5 


O5 


O2 


O2 


O2 


O2 


02 C 


13 


16 


□ O4 


O4 


O4 


O4 


O4 


Gnd 


Gnd 


Gnd 


Gnd 


gndC 


14 


15 


□ 03 


O3 


O3 


O3 


O3 



NOTE: INTEL "UNIVERSAL SITE ' COMPATIBLE EPROM PIN CONFIGURATIONS ARE SHOWN IN THE 
BLOCKS ADJACENT TO THE 27128 PINS 



Figure 2. Pin Configurations 



PIN NAMES 



NOTES: 

1. X can be V|h or V||_ 

2. Vh = 12.0V -0.5V 

*HMOS is a patented process of Intel Corporation. 



A0-A13 


ADDRESSES 


CE 


CHIP ENABLE 


OE 


OUTPUT ENABLE 


Ofl-07 


OUTPUTS 


PGM 


PROGRAM 


N.C 


NO CONNECT 
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UV ERASABLE PROM FAMILY 

EXPRESS 



u o-70°C Temperature Range 
Standard 

■ Extended Temperature Range 
-40°C - +85°C Available 

■ Two Line Control 

The Intel EXPRESS EPROM family is a series of ultraviolet erasable and electrically programmable read only 
memories which have received additional processing to enhance product characteristics. EXPRESS process- 
ing is available for several densities of EPROM, allowing the choice of appropriate memory size to match system 
applications. Intel's JEDEC approved 28 pin Universal Memory Socket provides the industry standard upgrade 
path to higher density EPROMs. 

EXPRESS EPROM products are available with 168±8 hour, 125*'C dynamic burn-in using Intel's standard bias 
configuration (equivalent to MIL-STD-883B). This process exceeds or meets most industry specifications of 
burn-in. 

The standard EXPRESS EPROM operating temperature range is 0°C to lO^C. Extended operating temperature 
range (-40''C to 85°C) EXPRESS products are available. EXPRESS products plus military grade EPROMs 
(-SS^C to 125°C) provide the most complete choice of standard and extended temperature range EPROMs 
available. 

Like all Intel EPROMs, the EXPRESS EPROM family is inspected to 0.1 % electrical AOL This may allow the user 
to reduce or eliminate incoming inspection testing. 



168 ±8 Hour Burn-in Available 

Industry Standard Pinout . . . JEDEC 
Approved 

Inspected To 0.1% AQL 



2764 



27128 



2716 



2732A 



A7C 


1 ^ 


24 


□ Vcc 


AeC 


2 


23 


□ Ae 


AsC 


3 


22 


DA9 


A4C 


4 


21 


DVpp 


A3C 


5 


20 


□ OE 


A2C 


6 


19 


DA10 


Ai C 


7 


18 


□ CE 


AoC 


8 


17 


3O7 


OoC 


9 


16 


306 


Oi C 


10 


15 


□ O5 


O2C 


11 


14 


DO4 


GND C 


12 


13 


DO3 



A7C 1 

AeC 2 

AsC 3 
A4C 4 

AaC 5 

A2L 6 
AlC 7 
AoC 8 
OoC 9 

01 c 10 

02C 11 

GNDC 12 



□ Vcc 

DAe 
DA9 
DA11 

□ 6E/Vpp 

□ A10 

ICE 
3O7 

□ 06 

□ O5 

□ O4 

□ O3 



VppC 1 

A12C 2 
A7Q 3 
AeC 4 
AsC 5 
A4[: 6 
AaC 7 
A2C 8 
AiC 9 
AoC 10 
OoC 11 
O1C 12 
O2C " 
QNDC 14 



28 □ Vcc 

□ POM 

□ n.c. 

□ As 
3^ 

□ Ai^l 

□ OE 

□ A10 

□ CE 

□ Or 

□ 06 

□05 
□04 
□03 



VppC 1 

A12C 2 

Arc 
AeC 

AsC 
A4C 
A3C 

A2C 

Al C 
AoC 

OoC 

01C 
02C 

GNDC 14 



28 □Vcc 
27 3p&A 
26 □Aia 
25 ^Ae 
24 □Ag 
23 □All 
22 □OE 
21 □Aio 

20 □5e 

19 □©; 
18 □Oe 
17 □Os 
16 □Oa 
15 3O3 



PIN CONFIGURATION 



' Intel Corporation Assumes No Responsibilty for the Use of Any Circuitry Other Than Circuitry Embodied in an Intel Product. No Other Circuit Patent Licenses ore Implied. 
I ©INTEL CORPORATION 1982 FEBRUARY 1982 
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EXPRESS 
EPROM Product Family 







Maximum 




Operating 


Burn-in 






Access 


Power 


Temperature 


125°C 


Type 


Organization 


(ns) 


Supply 


(°C) 


(hr) 


QD2716-1 


2048x8 


OCA 

350 


C\/ _i_ ^ AO/ 

OV ± lUvo 


A fr^ 7A 

u to f\J 


16o±o 


QD2716-2 


2048x8 




C\/ -4- KO/ 
OV ± OVo 


U TO / u 


lOOIEO 


QD2716 


2048x8 


450 


5V ± 5% 


to 70 


168±8 


LD2716 


2048x8 


450 


5V ± 5% 


Af\ QC 

— 4U to oo 


168 ±8 


TD2716 


2048x8 


450 


5V ± 5% 


-40 to 85 


NONE 


QD2732A-2 


4096x8 


200 


5V ± 5% 


to 70 


168±8 


QD2732A 


4096x8 


250 


5V ± 5% 


to 70 


168±8 


QD2732A-3 


4096x8 


300 


5V ± 5% 


to 70 


168±8 


QD2732A-4 


4096x8 


450 


5V ± 5% 


to 70 


168±8 


QD2732A-20 


4096x8 


200 


5V ± 10% 


to 70 


168±8 


QD2732A-25 


4096x8 


250 


5V ± 10% 


to 70 


168±8 




Huyoxo 


ouu 


O V 2: 1 u /o 


n to 7n 




LD2732A 


4096x8 


250 


5V ± 5% 


-40 to 85 


168±8 


LD2732.A-4 


4096x8 


450 


5V ± 5% 


-40 to 85 


168±8 




Huyoxo 




O V z: 1 u /o 




158+8 






•tow 


O V _ i\J /o 


—40 tn flS 


168±8 


TD2732A 


4096x8 


250 


5V ± 5% 


-40 to 85 


NONE 


TD2732A-4 


4096x8 


450 


5V ± 5% 


-40 to 85 


NONE 


TD2732A-25 


4096x8 


OCA 

250 


c\ / _i_ ^ AO/ 
5V ± 10% 


ACl tr^ QC 

— 4U to oo 


IMUIM t 


TD2732A-45 


4096x8 


450 


5V ± 10% 


-40 to 85 


NONE 


QD2764-2 


8192x8 


200 


5V ± 5% 


to 70 


168±8 


QD2764 


8192x8 


250 


5V ± 5% 


to 70 


16o±o 


QD2764-3 


8192x8 


300 


5V ± 5% 


to 70 


168±8 


QD2764-4 


8192x8 


450 


5V ± 5% 


to 70 


168±8 


QD2764-25 


8192x8 


250 


5V ± 10% 


to 70 


168±8 


QD2764-30 


8192x8 


300 


5V ± 10% 


- to 70 


168±8 


QD2764-45 


8192x8 


450 


5V ± 10% 


A 7A 

to /\J 


1oo±o 


LD2764* 


8192x8 


250 


5V ± 5% 


-40 to 85 


168±8 


LD2764-4* 


8192x8 


450 


5V ± 5% 


-40 to 85 


168±8 


LD2764-25* 


8192x8 


250 


5V ± 10% 


-40 to 85 


168±8 


LD2764-45* 


8192x8 


450 


c\/ _i_ ^ AO/ 
OV ± lU/o 


— 4U lO oO 


1 DOII.O 


TD2764* 


8192x8 


250 


5V ± 5% 


-40 to 85 


NONE 


TD2764-4* 


8192x8 


450 


5V ± 5% 


-40 to 85 


NONE 


TD2764-25* 


8192x8 


250 


5V ± 10% 


-40 to 85 


NONE 


TD2764-45* 


8192x8 


450 


5V ± 10% 


-40 to 85 


NONE 


QD27128* 


16384x8 


250 


5V ± 5% 


0to70 


168±8 


QD27128-4* 


16384x8 


450 


5V ± 5% 


to 70 


168±8 



AFN-02139A 
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2816 



16K (2K X 8) ELECTRICALLY ERASABLE PROM 

HMOS*-E FLOTOX Cell Design 
Reliable Floating Gate Technology 



Conforms to JEDEC Byte-Wide Family 
Standard 



Very Fast Access Time: 
—2816, 250 ns Max. 
—2816-3, 350 ns Max. 
—2816-4, 450 ns Max. 

Single Byte Erase/Write Capability 



■ Microprocessor Compatible 
Architecture 

■ Low Power Dissipation: 

— Active Current, 110 mA Max. 
— Standby Current, 50 mA Max. 



Erase/Write Specifications 
Guaranteed 0-70°C 



■ 10 ms Byte Erase/Write Time 

■ Chip Erase Time of 10 ms 

The Intel 2816 is a 16,384 bit electrically erasable programmable read-only memory (E^PROM). The 2816 
can be easily erased and reprogrammed on a byte basis. A chip erase function is also provided. The device 
operates from a 5-volt power supply in the read mode; writing and erasing are accomplished by providing a 
single 21-volt pulse. 

The 2816, with its very fast read access speed, is compatible with high performance microprocessors such as 
the 8086-2. Using the fast access speed allows zero wait operation in large system configurations. 

The electrical erase/write capability of the 2816 makes it ideal for a wide variety of applications requiring in- 
system, non-volatile erase and write. Never before has in-system alterability been possible with this combi- 
nation of density, performance and flexibility. Any byte can be erased or written in 10 ms without affecting the 
data in any other byte. Alternatively, the entire memory can be erased in 1 ms allowing the total time to rewrite 
all 2K bytes to be cut by 50%. The 2816 provides a significant increase in flexibility allowing new applications 
(dynamic reconfiguration, continuous calibration) never before possible. 

The 2816 E^PROM possesses Intel's 2-line control architecture to eliminate bus contention in a system 
environment. A power down mode is also featured; in the standby mode power consumption is reduced by 
over 55% without increasing access time. The standby mode is achieved by applying a TTL-high signal to the 
CE input. 

Byte erase and write are controlled^ntirely by TTL signal levels, yet require no control signals beyond CE and 
OE. For byte write a selected chip (CE = TTL low) senses the 21 VVpp pulse and automatically goes into write 
mode. Byte erase mode is identical to byte write except that data-in must be all logic ones (TTL-high). Never 
before has an in-system alteration of non-volatile information been implemented with such simple control. 

'HMOS-E is a patented process of Intel Corporation. 



Vcc o 
GNO O 
Vpp o 

5E 
CE 



OUTPUT ENABLE 
CHIP ENABLE 
AND E/W LOGIC 



Ao-Aio 
ADDRESS 
INPUTS 



DATA INPUTS/OUTPUTS 

'o/Oo-'r'O, 



INPUT/ 
OUTPUT 
BUFFERS 



16,384BIT 
CELL MATRIX 



A7C 
AsC 
AsC 
A4C 
AsC 

AjC 

AlC 
AoC 
lo/OoC 

i,/o,c 
Ij/OjC 
ondT 



2816 
E^PHOM 



□ Vcc 

□ A. 

□ A, 

□ Vpp 

□ OE 

□ A,o 

□ ei 

□ lr/07 

□ l6/0» 

□ is/Os 

□ IVO4 

□ lj/0, 



A/C 
AsC 
AsC 

A4C 

AsC 
Aid 
Aid 

Aoc: 

OoL 

Oil: 
021I 

GNOri 



2716 
EPROM 



□ Vcc 

□ A, 

□ A, 

□ Vpp 

□ 61 

□ Aio 

□ « 

□ O7 

□ 06 

□ 05 

□ 0« 

□ O3 



Aq-Aio 


ADDRESSES 


CE 


CHIP ENABLE 


OE 


OUTPUT ENABLE 


O0O7 


DATA OUTPUTS 


I0I7 


DATA INPUTS 


Vpp 


PROGRAM VOLTAGE 



Figure 1. 2816 Functional Block Diagram Figure 2. Pin Configuration 

Intel Corporation Assumes No Responsibility for tfie Use of Any Circuitry Other Than Circuitry Embodied in an Intel Product. No Other Circuit Patent Licenses are Implied. 
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irrtet 2817 

16K (2K X 8) ELECTRICALLY ERASABLE PROM 



Self Timed Byte Write with Automatic 
Erase 

Direct IVIicroprocessor Interface 
Capability 

Static 21 Volt Vpp 

Reduces Support Component 
Requirement by 70% to 90% 
Over 2816 and 2815 



Fast Byte Write Time: 
— Write Typical, 5 mS 
—Cycle Typical, 10 mS 

Very Fast Read Access Time: 
—2817, 250 nS 
—2817-3, 350 nS 
—2817-4, 450 nS 

Reliable Intel FLOTOX E^PROM 
Technology 



The Intel 2817 is a 16,384 bit Electrically Erasable Programmable Read Only Memory Like the Intel 2816 and 
2815, it has completely Non-Volatile Data Storage. However, in addition, it offers a high degree of integrated 
functionality which enables in-circuit byte writes to be performed with minimal hardwarp and software 
overhead. The Intel 2817 is a product of Intel's advanced E^PROM technology and uses the powerful HMOS*-E 
process for reliable, non-volatile, data storage. 

The Intel 2817 eliminates all the interfacing hardware logic and firmware required to perform data writes. The 
device has complete self-timing which leaves the processor free to perform other tasks until the 2817 signals 
'Ready.' With a transparent erase before write, the user benefits by saving an erase command contributing to 
efficient usage of system processing time. On chip latching further enhances system performance. 

The Intel 281 7's very fast read access time makes it compatible with high performance microprocessor 
applications. It uses Intel's proven 2-rme control architecture which eliminates bus contention in a system 
environment. Combining these features with the 281 7's 'Ready' signal makes the device an extremely powerful, 
yet simple to use, E^ memory — available to the designer today 

The density, and level of integrated control, makes the Intel 2817 suitable for users requiring low hardware 
overhead, high system performance, minimal board space and design ease. Designing with, and using the 281 7, 
is extremely cost effective as 70% of the required voltage and interfacing hardvyare required for other E^PROM 
devices has been eliminated. See Figures 1, 2, and 3 for the Intel 281 7's block diagram, pinout, and simple 
interface requirements. 

*HMOS-E is a patented process of Intel Corporation. 



Vcc- 
GND ■ 
STATIC Vpp. 

. CE - 
Ol- 
Si ■ 
RDY/BUSY - 



Vpp SHAPING FOR CELL 
PROGRAMMING 



CHIP ENABLE/OUTPUT 
ENABLE LOGIC 



AUTOMATIC WRITE TIMING 
AUTOMATIC ERASE LOGIC 



DATA INPUTS/OUTPUTS 

I0/O0-I7/O7 



PIN NAMES 



Ao-A,o \ 

ADDRESS > 
INPUTS 



Y 

DECODER 



X 

DECODER 



OUTPUT/INPUT 
BUFFERS 



16^84-BIT 
CELL MATRIX 



Ao-*10 


ADDRESSES 




CHIP ENABLE 


OE 


OUTPUT ENABLE 


O0-O7 


DATA OUTPUTS 


•0-I7 


DATA INPUTS 


Vpp 


STATIC PROGRAMMING VOLTAGE 


RDY/BUSY 


DEVICE READY/BUSY 


TO 


TIMING CAPACITOR 


N.C. 


NO CONNECT 



Vpp[[ 1 

nOY/BtB7^ 2 

A^l^ 3 

A6[[ 4 

6 

A3[; 7 
*C « 

A,[]| 9 
AoQ 10 

li/O, Q 12 
Ij/Oij^ 13 
GHd[2 14 



□ a, 

^N.C. 

□ oi 

^A,o 

3^ 

17/07 

□ ■./o. 

I4/04 
^ I3/03 



Figure 1. 2817 Functional Block Diagram 



Figure 2. 2817 Pin Configuration 
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MEMORY 



Monolithic Memories 



Memories 



Bipolar PROM Cross- Reference Guide 





Memory Description 


iill 


AMD 


Fair- 


Fujitsu 


Harris 


Intel 


Motorola 


National 


Raytheon 


Signetics 


Tl 


Size 


Organization 


Pins 


Output 


child 


256 


32x8 


16 




6330-1 
63S080 


27S18 


- 


- 


7602 


- 


- 


74S188 


- 


82S23 


18SA030 


TS 


6331-1 
63S081 


27S19 


— 


— 


7603 


— 


— 


74S288 


— 


82S123 


18S030 


1024 


256x4 


16 


DC 


6300-1 
63S140 
63LS140 


27S20 


— 


— 


7610 


— 


— 


74S387 


— 


82S126 


24SA10 


TS 


6301-1 
63S141 
63LS141 


27S21 


- 


- 


7611 


- 


- 


74S287 


- 


82S129 


24S10 






20 


IC 


6308-1 




















18SA22 


2048 


256 X 8 


TC 


6309-1 


- 




- 


- 


- 


- 


- 


- 


- 


18S22 


24 


\J\j 


6335-1 


























1 O 


6336-1 






















2048 


512x4 


16 


oc 


6305-1 
63S240 
63LS240 


27S12 


— 


— 


7620 


— 


— 


74S570 


— 


82S130 


— 


TS 


6306-1 
63S241 
63LS241 


^ f O 1 o 
















O^O 1 O 1 




4096 


512x8 


20 


OC 


6348-1,-2 


27S28 


— 


7120 


7648 


— 


— 


74S473 






28SA42 


TS 


6349-1,-2 


27S29 


— 


7124 


7649 


— 


— 


74S472 


29623 


82S147 


28S42 


4096 


512x8 


24 


OC 


6340-1,-2 


27S30 


93438 


— 


7640 


— 


7640 


74S475 


— 


— 


28SA46 


TS 


6341-1,-2 


27S31 


93448 


— 


7641 


— 


7641 


74S474 


— 


82S141 


28S46 








OC 


6352-1 


27S32 


93452 


— ' 


7642 


— 


7642 


74S572 


29640 


— 


24SA41 


4096 


1024x4 


18 


TS 


6353-1 
63S441 
63S441A 


27S33 


93453 


7122 


7643 


- 


7643 


74S573 


29641 


82S137 


24S41 








TS 


63RA441 






















8192 


1024x8 


24 


OC 


6380-1,-2 


27S180 


93450 


— 


7680 


— 


7680 


87S180 


— 


82S180 


28SA86 


TS 


6381-1,-2 


27S181 


93451 


7132 


7681 


3628 


7681 


87S181 


29631 


82S181 


28S86 








OC 


6388-1 


27S184 


93514 


7127 


7684 




7684 


87S184 




82S184 


24SA81 


8192 


2048 X 4 


18 


TS 


6389-1,-2 
63S841 
63S841A 


27S185 


93515 


7128 


7685 




7685 


87S185 


29653 


82S185 


24S81 


16384 


4096 X 4 


20 


TS 


63S1641 
63S1641A 


27S41 


93513 


7134 


76165 








29653 


82S195 





NOTE: Only Commercial Specification part numbers are listed. 



High Performance 
32x8 Ti-W PROM 
53/63S080 53/63S081 



Features/ Benefits 

• 9ns typical access time 

• Reliable Titanium-Tungsten fuses (Ti-W) 

• Low voltage generic programming 

• Pin compatible with standard Schottky PROMs 

• PNP inputs for low input current 

Applications 

• Programmable logic element 

• Address decoder 

• Priority encoder 

• Random logic replacement 



Description 

The 53/63S080 and 53/63S081 features low Input current PNP 
inputs, full Schottky clamping and three-state and open collector 
outputs. The titanium-tungsten fuses store a logical low and are 
programmed to the high state. Special on chip circuitry and 
extra fuses provide preprogramming testing which assure high 
programming yields and high reliabiity. 

The 63 series is specified for operation over the commercial 
temperature and voltage range. The 53 series is specified for the 
military ranges. 

Programming 

The 53/638080 and 53/638081 are programmed with the 
same programming algorithm as all other Monolithic Memories' 
generic Ti-W PROMs. For details refer to Monolithic Memories' 
LSI Data Book. 



Selection Guide 



MEMORY 


PACKAGE 


DEVICE TYPE 


SIZE 


ORGANIZATION 


PINS 


TYPE 


0°C to +75° C 


-55° C to +125° C 


1/4 K 


32x8 


O.C. 


16 


N, J 


63S080 


538080 


T.S. 


63S081 


538081 



Pin Configuration 



Part Numbering System 



53/63S080 
53/63S081 




63S081 



TEMPERATURE 



6 = COMMERCIAL 
5 = MILITARY 



PRODUCT 

3 = PROGRAMMABLE 
READ ONLY MEMORY 
(PROM) 



FAMILY 

S = SCHOTTKY 
LS = LOW POWER 

SCHOTTKY 
RX = REGISTERED 



L_ 



OUTPUT DESIGNATOR 

= OPEN COLLECTOR 

1 = THREE STATE 

-NUMBER OF OUTPUTS 
4 = 4 BIT 
8 = 8 BIT 

MEMORY SIZE 

= 256 BIT 

1 = 1024 BIT 

2 = 2048 BIT 
4 = 4096 BIT 
8 = 8192 BIT 

16 = 16384 BIT 



(0 

*^ 

O 

E 

(D 
O 

!E 
■I— • 

o 
c 
o 



Moffo###li/c RjlST] 
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53/63S080 53/63S081 



Absolute Maximum Ratings 

SCipply Voltage, Vqq 7V 

Input Voltage 7V 

Off-state output voltage 5.5V 

Storage temperature -65° to+150°C 



Operating Conditions 



SYMBOL 


PARAMETER 


MILITARY 
MIN TYP MAX 


COMMERCIAL 
MIN TYP MAX 


UNIT 


Vcc 


Supply voltage 


4.5 5 5.5 


4.75 5 5.25 


V 




Operating free-air temperature 


55 125 


75 


°c 


Electrical Characteristics over operating conditions 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN TYPt MAX 


UNIT 


V|L 


Low-levelinput voltage 




0.8 


V 


V|H 


High-level input voltage 




2 


V 


V|C 


Input clamp voltage 


Vcc " MIN l| = -18mA 


-1.5 


V 


"IL 


Low-level input current 


Vqc = MAX V| = 0.4V 


-0.25 


mA 


'IH 


High-level input current 


Vqc = MAX V] = Vcc MAX 


40 


mA 


Vol 


Low-level output voltage 


Vcc " MIN 
V||_ = 0.8V 
V,H = 2V 


Iq1_ = 16mA 


MIL 


0.5 


V 


COM 


0.45 


VOH 


High-level output voltage* 


Vcc " MIN 
V|L - 0.8V 
V|H -- 2V 


MIL Iqh = -2mA 


2.4 


V 


COM Iq|_| = -3.2mA 


'OZL 


Off-state output current * 


Vcc " MAX 


Vq = 0.4V 


-40 


mA 


'OZH 


Vq = 2.4V 


40 


mA 


'CEX 


Open collector output current 


Vcc = MAX 


Vo = 2.4V 


40 


mA 


Vo = 5.5V 


^ 100 


'OS 


Output short-circuit current^:,. 


Vcc = 5V Vq = OV 


-20 -90 


mA 


'go 


Supply current 


Vcc = MAX All inputs grounded. All outputs open. 


90 " 125 


mA 



* Three-state only 

** Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 
tTypicals at 5.0V Vqq and 25° C TAA 

Switching Characteristics 

Over Operating Conditions 



DEVICE TYPE 


tAA ("S) 
ADDRESS ACCESS TIME 


tEA AND tER (ns) 
ENABLE ACCESS AND 
RECOVERY TIME 


CONDITIONS 
(See standard test load) 


TYPt MAX 


TYPt MAX 


R1(n) R2(n) 


63S080/1 


9 25 


9 20 


300 600 


53S080/1 


9 35 


9 30 



tTypicals at 5.0 Vqq and 25° C TA. 



MonoUtMcK'JZ'n 
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53/63S080 53/63S081 



53/63S081 

Typical Iqq vs Temperature Typical Ty^/^ vs Temperature 




-75 -50 -25 25 50 75 100 125 -75 -50 -25 25 50 75 100 125 



Ta -ambient temperature-°c Ta -ambient TEMPERATURE-°C 



Switching Test Load 



vcc 



Definition of Timing Diagram 



WAVEFORM 



INPUTS 



DONT CARE; 
CHANGE PERMITTED 



OUTPUTS 

CHANGING; 
STATE UNKNOWN 



OUTPUT O 



Ri 

30011 



R2 

60011 



NOT 

APPLICABLE 



MUST BE STEADY 



CENTER LINE IS 

HIGH IMPEDANCE STATE 



WILL BE STEADY 



Definition of Waveforms 




7 



V 



-*AA- 




-«ER- 



-»EA- 




'OH 



- 0.5V 



-Vol + 0-5V 




NOTES: 1. Input pulse amplitude OV to 3.0V. 

2. Input rise and fall times 5ns from 1.0V to 2.0V. 

3. Input access measured at the 1.5V level. 

4. t^y^ is tested with switch S .J closed, C|_ = 30pF and measured at 1.5V output level. 

5. For open collector devices. TEA and TER are measured at the 1.5V output level with S.| closed and C|_ = 30pF. 

6. For three-state devices, TEA is measured at the 1.5V output level with C|_ = 30pF. S., is open for high impedance to "1" test and 
closed for high impedance to "0" test. 

TER is tested with C|_ =5pF. S.| is open for "1" to high impedance test, measured at Vq,^ - 0.5 output level; S.| is closed for "0" to 
high impedance test measured at Vq|_ + 0.5V output level. 
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High Performance 
1024x4 PROM 
Ti-W PROM Family 



53/63S441 
53/63S441A 



Features/Benefits 

• 23ns typical access time 

• Reliable Titanium-Tungsten fuses (Ti-W) 

• Low voltage generic programming 

• Pin compatible with standard Schottlty PROMs 

• PNP inputs for low input current 

• Three state outputs 

Applications 

• Microprogram control stores 

• Microprocessor program store 

• Look up table 

• Character generator 

• Code converter 



Description 

The 5/63S441 features low input current PNP inputs, full 
Schottky clamping and three-state outputs. The titanium- 
tungsten fuses store a logical low and are programmed to the 
high state. Special on chip circuitry and extra fuses provide pre- 
programming testing which assure high programming yields 
and high reliability. 

The 63 series is specified for operation over the commercial 
temperature and voltage range. The 53 series is specified for the 
military ranges. 



Programming 

The 5/63S441 PROM is programmed with the same program- 
ming alogrithm, as all other r\/lonolithic f\/lemories' generic Ti-W 
PROMs. For details refer to Monolithic Memories' LSI Data 
Book. 



Selection Guide 



MEMORY 


PACKAGE 


PERFORMANCE 


PART NUMBER 


SIZE 


ORGANIZATION 


OUTPUT 


0°C to +75° C 


-55° C to +125°C 


4K 


1Kx4 


TS 


J 


STANDARD 


63S441 


53S441 


ENHANCED 


63S441A 


53S441A 



Pin Configuration 



Part Numbering System 



CO 

o 
E 


O 

o 
c 
o 




TEMPERATURE 

6 = COMMERCIAL 
5 = MILITARY 



63S441_A 



PRODUCT 

3 = PROGRAMMABLE 
REAb ONLY MEMORY 
(PROM) 



FAMILY 



PERFORMANCE 

NONE = STANDARD 

A = ENHANCED 
OUTPUT DESIGNATOR 

= OPEN COLLECTOR 

1 = THREE STATE 

NUMBER OF OUTPUTS 
4 = 4 BIT 
8 = 8 BIT 



s = 


SCHOTTKY ^ 


MEMORY SIZE 


LS = 


LOW POWER 


= 256 BIT 




SCHOTTKY 


1 = 1024 BIT 


RX = 


REGISTERED 


2 = 2048 BIT 






4 = 4096 BIT 






8 = 8192 BIT 






16 = 16384 BIT 
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53/63S441 53/63S441A 



/Absolute ^ajtimum Raftings 

Supply Voltage, Vqq 7V 

Input Voltage 7V 

Off-state output voltage 5.5V 

Storage temperature -65° to +150° C 



Operafting Conditions 



SYMBOL 


PARAMETER 


MILITARY 
MIN NOM MAX 


COMMERCIAL 
MIN NOM MAX 


UNIT 


Vcc 


Supply voltage 


4.5 5 5.5 


4.75 5 5.25 


V 


Ta 


Operating free-air temperature 


-55 125 


75 


°c 



Electrical Characteristics over operating conditions 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN TYPt MAX 


UNIT 


V|L 


Low-level input voltage 




0.8 


V 


V|H 


High-level input voltage 




2 


V 


V|C 


Input clamp voltage 


Vcc " '^"^ 'l " -18mA 


-1 .5 


V 


'IL 


Low-level input current 


Vcc " I^AX V| = 0.4V 


-0.25 


mA 


'IH 


High-level input current 


Vcc ^ V| = Vcc 


40 


mA 


Vol 


Low-level output voltage 


Vcc " "^"^ 
V,L = 0.8V 

V|H - 2V 


IqI_- 16mA 


MIL 


0.5 


V 


COM 


0.45 


VOH 


High-level output voltage 


Vcc ^ 

V|L = 0.8V 

V|H = 2V 


MIL Iqh = -2mA 


2.4 


V 


COM Iqi_| = -3.2mA 


'OZL 


Off-state output current 


Vcc ^ 


Vo = 0.4V 


-40 


/vA 


'OZH 


Vq = 2.4V 


40 


'OS 


Output short-circuit current * 


Vcc = 5V 


Vq = OV 


-20 -90 


mA 


'cc 


Supply current 


Vcc " inputs grounded. All outputs open. 


95 140 


mA 



*Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second, 
f Typicals at S.OVVqq and 25°C T^. 



Switching Characteristics over operating conditions 



DEVICE TYPE 


tAA ("s) 
ADDRESS ACCESS TIME 


ANDtER (ns) 

ENABLE ACCESS TIME 
RECOVERY TIME 


CONDITIONS 
(See standard test load) 


TYPt 


MAX 


TYPt 


MAX 


R1(n) 


R2(n) 


63S441 


23 


45 


12 


25 


300 


600 


53S441 


23 


55 


12 


30 


63S441A 


23 


35 


12 


25 


53S441A 


23 


50 


12 


30 
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53/63S441 53/63S441 A 




Switching Test Load 



Definition of Timing Diagram 



5.0V 



WAVEFORM 



INPUTS 

DONT CARE; 
CHANGE PERMITTED 



OUTPUTS 

CHANGING; 
STATE UNKNOWN 



OUTPUT O- 



R1 



^R2 
^60( 



600(1 



1-S 



NOT 

APPLICABLE 



MUST BE STEADY 



CENTER LINE IS 

HIGH IMPEDANCE STATE 



WILL BE STEADY 



Definition of Waveforms 



(0 


o 
E 

o 



o 
c 
o 




NOTES; 1. Input pulse amplitude OV to 3.0V. 

2. Input rise and fall times 5ns from 1.0V to 2.0V. 

3. Input access measured at the 1.5V level. 

4. t^^ is tested witfi switch S .| closed, C|_ = 30pF and measured at 1.5V output level. 

5. TEA is measured at the 1.5V output level with C|_ = 30 pF. a, is open for high impedance to "1" test and closed for high impedance to "1" 
test and closed for high impednace to "0" test. 

TER is tested vvith C|_ =5 pF. S-| is open for "1" to high impedance test, measured at Vq^ - 0.5 output level; S., is closed for "0" to 
high impedance test measured at Vq|_ + 0.5V output level. 
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High Performance 
2048x4 PROM 
Ti-W PROM Family 



53/63S841A 



Features/Benefits 

• 28ns typical access time 

• Reliable Titanium-Tungsten fuses (Ti-W) 

• Low voltage generic programming 

• Pin compatible with standard Schottky PROMs 

• PNP inputs for low input current 

• Three state outputs 

Applications 

• Microprogram control stores 

• Microprocessor program store 

• Look up table 

• Character generator 

• Code converter 



Description 

The 5/63S841 features low input current PNP inputs, full 
Schottky clamping and three-state outputs. The titanium- 
tungsten fuses store a logical low and are programmed to the 
high state. Special on chip circuitry and extra fuses provide pre- 
programming testing which assure high programming yields 
and high reliability. 

The 63 series is specified for operation over the commercial 
temperature and voltage range. The 53 series is specified for the 
military ranges. 



Programming 

The 5/63S841 PROM is programmed with the same program- 
ming algorithm as all other Monolithic Memories' generic Ti-VV 
PROMs. For details refer to Monolithic Memories' LSI Data 
Book. 



Selection Guide 



MEMORY 


PACKAGE 


PERFORMANCE 


PART NUMBER 


SIZE 


ORGANIZATION 


OUTPUT 


0°C to +75° C 


-55° C to +125° C 


8K 


2Kx4 


TS 


J 


STANDARD 


63S841 


53S841 


ENHANCED 


63S841A 


53S841A 



Pin Configuration 



Part Numbering System 




TEMPERATURE 
6 = COMMERCIAL 
5 = MILITARY 



63S841A 

i_ 



PRODUCT 

3 = PROGRAMMABLE 
READ ONLY MEMORY 
(PROM) 



FAMILY 



PERFORMANCE 

NONE = STANDARD 

A = ENHANCED 
OUTPUT DESIGNATOR 

= OPEN COLLECTOR 

1 = THREE STATE 

NUMBER OF OUTPUTS 
4 = 4 BIT 
8 = 8 BIT 



s = 


SCHOTTKY ^ 


MEMORY SIZE 


LS = 


LOW POWER 


= 256 BIT 




SCHOTTKY 


1 = 1024 BIT 


RX = 


REGISTERED 


2 = 2048 BIT 






4 = 4096 BIT 






8 = 8192 BIT 






16 = 16384 BIT 



CO 

o 
E 



O 
•+-• 

o 
c 
o 
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53/63S841 53/63S841 A 



Absolute Maximum Ratings 

Supply Voltage. Vqq 7V 

Input Voltage 7V 

Off-state output voltage 5.5V 

Storage temperature -65° to +150°C 



Operating Conditions 



SYMBOL 


PARAMETER 


MILITARY 
MIN NOM MAX 


COMMERCIAL 
MIN NOM MAX 


UNIT 


Vcc 


Supply voltage 


4.5 5 5.5 


4.75 5 5.25 


V 




Operating free-air tennperature 


-55 125 


75 


°c 



Electrical Characteristics over operating conditions 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN TYPt MAX 


UNIT 




Low-level input voltage 




0.8 


V 


V|H 


High-level input voltage 




2 


V 


V|C 


Input clamp voltage 


Vcc ^ 'l " -ISmA 


-1-5 


V 


'IL 


Low-level input current 


Vcc " V| - 0.4V 


-0.25 


mA 


l|H 


High-level input current 


Vqq - MAX V| = Vqq MAX 


40 


mA 


Vol 


Low-level output voltage 


Vqq = MIN 
V|L = 0.8V 
V|H = 2V 


IqI_= 16mA 


MIL 


0.5 


V 


COM 


0.45 


VOH 


High-level output voltage 


Vqq = MIN 
V||_ = 0.8V 
V|H - 2V 


MIL Iqh - -2mA 


2.4 


V 


COM Iq|_| = -3.2mA 


'OZL 


Off -state output current 


Vqq = MAX 


Vq = 0.4V 


-40 


fjA 


'OZH 


Vq = 2.4V 


40 


'OS 


Output short-circuit current * 


Vqq ^ 5V 


Vq = OV 


-20 -90 


mA 


'cc 


Supply current 


Vqq = MAX All inputs grounded. All outputs open. 


110 150 


mA 



*Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 
tlypicalsatS.OVVQQ and25°CT^. 



Switching Characteristics over operating conditions 



DEVICE TYPE 


tAA ("S) 
ADDRESS ACCESS TIME 


tEAANDtER (ns) 

ENABLE ACCESS TIME 
RECOVERY TIME 


CONDITIONS 
(See standard test load) 


TYPt 


MAX 


TYPt 


MAX 


R1(n) 


R2(n) 


63S841 


28 


50 


12 


25 


300 


600 


53S841 


28 


55 


12 


30 


63S841A 


28 


35 


12 


25 


53S841A 


28 


50 


12 


30 
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53/63S841 53/63S841 A 



Typical Icq vs Temperature 



150 



140 



130 



ICC-niA 120 



110 



100 



90 



1 
















i 
















1 






















>s^ V 


CC =5 


5V 












vcc = 


5.25V 








1 

















-75 -50 -25 25 50 75 100 125 
Ta - AMBIENT TEMPERATURE - °C 



Typical T^A vs Temperature 



70 



60 



50 



Taa - ns 40 



30 



20 



10 



1 
1 
1 

— 1- 
















1 
1 
1 
















— r 
1 
1 

— \- 
















1 
1 

-4- 


























vcc 


±10%- 




1 






V 


CC±5 


% 




1 
1 

1 

















-75 -50 -25 25 50 75 100 125 
Ta - AMBIENT TEMPERATURE - "C 



Switching Test Load 



5.0V 



Definition of Timing Diagram 

WAVEFORM INPUTS OUTPUTS 



DON'T CARE; CHANGING; 
CHANGE PERMITTED STATE UNKNOWN 



OUTPUT O- 



Rl 

30011 



R2 

600t) 



1-S 



NOT 

APPLICABLE 



MUST BE STEADY 



CENTER LINE IS 

HIGH IMPEDANCE STATE 



WILL BE STEADY 



Definition of Waveforms 




-*AA- 




-«ER- 



-«EA- 




-VoH - 0.5V 



-Vol + 0.5V 




NOTES: 1. input pulse amplitude OV to 3.0V. 

2. Input rise and fall times 2-5ns from 1.0V to 2.0V. 

3. Input access measured at the 1.5V level. 

4. t^A is tested with switch S ^ closed. = 30pF and measured at 1.5V output level. 

5. TEA is measured at the 1.5V output level with C|_ = 30 pF. &, is open for high impedance to "1" test and closed for high impedance to "1" 
test and closed for high impednace to "0" test. 

TER is tested with C|_ = 5 pF. S.| is open for "1" to high impedance test, measured at Vq^^ - 0.5 output level; S.|" is closed for"0" to 
high impedance test measured at Vq^ + 0.5V output level. 



CO 

*!Z 
O 

E 

o 
IE 

o 
c 
o 
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High Performance 

4096x4 PROM 53/63S1641 
Ti-W PROM Family 53/63S1641A 



Features/Benefits 

• 28ns typical access time 

• Reliable Titanium-Tungsten fuses (Ti-W) 

• Low voltage generic programming 

• Pin compatible with standard Schottky PROMs 

• PNP inputs for low input current 

Applications 

• Microprogram control stores 

• Microprocessor program store 

• Look up table 

• Character generator 

• Code converter 



Description 

The 5/63S1641 features low input current PNP inputs, full 
Schottky clamping and three-state outputs. The titanium- 
tungsten fuses store a logical low and are programmed to the 
high state. Special on chip circuitry and extra fuses provide pre- 
programming testing which assure high programming yields 
and high reliability. 

The 63 sehes is specified for operation over the commercial 
temperature and voltage range. The 53 series is specified for the 
military ranges. 



Programming 

The 5/63S1641 PROM is programmed with the same program- 
ming algorithm as all other Monolithic Memories' generic Ti-VV 
PROMs. For details refer to Monolithic Memories' LSI Data 
Book. 



Selection Guide 



MEMORY 


PACKAGE 


PERFORMANCE 


PART NUMBER 


SIZE 


ORGANIZATION 


OUTPUT 


0°C to +75° C 


-55° C to +125° C 


16K 


4Kx4 


TS 


J 


STANDARD 


63S1641 


53S1641 


ENHANCED 


63S1641A 


53S1641A 



Pin Configuration 



(0 

o 
E 

(D 
O 

-4— • 

"5 
c 
o 




Part Numbering System 
63S1641A 



TEMPERATURE - 
6 = COMMERCIAL 
5 = MILITARY 



PRODUCT 

3 = PROGRAMMABLE 
READ ONLY MEMORY 
(PROM) 



FAMILY — 

S = SCHOTTKY 
LS = LOW POWER 

SCHOTTKY 
RX = REGISTERED 



l_ 



PERFORMANCE 

NONE = STANDARD 

A = ENHANCED 
OUTPUT DESIGNATOR 

= OPEN COLLECTOR 

1 = THREE STATE 

NUMBER OF OUTPUTS 
4 = 4 BIT 
8 = 8 BIT 

MEMORY SIZE 

= 256 BIT 

1 = 1024 BIT 

2 = 2048 BIT 
4 = 4096 BIT 
8 = 8192 BIT 

16 = 16384 BIT 
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53/63S1 641 53/63S1 641 A 



Absolute Maximum Ratings 

Supply Voltage, Vqq 

Input Voltage 7V 

Off-state output voltage 5.5V 

Storage temperature -65° to +150° C 



Operating Conditions 



SYMBOL 


PARAMETER 


MILITARY 
MIN NOM MAX 


COMMERCIAL 
MIN NOM MAX 


UNIT 


Vcc 


Supply voltage 


4.5 5 5.5 


4.75 5 5.25 


V 


Ta 


Operating free-air temperature 


-55 125 


75 


°c 



Electrical Characteristics over operating conditions 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN TYPt MAX 


UNIT 


V|L 


Low-level input voltage 




0.8 


V 


V|H 


High-level input voltage 




2 


V 


V|C 


Input clamp voltage 


Vcc = MIN l| = -18mA 


-1.5 


V 


'IL 


Low-level input current 


Vqq = MAX V| =■ 0.4V 


-0.25 


mA 


'IH 


High-level Input current 


Vqq = MAX V| = Vqq max 


40 


mA 


Vol 


Low-level output voltage 


Vqq = MIN 
ViL = 0.8V 
V|H = 2V 


IOL= 16mA 


MIL 


0.5 


V 


COM 


0.45 


VOH 


High-level output voltage 


Vqq = MIN 
V||_ = 0.8V 
V,H = 2V 


MIL Iqh = -2mA 


2.4 


V 


COM Iqh = -3.2mA 


'OZL 


Off-state output current 


Vqq = MAX 


Vq = 0.4V 


-40 


A/A 


'OZH 


Vq = 2.4V 


40 


'OS 


Output short-circuit current* 


Vqq = 5V 


Vq = OV 


-20 -90 


mA 


'cc 


Supply current 


Vqq = MAX All inputs grounded. All outputs open. 


130 175 


mA 



♦Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 
tTypicalsatS.OVVQQ and25''CT^. 

Switching Characteristics over operating conditions 



DEVICE TYPE 


tAA ("S) 
ADDRESS ACCESS TIME 


tE^ANDtER (ns) 

ENABLE ACCESS TIME 
RECOVERY TIME 


CONDITIONS 
(See standard test load) 




TYPt 


MAX 


TYPt 


MAX 


R1(n) 


R2(n) 


63S1641 


28 


50 


12 


25 






53S1641 


28 


65 


12 


30 


300 


600 


63S1641A 


28 


35 


12 


25 


53S1641A 


28 


50 


12 


30 







tTypicals at 5.0V Vqq and 25° C T^^ . 
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53/63S1 641 53/63S1 641 A 



Typical Iqc Temperature 



Typical Ty^/^ vs Temperature 



180 



160 



Ice " 150 



140 



130 



120 























= 5.5 V- 












w 


-vcc 






















'cc = '• 


.25V^ 





















1 

















70 



60 



50 



30 



20 



10 



1 

1 

1 

1 

— [- 
















1 
1 
1 
















— r 
1 

1 

— ^ 
















1 

1 

—4- 












+ 10%- 




r 

1 

— Lh 










-Vcc 










V 


CC±5 




1 
1 

1 

















-75 -50 -25 25 50 75 100 125 
Ta - AMBIENT TEMPERATURE - °C 



-75 -50 -25 25 50 75 100 125 
Ta - AMBIENT TEMPERATURE - °C 



Switching Test Load 



5.0V 



Definition of Timing Diagram 



WAVEFORM 



INPUTS 

DON'T CARE; 
CHANGE PERMITTED 



OUTPUTS 



CHANGING; 
STATE UNKNOWN 



OUTPUT O- 



Rl 

300(1 



R2 

60011 



NOT 

APPLICABLE 



MUST BE STEADY 



CENTER LINE IS 

HIGH IMPEDANCE STATE 



WILL BE STEADY 



(0 

o 

E 




o 

o 
c 
o 



Definition of Waveforms 




■»AA- 




-«ER- 



-«EA- 




-Vqh - 0-5V 



-Vol + 0-5V 




NOTES: 1. Input pulse amplitude OV to 3.0V. 

2. Input rise and fall times 2-5ns from 1.0V to 2.0V. 

3. Input access measured at the 1.5V level. 

4. t^^ is tested witti switcti S closed, C|_ = 30pF and measured at 1.5V output level. 

5. TEA is measured at the 1.5V output level with C^_ = 30pF. S.| is open for high impedance to "1" test and closed for high impedance to "1" 
test and closed for high impedance to "0" test. 

TER is tested with C|_ =5pF. S.| is open for "1" to high impedance test, measured at Vq|^ - 0.5 output level; S.| is closed for "0" to 
high impedance test measured at Vq|_ + 0.5V output level. 
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Memory 
Selector 
Guide 



Motorola has developed a very broad range of reliable 
MOS and bipolar memories for virtually any digital data pro- 
cessing system application. And for those whose re- 
quirements go beyond individual components, Motorola also 
supplies Memory Systems and Micromodules. 



RAMs 

MOS DYNAMIC RAMs 







Access Time 


Power 


No. of 


Organization 


Part Number 


(ns Max) 


Supplies 


Pins 


16384 X 1 


MCM4n6BP15 


150 


+ 12, ±5V 


16 


16384 X 1 


MCM4116BP20 


200 


+ 12, ±5V 


16 


16384 X 1 


MCM4116BP25 


250 


+ 12, ±5 V 


16 


16384 X 1 


MCM4517P10 


100 


+ 5 V 


16 


16384 X 1 


MCM4517P12 


120 


+ 5 V 


16 


16384 X 1 


MCM4517P15 


150 


+ 5 V 


16 


16384 X 1 


MCM4517P20 


200 


+ 5 V 


16 


65536 X 1 


MCM6664AP151 


150 


+ 5 V 


16 


65536 X 1 


MCM6664AP201 


200 


+ 5 V 


16 


65536 X 1 


MCM6665AP12 


120 


+ 5 V 


16 


65536 X 1 


MCM6665AP15 


150 


+ 5 V 


16 


65536 X 1 


MCM6665AP20 


200 


+ 5 V 


16 



MQS STATIC RAMs ( + 5 Volts) 







Access Time 


No. of 


Organization 


Part Number 


(ns max) 


Pins 


128x8 


MCM6810 


450 


24 


128x8 


MCM68A10 


360 


24 


128x8 


MCM68B10 


250 


24 


1024 x4 


MCM2114P20 


200 


18 


1024x4 


MCM2114P25 


250 


18 


1024 x4 


MCM2114P30 


300 


18 


1024x4 


MCM2114P45 


450 


18 


1024 x4 


MCM21L14P20 


200 


18 


1024 x4 


MCM21L14P25 


250 


18 


1024x4 


MCM21L14P30 


300 


18 


1024 x4 


MCM21L14P45 


450 


18 


2048 x8 


MCM2016HP45* 


45 


24 


2048x8 


MCM2016HP55* 


55 


24 


2048 x8 


MCM2016HP70* 


70 


24 


CMOS STATIC RAMs ( 


+ 5 Volts) 








Access Time 


No. of 


Organization 


Part Number 


(ns max) 


Pins 


2048 x8 


MCM65n6P12* 


120 


24 


2048 x8 


MCM65116P15* 


150 


24 


2048 x8 


MCM65116P20* 


200 


24 


4096 X 1 


MCM65147P55 


55 


18 


4096 X 1 


MCM65147P70 


70 


18 



*To be introduced. 
(Not all speed selections shown) 

^Motorola's innovative pin #1 refresh 

Operating temperature ranges: 
MOS - 0°C to 70°C 
ECL — Consult individual data sheets 

TIL - Military -55°C to +125°C, Commercial 0°C to 70°C 



New Motorola memories are being introduced continually. 
This selector guide lists all those available as of December 
1982. For later releases, additional technical information or 
pricing, contact your nearest authorized Motorola distributor 
or Motorola sales office. 

TTL RAMs 







Access Time 




No. of 


Organization 


Part Number 


(ns max) 


Output 


Pins . 


256x4 


MCM93422 


45 


3-State 


22 


256x4 


MCM93L422 


60 


3- State 


22 


1024 X 1 


MCM93415 


45 


Open 


16 








Collector 




1024x4 


MCM93425 


45 


3-State 


16 



ECL RAMs 







Access Time 


No. of 


Organization 


Part Number 


(ns max) 


Pins 


8x2 


MCM10143 


15 


24 


16x4 


MCM10145A 


6 


16 


64x 1 


MCM10148 


15 


16 


128 X 1 


MCM10147 


15 


16 


256 X 1 


MCM10144 


26 


16 


256 X 1 


MCM10152 


15 


16 


256x4 


MCM10422 


15 


24 


1024 X 1 


MCM10146 


29 


16 


1024 X 1 


MCM10415 


20 


16 


1024 X 1 


MCM10415A 


15 


16 


1024x4 


MCM10474* 


25 


24 


4096 X 1 


MCM10470A* 


15 


18 



PROMs 



MOS EPROMs 







Access Time 


Power 


No. of 


Organization 


Part Number 


(ns max) 


Supplies 


Pins 


8192x8 


MCM68764C 


450 


+ 5 V 


24 


8192x8 


MCM68766C 


450 


+ 5 V 


24 


8192x8 


MCM68766C35 


350 


+ 5 V 


24 



EEPROMs 



MOS EEPROMs 







Access Time 


Power 


No. of 


Organization 


Part Number 


(ns max) 


Supplies 


Pins 


16x 16 


MCM2801P 


10 ixS 


+ 5 V 


14 


32x32 


MCM2802P* 


15 fis 


+ 5 V 


14 


4096 x8 


MCM2832P* 


150 ns 


+ 5 V 


28 
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ROMs 



MOS STATIC ROMs ( + 5 Volts) 

Character Generators^ 









Access Time 


No. of 


Organization 




Part Number 


(ns max) 


Pins 


128x(7x5) 




MCM6670P 


350 


18 


128x17x5) 




MCM6674P 


350 


18 


128 X (9x7) 




MCM66700P 


350 


24 


128 X (9x7) 




MCM66710P 


350 


24 


128x(9x7) 




MCM66714P 


350 


24 . 


128 X (9x 7) 




MCM66720P 


350 


24 


128x(9x 7) 




MCM66730P 


350 


24 


128 X (9x7) 




MCM66734P 


350 


24 


128 X (9x7) 




MCM66740P 


350 


24 


128x(9x7) 




MCM66750P 


350 


24 


128x(9x7) 




MCM66760P 


350 


24 


128 X (9x7) 




MCM66770P 


350 


24 


128x(9x7) 




MCM66780P 


350 


24 


128 X (9x7) 




MCM66790P 


350 


24 


Binary ROMs ( + 5 Volts) 








Access Time 


No. of 


Organization 




Part Number 


(ns max) 


Pins 


1024 x8 


MCM68A308P 


350 


24 


1024 x8 


MCM68A308P73 


350 


24 


1024x8 


MCM68B308P 


250 


24 


2048 x8 


MCM68A316EP 


350 


24 


2048 x8 


MCM68A316EP913 


350 


24 


4096 x8 


MCM68A332P 


350 


24 


4096 x8 


MCM68A332P23 


350 


24 


8192x8 


MCM68364P35 


350 


24 


8192x8 


MCM68364P35-33 


350 


24 


8192x8 


MCM68364P25 


250 


24 


8192x8 


MCM68364P20 


200 


24 


8192x8 


MCM68365P25 


250 


24 


8192x8 


MCM68365P35 


350 


24 


8192x8 


MCM68366P25 


250 


24 


8192x8 


MCM68366P35 


350 


24 


CMOS ROMs ( + 5 Volts) 








Access Time 


No. of 


Organization 




Part Number 


(ns max) 


Pins 


256 x4 


MCM14524 


1200 


16 


2048 x8 


MCM65516P43 


430 


18 


2048 x8 


MCM65516P43M3 


430 


18 


2048 ,x 8 


MCM65516P55 


550 


18 



^Character generators include shifted and unshifted characters, 
ASCII alphanumeric control, math, Japanese, British, German, 
European and French symbols. 

3standard Patterns for MOS ROMs: 

MCM68A308P7 - MC6800 MIKbug/MINIbug ROM 
MCM68A316EP91 - Universal Code Converter and Character 
Generator 

MCM68A332P2 - Sine/Cosine Look-Up Table 
MCM68364P35-3 - Log/Antilog Look-Up Table 
MCM65516P43M - MC146805 Monitor Program 



PROMs 



ECL PROMs 







Access Time 


No. of 


Organization 


Part Number 


(ns max) 


Pins 


32x8 


MCM10139 


20 


16 


256x4 


MCM10149 


25 


16 



TTL PROMs 



Organization 


Part Number 


Access Time 
(ns max) 


Output 


No. of 
Pins 


512x4 


MCM7621A 


60 


3-State 


16 


512x8 


MCM7641 


70 


3-State 


24 


512x8 


MCM7641A 


60 


3-State 


24 


512x8 


MCM7649- 


70 


3-State 


20 


512x8 


MCM7649A* 


50 


3-State 


20 


1024x4 


MCM7643 


70 


3-State 


18 


1024x4 


MCM7643A 


50 


3-State 


18 


1024x8 


MCM7681 


70 


3-State 


24 


1024x8 


MCM7681A 


50 


3-State 


24 


2048 x4 


MCM7685 


70 


3-State 


18 


2048 x4 


MCM7685A 


55 


3-State 


18 


2048 x8 


MCM76161 


70 


3-State 


24 


2048 x8 


MCM76161A 


50 


3-State 


24 


4096 x4 


MCM76165* 


35 


3-State 


20 



(g) 
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Product Preview 



256K-BIT DYNAMIC RAM 

The MCM6256 is a 262,144 bit, high-speed, dynamic Random Access 
Memory. Organized as 262,144 one-bit words and fabricated using 
Motorola's high-performance silicon-gate MOS (HMOS) technology, 
this new single -f-5 volt supply dynamic RAM combines high perfor- 
mance with low cost and improved reliability. The MCM6256 has the 
capability of using laser fuse redundancy and is manufactured using ad- 
vanced direct-step on wafer photolithographic equipment. 

By multiplexing row and column address inputs, the MCM6256 re- 
quires only nine address lines and permits packaging in standard 16-pin 
300 mil wide dual-in-line packages. Complete address decoding is done 
on-chip with address latches incorporated. Data out (0) is controlled by 
CAS allowing greater system flexibility. 

All inputs and outputs, including clocks, are fully TTL compatible. 
The MCM6256 incorporates a one transistor cell design and dyn amic 
storage tech niques. In addition to the RAS-only refresh mode, a CAS 
before RAS automatic refresh is available. Another special feature of 
the MCM6256 is nibble mode, allowing the user to serially access 4 bits 
of data at a high data rate. Nibble mode address is controlled by the ad- 
dresses on pin 1 (A8 row and A8 column). 

O Organized as 262,144 Words of 1 Bit 
© Single +5 Volt Operation (±10%) 
O Maximum Access Time: 

MCM6256-10=100 ns 

MCM6256-12=120 ns 

MCM6256-15=150 ns 

• Low Power Dissipation: 

70 mA maximum (Active) MCM6256-10 
4 mA maximum (Standby) 

• Three-State Data Output 

• Early-Write Common I/O Capability 

• 256 Cycle, 4 ms Refresh 

• RAS-Only Refresh Mode 

© Automatic (CAS before RAS) Refresh Mode 
© Fast Nibble Mode on Read and Write Cycles 

20 ns Access Time 

40 ns Cycle Time 



Spare Bits 



AO 
A1 
A2 
A3 
A4 
A5 
A6 
A7 



Memory 
Array 



Decoder 



Memory 
Array 



Decoder 



Decoder 



Memory 
Array 



Decoder 



Memory 
Array 




-A8 
-RAS 
-CAS 
-Write, W 
-Data In, D 
— Data Out, Q 



MOS 

(N-CHANNEL, SILICON-GATE) 

262,144 BIT 
DYNAMIC RANDOM ACCESS 
MEMORY 




L SUFFIX 

CERAMIC PACKAGE 
CASE 690 



PIN ASSIGNMENT 




PIN NAMES 

A0-A8 Address input 

D Data In 

Data Out 

W. Read/ Write Input 

RAS Row Address Strobe 

CAS Column Address Strobe 

Vcc Power (-1-5 V) 

Vss Ground 



This device contains circuitry to protect 
the inputs against damage due to high 
static voltages or electric fields; however, 
it is advised that normal precautions be 
taken to avoid application of any voltage 
higher than maximum rated voltages to 
this high-impedance circuit. 



This document contains information on a product under development. Motorola reserves the 
right to change or discontinue this product without notice. 
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Advance Information 



64K-BIT DYNAMIC RAM 

The MCM6664A is a 65,536 bit, high-speed, dynamic Random- 
Access IVIemory. Organized as 65,536 one-bit words and fabricated us- 
ing HMOS high-performance N-channel silicon-gate technology, this 
new breed of 5-volt only dynamic RAM combines high performance 
with low cost and improved reliability. 

By multiplexing row- and column-address inputs, the MCM6664A re- 
quires only eight address lines and permits packaging in standard 16-pin 
dual-in-line packages. Complete address decoding is don e on chip with 
address latches incorporated. Data out is controlled by CAS allowing 
for greater system flexibility. 

All inputs and outputs, including clocks, are fully TTL compatible. 
The MCM6664A incorporates a one-tran sistor cell design and dynamic 
storage techniques. In addition to the RAS-only refresh mode, the 
refresh control function available on pin 1 provides two additional 
modes of refresh, automatic and self refresh. 

• Organized as 65,536 Words of 1 Bit 

• Single 5 Volt Operation ( ±10%) 

• Maximum Access Time: MCM6664A-12= 120 ns 

MCM6664A-15=150 ns 
MCM6664A-20=200 ns 

• Low Power Dissipation 

302.5 mW Maximum (Active) (MCM6664A-15) 
22 mW Maximum (Standby) 

• Three-State Data Output 

• Early-Write Common I/O Capability 

• 16K Compatible 128-Cycle, 2 ms Refresh 

• Control on Pin 1 for Automatic or Self Refresh 

• RAS-only Refresh Mode 

• CAS Controlled Output 

• Fast Page Mode Cycle Time 

• Low Soft Error Rate <0.1% per 1000 Hours 
(See Soft Error Testing) 







BLOCK DIAGRAM 






vcc 
















-^Vss 




Precharge 
















Clock 


Memory 




Memory 








AO-* 


exers 


Array 


ecode 


Array 




jntrol 




A1-> 


lultiph 


Row Decoder 


Q 
c 
E 


Row Decoder 




3Sh C( 


<r RAS 


A2^ 




Memory 


o 
u 


Memory 




Refr( 


CAS 


A3-> 


unte 


Array 




Array 




and 


Write, W 


A4-*' 
A5^ 


luffer/Co 


Memory 
Array 


q3 
o 


Memory 
Array 




iming Control 


REFRESH 
Data In, D 


A6^ 


ess B 


Row Decoder 


1 Deci 


Row Decoder 




Output 


A7-*» 


Addr 


Memory 


olumr 


Memory 




1/OT 


Data, Q 




Precharge 
Clock 


Array 


a 


Array 

























MCM6664A 



MOS 

(N-CHANNEL, SILICON-GATE) 

65,536-BIT 
DYNAMIC RANDOM ACCESS 
MEMORY 




P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



L SUFFIX 

CERAMIC PACKAGE 
CASE 690 . 



PIN ASSIGNMENT 

let vss 

15 ] CAS 
14 ] 




* If pin is not used, it shifouid be connected to 
'/CC through a 10 k resistor. 



PIN NAMES 

REFRESH Refresh 

A0-A7 Address Input 

D Data In 

Q_. . Data Out 

W Read/Write Input 

RAS Row Address Strobe 

CAS Column Address Strobe 

Vcc Power ( -I- 5 V) 

Vss Ground 



This device contains circuitry to pro- 
tect the inputs against damage due to 
high static voltages or electric fields; 
however, it is advised that normal 
precautions be taken to avoid applica- 
tion of any voltage higher than max- 
imum rated voltages to this high- 
impedance circuit. 



This document contains information on a new product. Specifications and information herein are subject 
to change without notice. 
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64K BIT DYNAMIC RAM 

The MCM6665A is a 65,536 bit, high-speed, dynamic Random- 
Access Memory. Organized as 65,536 one-bit words- and fabricated 
using HMOS high-performance N-channel silicon-gate technology, this 
new breed of 5-volt only dynamic RAM combines high performance 
with low cost and improved reliability. 

By multiplexing row- and column-address inputs, the MCM6665A 
requires only eight address lines and permits packaging in standard 
16-pin dual-in-line packages. Complete address decoding is don e on 
chip with address latches incorporated.. Data out is controlled by CAS 
allowing for greater system flexibility. 

All inputs and outputs, including clocks, are fully TIL compatible. 
The MCM6665A incorporates a one-transistor cell design and dynamic 
storage techniques. 

• Organized as 65,536 Words of 1 Bit 

• Single + 5 V Operation (±10%) 

O Full Power Supply Range Capabilities 
© Maximum Access Time 

MCM6665A-12=120 ns 

MCM6665A-15= 150 ns 

MCM6665A-20 = 200 ns 

• Low Power Dissipation 

302.5 mW Maximum (Active) (MCM6665A-15) 
22 mW Maximum (Standby) 

• Three-State Data Output 

• Internal Latches for Address and Data Input 

• Early-Write Common I/O Capability 

• 16K Compatible 128-Cycle, 2 ms Refresh 

• RAS-only Refresh Mode 

• CAS Controlled Output 

• Upward Pin Compatible from the 16K RAM (MCM4n6, MCM4517) 

• Fast Page Mode Cycle Time 

• Low Soft Error Rate <0.1% per 10(X) Hours (See Soft Error Testing) 



BLOCK DIAGRAM 



AO 
A1 

A2 • 
A3 
A4 ■ 
A5 
A6 • 
A7 ■ 



Precharge 
Clock 



Precharge 
Clock 



Memory 
Array 



Row Decoder 



Memory 
Array 



Memory 
Array 



Row Decoder 



Memory 
Array 



Memory 
Array 



Row Decoder 



Memory 
Array 



Memory 
Array 



Row Decoder 



Memory 
Array 



•vcc 
vss 



RAS 
CAS 

Write, W 

REFRESH* 

Data In, D 

Output 
Data, Q 



♦Refresh Function Available on MCM6664A 



MCM6665A 



MOS 

(N-CHANNEL, SILICON-GATE) 

65,536-BIT 
DYNAMIC RANDOM ACCESS 
MEMORY 





P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



L SUFFIX 

CERAMIC PACKAGE 
CASE 690 



PIN ASSIGNMENT 



N/C I 
DE 2 
W I 3 



RAS I 4 
AO I 5 
A2C 6 

A1 r 7 

Vcc I 8 



3Vss 
3 CAS 

]Q 
] A6 
] A3 



11 3 A4 
10 3 A5 
9 ] A7 



PIN NAMES 

A0-A7 Address Input 

D Data In 

0_ Data Out 

W Read/Write Input 

RAS Row Address Strobe 

CAS Column Address Strobe 

Vcc Power ( + 5 V) 

Vss Ground 



This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric) fields; however, it is 
advised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated vftltages to this high- 
impedance circuit. 
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MCM4517 



AdLvance I]iLfo]:*iria.tio]:x 



16,384-BIT DYNAMIC RAM 

The MCM4517 is a 16,384-bit, high-speed, dynamic Random-Access 
Memory. Organized as 16,384 one-bit words and fabricated using 
HMOS high-performance, N-channel, silicon-gate technology. This 
new breed of 5-volt only dynamic RAM combines high performance 
with low cost and improved reliability. 

By multiplexing row- and column-address inputs, the MCM4517 re- 
quires only seven address lines and permits packaging in standard 16-pin 
dual-in-line packages. Complete address decoding is don e on chip with 
address latches incorporated. Data out is controlled by CAS allowing 
for greater system flexibility. 

All inputs and outputs, including clocks, are fully TTL compatible. 
The MCM4517 incorporates a one-transistor cell design and dynamic 
storage techniques. 

• Organized as 16,384 Words of 1 Bit 

• Single +5 Volt Operation 

• Fast 100 ns Operation 

• Low Power Dissipation: 

170 mW Maximum (Active) 
14 mW Maximum (Standby) 

• Maximum Access Time 

MCM4517-10 - 100 ns 
MCM4517-12 - 120 ns 
MCM4517-15 - 150 ns 
MCM4517-20 - 200 ns 

• Three-State Data Output 

• Internal Latches for Address and Data Input 

• Early-Write Common I/O Output Capability 

• 64K Compatible 128-cycle, 2 ms Refresh 

• RAS-only Refresh Mode 

• CAS Controlled Output 

• Upward Pin Compatibility from the 16K RAM (MCM41 16) to the 64K. 
RAM (MCM6664) 

• Allows Undershoot V|i_ min= - 2 V 

• Hidden RAS Only Refresh Capability 



BLOCK DIAGRAM 



7 Bit 
Latch 
(Row! 



Clock 
Generator 



64 X 128 Cell 
Memory Array 



1 of 128 Row 
Decoder 



64x128 Cell 
Memory Array 



Column 
Sense 
Amp 



Latch 
(Column) 



Clack 
Generator 



Write 
Enable 
Buffer 



Data 
Input 
Buffer 



-vdd 
-vss 



Output 
Buffer 



MOS 

(N-CHANNEL, SILICON-GATE) 

16,384-BIT 
DYNAMIC RAM 




P SUFFIX 

PLASTIC PACKAGE 
CASE 648 



PIN ASSIGNMENT 
N/ClTP^^niBlj Vss 



D I 2 
WT 3 
I 4 
AO I 5 
A2 I 6 
A1 I 7 

Vcc I 8 



15 1 CA^ 
14 ] Q 
13 ] A6 
12 ] A3 
11 ] A4 
10 ] A5 
9 ] N/C 



PIN NAMES 

A0-A6 Address Input 

D Data In 

Q....... Data Out 

W... Read/Write input 

RAS Row Address Strobe 

CAS Colunnn Address Strobe 

Vcc Power ( + 5 V) 

Vss Ground 



This device contains circuitry to protect the in- 
puts against damage due to high static voltages 
or electric fields; however, it Is advised that nor- 
mal precautions be taken to avoid application of 
any voltage higher than maximum rated voltages 
to this high-impedance circuit. 



This document contains information on a new product. Specifications and information herein 
are subject to change without notice. 
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Advamce Informaitiori 



4096-BIT STATIC RANDOM ACCESS MEMORY 

The MCM65147 is a 4096-bit static Random Access Memory organiz- 
ed as 4096 words by 1-bit, fabricated using Motorola's high perfor- 
mance CMOS silicon gate technology (HCMOS). It uses a design ap- 
proach which provides the simple timing features associated with fully 
static memories and the reduced power associated with CMOS 
memories. This means low power without the need for clocks, nor. 
reduced data rates due to cycle times that exceed access times. 

Chip enable (E) controls the power-down feature. It is not a clock, 
but rather a chip control that affects power consumption. After E goes 
high, initiating deselect mode, the part automatically reduces its power 
requirements and remains in this low-power standby mode as long as E 
remains high. 

The MCM65147 is in an 18-pin dual in-line package with the industry 
standard pinout. It is TTL compatible in all respects. The data out has 
the same polarity as the input data. A data input and a separate three- 
state output provide flexibility and allow easy OR-ties. 



Single +5 V Supply 

Fully Static Memory — No Clock or Timing Strobe Required 
Maximum Access Time 

MCM65147-55=55 ns 

MCM65147-70 = 70 ns 
Automatic Power Down 
Low Power Dissipation 

75 mW Typical (Active) 

125 /iW Typical (Standby) 
Low Standby Power Version Available 
Directly TTL Compatible - All Inputs and Output 
Separate Data Input and Three-State Output 
Equal Access and Cycle Time 
High Density 18-Pin Package 



BLOCK DIAGRAM 
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Column I/O Circuits 
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HCMOS 

(COMPLEMENTARY MOS) 

4,096x1 BIT 
STATIC RANDOM 
ACCESS MEMORY 




P SUFFIX 

PLASTIC PACKAGE 
CASE 707 



C SUFFIX 

FRIT-SEAL CERAMIC PACKAGE 
CASE 726 




14 
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A3 A4 AS A9 A10 A1 1 



PIN ASSIGNMENTS 



A2[ 
A3[ 
A4C 
A5[ 
QC 

wc 

VssC 



3vcc 

]A6 
]A7 
]A8 
]A9 
]A10 
]A11 



1 

17 
16 
15 
14 
13 
12 
11 pD 
10 ]I 



PIN NAMES 

AO- All Address 

E Chip Enable 

D Data In 

Q. Data Out 

W Write 

Vcc Power (-1-5 V) 

Vss ■ Ground 



O 
ZJ 
■D 
C 

o 
o 

"e 

0) 
CO 

JO 

o 
o 
o 



Motorola reserves the right to make changes to any product 
herein to improve reliability, function or design. Motorola 
does not assume any liability arising out of the application or 
use of any product or circuit described herein; neither does 
it convey any license under its patent rights nor the rights of 
others. 



This document contains information on a new product. Specifications and information herein 
are subject to change without notice. 
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Advance Information 



FAST 16K BIT STATIC RAM 

The MCM2016H is a 16,384-bit Static Random Access Memory 
organized as 2048 words by 8 bits, fabricated using IVIotorola's High- 
performance silicon-gate MOS (HMOS) technology. It uses an in- 
novative design approach which combines the ease-of-use features of 
fully static operation (no external clocks or timing strobes required) with 
the reduced standby power dissipation associated with clocked 
memories. To the user this means low standby power dissipation 
without the need for address setup and hold times, nor reduced data 
rates due to cycle times that are no longer than access times. Perfect for 
cache and sub-100 ns buffer memory systems, this high speed static 
RAM is intended for applications that demand superior performance 
and reliability. _ 

Chip Enable (E) controls the power-down feature. It is not a clock but 
rather a chip control that aff_ects power consumption. In less than a cy- 
cle time after chip enable (E) goes high, the part automatically reduces 
its power requirements and remains in this low-power standby mode as 
long as the chip enable (E) remains high. The automatic power-down 
feature causes no performance degradation. 

The MCM2016H is in a 24-pin dual-in-line 600 mil wide package with 
the industry standard JEDEC approved pinout and is pinout compatible 
with the industry standard 16K EPROM/ROM. A 24 pin dual-in-line 
300 mil wide package will also be available. 

• Single + 5 Volt Operation (±10%) 

• Fully Static: No Clock or Timing Strobe Required 

• Fast Access Time: MCM2016H-45 - 45 ns (max) 

MCM2016H-55 - 55 ns (max) 
MCM2016H-70 - 70 ns (max) 

• Power Dissipation: 100 mA Maximum (Active) 

70 mA Maximum (Selected, D.C.) 
25 mA Maximum (Standby) 

• Three-State Output 
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Row 
Decoder 
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• 
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Input 
Data 
Control 


• 





Memorv Matrix 
128 X 128 



Pin 24 = 
Pin 12 = 



vcc 
vss 



Column I/O 



Column Decoder 





This document contains information on a new product. Specifications and information herein 
are subject to change without notice. 



MCM2016H 



MOS 

(N-CHANNEL, SILICON-GATE) 

2,048x8 BIT 
STATIC RANDOM 
ACCESS MEMORY 




P SUFFIX 

PLASTIC PACKAGE 
CASE 709 



L SUFFIX 

CERAMIC PACKAGE 
CASE 716 



PIN ASSIGNMENTS 




PIN NAMES 

A0-A10 Address input 

D_Q0-DQ7 Data Input/Output 

W Write Enable 

G Output Enable 

"E". Chip Enable 

Vcc Power ( -I- 5 V) 

Vss Ground 
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Advance Information 



16 X 16-BIT SERIAL ELECTRICALLY ERASABLE PROM 

The MCM2801 is a 256-bit serial Electrically Erasable PROM designed 
for handling small amounts of data in applications requiring both non- 
volatile memory and in-system information updates. 

The MCM2801 offers in-system erase and reprogram capability. It has 
external control of timing functions and serial format for data and ad- 
dress. The MCM2801 is fabricated in floating gate technology for high 
reliability and producibility. 

• Single -1-5 V Power Supply 

• Organized as IG Words of 16 Bits 

• MPU Bus Compatible 

• Single +25 V Power Supply for Erase and Program 

• In-System Program/ Erase Capability 

• Both Word and Whole Array Erasable 



MOS 

(N-CHANNEL, SILICON GATE) 

16x16 BIT 
ELECTRICALLY ERASABLE 
PROGRAMMABLE READ 
ONLY MEMORY 



BLOCK DIAGRAM 



Block Erase 
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Control 
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Control 
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Memory 
Array 
16x 16 



I/O 
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16-Bit Serial Data Reg. 



' ' Test 



I Vpp I 
fvcc] 
Ivssl 




PLASTIC PACKAGE 
CASE 646-05 




PIN ASSIGNMENT 

VpplT 
*T2[ : 
N/CI 3 




*For normal operation, these inputs should 
be hardwired XoM^o,. 

PIN NAMES 

ADQ Multiplexed Address/ 

Data-in/ Data-Out 

C Clock 

PVC Program Voltage Control 

CTR1,2,3 Control 

BE Block Erase 

S" Chip Select 

T1 , T2 Test Pins 



This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields; however, it is ad- 
vised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high- 
impedance circuit. 



This is advance information and specifications are subject to change without notice. 
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Product Preview 



32K-BIT ELECTRICALLY ERASABLE PROM 

The MCM2832 is a 32,768-bit Electrically Erasable Programmable 
Read Only Memory (E2pR0M) designed for handling data in applica- 
tions requiring both nonvolatile memory and in-system reprogramming. 

The MCM2832 saves time and money because of the in-system erase 
and reprogram capability. The device operates from a single -i-5 V 
power supply in the read mode, while writing and erasing are accom- 
plished by providing an additional + 21 V supply. Word erase and write 
can be controlled entirely by TTL signal levels. 

To ease system design, Vpp does not need to be pulsed for each pro- 
gram or erase cycle. However, Vpp can also be pulsed. The rise and fall 
times of Vpp are noncritical because they are internally controlled. 
Another ease-of-use feature is the choice of erase modes (bulk, byte, 
row, or column) to optimize system erase/write time. For micropro- 
cessor compatibility, on-chip latches are provided for addresses, data, 
and controls, allowing the microprocessor to perform other tasks while 
the MCM2832 is erasing or programming itself. 

The MCM2832 is fabricated using Motorola's FETMOS technology, 
(Floating-gate Electron Tunneling MOS), which has the advantages of 
good data retention, good endurance and conventional processing. The 
FETMOS device uses the same active channel area as the tunneling area 
(instead of a separate thin oxide area) for high density, raliability, and 
producibility. 

The device pinout is part of Motorola's industry standard byte wide 
Non-Volatile Memory family, providing cost-effective density upgrades. 



Single -1-5 V Power Supply 
-1-21 V Power Supply for Erase and Program 
Organized as 4096 Bytes of 8 Bits 
In-System Program/ Erase Capability 
Fast Maximum Access Time = 150 ns MCM2832-15 

200 ns MCN''?832-20 



Low Power Dissipation 
125 mA Maximum (Active) 
30 mA Maximum (Standby) 
10 ms for Byte Erase or Program 

Latched Address, Data, and Controls for Program and Erase 
Both Chip Enable and Output Enable for Bus Control 
28-Pin JEDEC Standard Pinout 



FETMOS 

(Floating-Gate Electron Tunneling MOS) 

Poly Oxide Thin Oxide 




MCM2832 



HMOS 

(N-CHANNEL, SILICON GATE) 

4096 X 8-BIT 
ELECTRICALLY ERASABLE 
PROGRAMMABLE READ 
ONLY MEMORY 




P SUFFIX 

PLASTIC PACKAGE 
CASE 710 



L SUFFIX CERAMIC PACKAGE 
ALSO AVAILABLE - CASE 719 



Vpp[ 1 

N/CC 2 
A7[ 3 
A6C4 
A5C 5 
A4C6 
A3C 7 
A2C8 
A1C9 
AOC 10 
DQOQ 11 
DQlC 12 
DQ2[ 13 
VssCl4 



PIN ASSIGNMENT 

KJ- 



28]Vcc 

Dw 

DCTR* 
DA8 
]A9 
]A11 

:g 

Daio 
De 

]DQ7 
]DQ6 
]DQ5 
16 ]DQ4 
15DDQ3 



"For nornnal operation, Pin 26 should be 
tied to Vss- 



PIN NAMES 

A Address 

DO Data Input/Output 

E Chip Enable 

G_ Output Enable 

W Write Enable 

CTR Control 



This document contains information on a product under development. Motorola reserves the 
right to change or discontinue this product without notice. 
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Product Preview 



256K BIT READ ONLY MEMORY 

The MCM63256 is a MOS mask programmable byte-organized Read 
Only Memory (ROM). The MCM63256 is organized as 32,768 bytes of 8 
bits and is fabricated using Motorola's high performance N-channel 
silicon gate technology (HMOS). This device is designed to provide 
maximum circuit density ar.d reliability with highest possible perfor- 
mance while maintaining low power dissipation and wide operating 
margins and remaining fully compatible with TTL inputs and outputs. 

The active level of the Chip Enable and the Output Enable, along with 
the memory contents, are defined by the user. The Chip Enable input 
deselects the output and puts the chip in a power-down mode. 

• Single ±10% -h 5 Volt Power Supply 

• Fully Static Periphery — No Clocking Required on Chip Enable 
O Automatic Power Down 

• Power Dissipation 

100 mA Active (Maximum) (Unloaded) 
15 mA Standby (Maximum) 

• Current Surge Suppression When Powering Up Device 

• Program Layer Late in Process for Ouick Turnaround Time 

• 150 ns Maximum Access from Address and Chip Enable 

• 28-Pin JEDEC Standard Package and Pinout 

ADDITIONAL FEATURE 

• Address (A14) is User Selectable for Either Pin 27 or Pin 1 



BLOCK DIAGRAM 



AO 10' 
A1 9 ■ 
A2 8 - 
A3 7 ■ 
A4 6 • 
A5 5 ■ 
A6 4 ■ 
A7 3 
A8 25- 
A9 24- 
A10 21 
All 23' 
A12 2 • 
A13 26- 
A14 27 ■ 

E 20. 
*G 22 ■ 



Address 
Decode 



Memory 
Matrix 
(32,768 X 8) 



3-State 
Output 
Buffers 



•11 QO 

•12 01 

•13 02 

•15 03 

■16 04 

■17 05 

-18 06 

•19 07 



Vcc = Pin 28 
Vss = Pin 14 



'Active level defined by the user. 



This document contains information on a product under development. Motorola reserves the 
right to change or discontinue this product without notice. 
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RrlCIVI63256 



HMOS 

(N-CHANNEL, SILICON GATE) 

32,768 x 8 BIT 
READ ONLY MEMORY 




28 



P SUFFIX 

PLASTIC PACKAGE 
CASE 710 



PIN ASSIGNMENT 



N/C[ 1 ( 
A12[ 2 
A7[ 3 
A6[ 4 
A5C 5 
A4C 6 
A3C 7 
A2C 8 
A1 n 9 
AOC 10 
00 c 

QIC 
02 [ 

vssC 



]vcc 

]A14 
DA13 
]A8 
]A9 

Daii 

3G 

DAIO 

DE 

307 

]06 

]05 

]04 

D03 



PIN NAMES 

AO-AM Address 

E Cfiip Enable 

G \ . Output Enable 

QO-07 Data Output 

Mqq, . . : -I- 5 V Power Supply 

Vss Ground 
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National 
Semiconductor 

DM54/74LS471 

(256 X 8) 2048-Bit TTL PROMs 

General Description 



PRELIMINARY 



Features 



These Schottky memories are organized in the popular 
256 words by 8 bits configuration. Memory enable inputs 
are provided to control the output states. When the device 
is enabled, the outputs represent the contents of the 
selected word. When disabled, the 8 outputs go to the 
"OFF" or high impedance state. The memories are avail- 
able in both open-collector and TRI-STATE® versions. 

PROMs are shipped from the factory with lows in all 
locations. A high may be programmed into any selected 
location by following the programming instructions. 



Advanced titanium-tungsten (Ti-W) fuses 

Schottky-clamped for high speed 
Address access — 45ns typ 
Enable access— 15ns typ 
Enable recovery— 15ns typ 

PNP inputs for reduced input loading 

All DC and AC parameters guaranteed over 
temperature 

Low voltage TRI-SAFB" programming 





Military 


Commercial 


Open- 
Collector 


TRI-STATE 


Package 
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J 



Block and Connection Diagram 



A7 - 
A6 - 
A5 - 
AO - 
Al - 



2048-BIT ARRAY 

32 X 64 
MEMORY MATRIX 



OECODER 



A2 
A3 
A4 
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BUF 
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03 
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A2 H 
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A3 - 
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GND — 
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- A7 
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16 - 
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Jigs 



Order Number; 
DM74LS471 J, 
DM54LS471 J, 
See NS Package J20B 



Order Number; 
DM74LS471 N 
See NS Package N20A 
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DM77/87S180, DM77/87S181 
DM77/87S280, DM77/87S281 
(1024 X 8) 8192-Bit TTL PROMs 

General Description 



Features 



These Schottky memories are organized in the popular 
1 024 words by 8 bits configuration. Memory enable inputs 
are provided to control the output states. When the device 
is enabled, the outputs represent the contents of the 
selected word. When disabled, the 8 outputs go to the 
"OFF" or high impedance state. The memories are avail- 
able in both open-collector and TRI-STATE® versions. 

PROMs are shipped from the factory with lows in all 
locations. A high may be programmed into any selected 
location by following the programming instructions. 



Advanced titanium-tungsten (Ti-W) fuses 

Schottky-clamped for high speed 
Address access— 40ns typ 
Enable access— 15ns typ 
Enable recovery — 15ns typ 

PNP inputs for reduced input loading 

All DC and AC parameters guaranteed over 
temperature 

Low voltage TRI-SAFP" programming 





Military 


Commercial 


Open- 
Collector 


TRI-STATE 


Package 


24-Pin 
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24-Pln 
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Block and Connection Diagram 



A5- 
A4 — 
A3 — 
A2 — 
Al — 
AO — 



DECODER 



A6' 
A7' 
A8 
A9' 



EI 
E2 
E3- 
E4- 



ENABLE 
GATE 



1 
16 

MUX 



\_ 

16 
MUX 



8192-BIT ARRAY 

64 X 128 
MEMORY MATRIX 
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BUF 
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BUF 
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MUX 
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1^ 
16 

MUX L. 



1^ 
16 
MUX 



BUF 



BUF 



BUF 
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07 



06 



05 



04 



03 



02 



A7 — 

AS 2 
A4l 
A3± 
A2l 
A.i 
AO-1 

01 i 
03 !i 

OKDli 



2a8 
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i^oe 
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Order Number; 
DM87S180 J, DM87S181 J, 
DM77S180 J. DM77S181 J 
See NS Package J24A 



Order Number: 
DM87S280 J, DM87S281 J, 
DM77S280 J, DM77S281 J 
See NS Package J24C 



Order Number; 

DM87S180 N or DM87S181 N 
See NS Package N24A 



Order Number: 
DM87S280 N, or DM87S281 N 
See NS Package N24C 
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DM77/87SR181 

(1024x8) 8 k-Bit Registered TTL PROM 



PRELIMINARY 



General Description 



The DM77/87SR181 is an electrically programmable 
Schottky TTL read-only memory with D-type, master- 
slave registers on chip. This devices is organized as 
1024-words by 8-bits and is available in the tri-state out- 
put version. Designed to optimize system performance, 
this device also substantially reduces the cost and size 
of pipelined microprogrammed systems and other 
designs wherein accessed PROM data is temporarily 
stored in a register. The DM77/87SR181 also offers maxi- 
mal flexibility for memory expansion and data bus con- 
trol by providing both synchronous and asynchronous 
output enables. All outputs will gojnto the "OFF" state If 
the synchronous chip enable (GS) is high before the 
rising edge of the clock, or if the asynchronous chip 
enable (G) is held high. The outputs are enabled when_GS 
is brought low before the rising edge of the clock and G is 
held low. The GS flip-flop is designed to power up to the 
"OFF" state with the application of Vcc- 

Data is read from the PROM by first applying an address 
to inputs A0-A9. During the setup time the output of the 
array is loaded into the master flip-flop of the data regis- 
ter. During the rising edge (low to high transition) of the 
clock, the data is then transferred to the slave of the flip- 
flop and will appear on the output if the output is en- 
abled. Following the rising edge clock transition the ad- 
dresses and synchronous chip enable can be removed 
and the output data will remain stable. 

TRI-STATE is a registered trademark of National Semiconductor Corp. 
TRI-SAFE Is a trademark of National Semiconductor Corp. 



The DM77SR181 also features an initialize function INIT. 
The initialize function provides the user with an extra 
word of programmable memory whic h is a ccessed with 
single pin control by applying a low on INIT. The initialize 
function is synchronous and is loaded into the output 
register on the next risin g ed ge of the clock. The 
unprogrammed state of the INIT is all lows. 

PROMs are shipped from the factory with lows in all loca- 
tions. A high may be programmed into any selected loca- 
tion by following the programming instructions. Once 
programmed, it is impossible to go back to a low. 

Features 

■ On-chip, edge-triggered registers 

■ Synchronous and asynchronous enables for word 
expansion 

■ Programmable register INITIALIZE 

■ 24-pin, 300 mil package 

■ 40ns address setup and 20ns clock to output for 
maximum system speed 

■ Highly reliable, titanium tungsten fuses 

■ TRI-STATE® outputs 

o Low voltage TRI-SAFE''''^ programming 

■ All parameters guaranteed over temperature 



Block and Connection Diagram 



1 OF 64 
WORD 
DECODER 



d 



1 1 1 1 1 i 1 r 



1/16 MULTIPLEXER 



INITIALIZE WORD 



8-BIT EDGE-TRIGGERED REGISTER 
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DM77S401/DM87S401, DM77S402/DM87S402 

First-ln, First-Out (FiFo) 

64 X 4, 64 X 5 Serial Memories 

General Description 



PRELIMINARY 

October 1982 



The DM77S401 is an expandable "fall-through" type 
high-speed First-in, First-out (FiFo) memory organized 
in 64-word by 4-bit, and 64-word by 5-bit structures 
respectively. A 20 MHz data rate allows usage in high- 
speed disc or tape controllers as well as PCM and 
communications buffer applications. 



Features 

■ 20 MHz shift in, shift out 

■ TTL inputs and outputs 

■ Inputs and outputs are symmetrically placed on 
package 

■ Easily expandable word and bit dimensions 

■ Either synchronous or asynchronous operation 

■ Fairchild F3341 MOS FiFo pin compatible but 20 
times faster! 

■ Twice as fast as MMI's 57/67401 

■ Choice of 4-bit or 5-bit data width 
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Block Diagrams 
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62 X 4 BIT 
REGISTER 
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DM77/DM87S402 
64x5 



62 X 5-BIT 
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Semiconductor 



DM10422 1024-Bit (256 x 4) ECL RAM 



Bipolar RAMs 

PREVIEW 



General Description 



The DM10422 is normally a 256-word by 4-bit random ac- 
cess memory. However the memory has four Block Select 
(BS0-BS3) inputs which allow "WIRE OR" of any of the 
four blocks for a maximum 1024-word by 1-bit memory. 
The high speed access time allows its use in scratch pad, 
buffer, and control storage applications. The device is 
voltage compensated and is compatible with all 10K 
logic. Separate Data In and Data Out pins allow the set 
up of data for a write cycle while performing a read. 



Features 

■ 4 separate Block Select Inputs for from 256x4 to 
1024 X 1 configuration 

■ Typical address access time— 12 ns 

■ Block Select access time— 4 ns 

■ 10k logic compatible 



Block and Connection Diagrams 



Dual-ln-Line Package 
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Logic Symbol 
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Pin Names 

BS0-BS3 

A0-A7 

WE 

DI0-DI3 
DO0-DO3 



Block Selects 
Address Inputs 
Write Enable 
Data Inputs 
Data Outputs 
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TOP VIEW 



Truth Table (Positive Logic) 
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DM10470 4096-Bit (4096 x 1) ECL RAM 



Bipolar RAMs 

PREVIEW 



o 



General Description 



The DM100470 is a 4096-bit random access memory 
organized 4096-words by 1-bit. It is designed for fiigh 
speed scratch pad and buffer storage applications. It is 
voltage and temperature compensated and compatible 
with all 100k logic. It has separate Data In and Data Out 
pins. The active low Chip Select CS and open emitter out- 
puts allow easy expansion. 



Features 

■ Typical address access time— 18 ns 

■ Typical Chip Select access time— 10 ns 

■ 100K logic compatible 

■ Open emitter outputs 

■ Power dissipation— 0.25 mW/bit 



Logic Diagram 
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Connection Diagram 

Dual-ln-Line Package 



Logic Symbol Truth Table 
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Pin Names 

CS Chip Select inputs 

AO-All Address Inpuij 

Wl Write Enable 

D||^ Data input 

•^OUT Data Output 



TOP VIEW 
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I DM2901 A-2 4-Bit Bipolar Microprocessor 
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General Description 

The IDM2901A-2 4-bit bipolar microprocessor slice is a 
cascadable device designed for use in Central Processing 
Units, programmable microprocessors, peripheral con- 
trollers, and other "high-speed" applications where 
economy, hardware/software flexibility, and easy expan- 
sion are system prerequisites. The building-block 
architecture and microinstruction format of the 
IDM2901A-2 permits efficient emulation of most digital- 
based systems. 

As shown in the simplified block diagram, the 
IDM2901A-2 device consists of a 16word by 4-bit 
2-port RAM, a high-speed ALU, and the required 
shifting, decoding, and multiplexing circuits. The 9-bit 
microinstruction word is organized into three groups of 
three bits each — the first group (bits 0-2) selects ALU 
source operands, the second group (bits 3-5) selects the 
ALU function, and the last group (bits 6-8) selects the 
destination register within the ALU. The slice micro- 
processor is cascadable with full look-ahead or ripple 
carry; all outputs are TRI-STATE® and four status-flag 
outputs are available. To minimize power consumption 
and to maximize speed and reliability, the 40-pin LSI 
chip is fabricated using a National state-of-the-art, Low- 
Power Schottky technology called "SCL". 



Features and Benefits 

■ Multiple-address architecture — improves system 
speed by providing simultaneous yet independent 
access to two working registers. 

■ Multifunction ALU — performs addition, two sub- 
traction operations, and five logic functions on two 
source operands. 

■ Flexible data-source selection — for every ALU 
function, data is selected from five source ports for a 
total of 203 source operand pairs. 

■ Left/right shift independent of ALU — an arithmetic 
operation and a left or right shift can be obtained on 
the same machine cycle. 

■ Four status flags — carry, overflow, zero, and func- 
tional sign are available as outputs. 

■ Expandable — Connect any number of IDM2901A-2s 
together for longer word lengths. 

■ Microprogrammabie — three groups of 3 bits each for 
source operand, ALU function, and destination 
control. 



Block Diagram 
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I DM291 OA Microprogram Controller 

General Description 



The IDM2910A Microprogram Controller Is a 12-bit 
wide address controller packaged in a standard 
40-pin dual-in-line package. The IDM2910A features 
TRI-STATE® outputs and is fabricated using SCL 
(Schottky ECL) technology. The IDM2910A is a micro- 
program memory address controller that controls the 
execution sequence of microinstructions. In addition 
to being able to sequentially access memory, the 
IDM2910A is also able to conditionally branch to any 
microinstruction within the 4096 microinstruction 
range. A five-level last-in, first-out (LIFO) stack 
provides microsubroutine return linkage. An internal 
loop counter is included to provide the repeating 
instructions or perform up to 4096 loop iterations. 

As each microinstruction is executed, the IDM2910A 
selects a 12-bit address from one of four sources: 

1. The Microprogram Address Register which usually 
contains the increment address of the previous 
microinstruction. 

2. The external Direct Input lines. 

3. The Register/Counter which contains an address 
or data loaded during a previous microinstruction. 

4. The LIFO Stack. 



Features and Benefits 

■ Twelve-bit wide address — controls up to 4096 
words of microcode with one device 

■ Internal register/counter — a 12-bit down-counter 
that may be used to count loop iterations 

■ Four address sources — the next microprogram 
address selected from the microprogram address/ 
register data input lines, LIFO stack, or register 
counter 

■ Sixteen powerful microinstructions — executes 
16 sequence control instructions 

■ Output enables for three branch address sources 
— replaces either external decoder or additional 
bit of microcode 



Positive-edge triggering for all internal registers 

Fast condition-code control — typically a 19ns 
delay from a condition-code input to an address 
output 

SCL technology — provides ECL speeds while 
maintaining low-power Schottky power consump- 
tion 

100% reliability testing in compliance with MIL- 
STD-883. 



IDM2910A Block Diagram 
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Maximum AccessVCurrent 


NMC2114A-1L 


NMC2114A-2L 


NMC2114A-3L 


NMC2114A-4L 


NMC2114A-4 


NMC2114A-5 


Access (t^^A— f^s) 


100 


120 


150 


200 


200 


250 


Active Current (ICC — mA) 


40 


40 


40 


40 


70 


70 



General Description 



The NMC2114A family of 1024-word by 4-bit static random 
access memories is fabricated using the XMOS II™ 
N-channel silicon-gate technology, Incorporating poly- 
load resistors and two poly-silicon layers. Ail internal cir- 
cuits are fully static and therefore require no clocks or 
refreshing for operation. The data is read out nondestruc- 
tively and has the same polarity as the input data. Com- 
mon input/output pins are provided. The separate chip 
select input (CS) allows easy memory expansion by OR- 
tying individual devices to a data bus. 

TheNMC2114A is designed for memory applications where 
the high performance and high reliability of XMOS II, 
low cost and simple intecfacing are important design 
objectives. 



Features 

■ High performance replacement for industry standard 
MM2114 

■ All inputs and outputs directly TTL compatible 

■ Static operation— no clocks or refreshing required 

■ Low power— 220 mW maximum 

■ High speed— down to 100 ns access time 

■ TRI-STATE*^ output for bus interface 

■ Common data in and data out pins 

■ Single 5V± 10% supply 

■ Standard 18-pln dual-in-line package 



XMOS Is a trademark of National Semiconductor Corp. 
TRI-STATE* is a registered trademark of National Semiconductor Corp. 



Block Diagram' 
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Connection Diagram* 

Dual-ln-Line Package 
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Logic Symbol* 



Truth Table' 



OS 


WE 


I/O 


Mode 


(S) 


(W) 


(DQ) 


H 


X 


Hi-Z 


Not selected 


L 


L 


H 


Write 1 


L 


L 


L 


Write 


L 


H 


DOUT 


Read 
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Al 








A2 
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(002) 
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A5 








AE 
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A7 
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CS 
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(S) 
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Pin Names* 



X = don't care 

'Symbols In parentheses are proposed industry standard 



A0-A9 
WE (W) 
CS(S) 

l/Oi-l/04(DQl-DQ4) 
VCC 

GND(VSS) 



Address Inputs 
Write Enable 
Chip Select 
Data Input/Output 
Power (5V) 
Ground 
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Max Access/Current 


NMC2116-15L 


NMC2116-20L 


NMC2116-25L 


NMC2116-15 


NMC2116-20 


NMC2116-25 


Access (TAVQV — ns) 


150 


200 


250 


150 


200 


250 


Active Current (ICC — mA) 


70 


70 


70 


100 


100 


100 


Standby Current (ISB — mA) 


10 


10 


10 


15 


15 


15 



General Description 



This 2048 x 8 static random access memory is fabricated 
using N-channel silicon-gate technology incorporating 
poly-load resistors and two poly-silicon layers. All internal 
circuits are fully static and therefore require no clocks or 
refreshing for operation. The data is read out nondestruc- 
tively and has the same polarity as the input data. Com- 
mon input/output pins are provided. 

The separate chip select input allows easy memory ex- 
pansion by OR-tying individual devices to a data bus and 
automatically powers down the NMC2116. 



Features 

■ All inputs and outputs directly TTL compatible 

B Static operation— no clocks or refreshing required 

■ Low power— 385 mW max 

■ 150 ns, 200 ns and 250 ns max access time 

■ TRI-STATE® output for bus interface 

■ 24-pin EPROM/ROM compatibility 

■ Single 5V supply 

■ Automatic power down 

■ Common data I/O pins 

■ Separate OE pin 



Block Diagram' 



AO O- 



A6 O- 



ROW 
DECODER 
1 OF 128 



MEMORY MATRIX 
128 ROWS 
128 COLUMNS 



Connection Diagram' 

Dual-ln-Line Package 
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Truth Table* 



Pin Names* 

CS(S) 
01(G) 
WE(VV) 

l/OG-l/07 (DQ0-DQ7) 

A0-A10 

VCC 

GND(VSS) 



Logic Symbol 



Chip Select 
Output Enable 
Write Enable 
Data In/Out 
Address Inputs 
Power 5V 
Ground 
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A6 
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CS 


WE 


OE 
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(S) 
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*The symbols In parentheses are proposed industry standard. 
TRI-STATE' is a reflistered trademark o( National Semiconductor Corp. 
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General Description 

The MM2716 is a high speed 16k UV erasable and 
electrically reprogrammable EPROM ideally suited for 
applications where fast turn-around and pattern ex- 
perimentation are important requirements. 

The MM2716 is packaged in a 24-pin dual-in-line pack- 
age with transparent lid. The transparent lid allows 
the user to expose the chip to ultraviolet light to erase 
the bit pattern. A new pattern can then be written into 
the device by following the programming procedure. 

This EPROM is fabricated with the reliable, high volume, 
time proven, N-channel silicon gate technology. 



Features 

■ 2048 X 8 organization 

■ 525 mW max active power, 132 mW max standby 
power 

■ Low power during programming 

■ Access time-MM2716, 450 ns; MM2716-1, 350 ns; 
MM27 16-2, 390 ns 

■ Single 5V power supply 

■ Static— no clocks required 

■ Inputs and outputs TTL compatible during both 
read and program modes 

■ TR I -STATE'S) output 



Block and Connection Diagrams 



VPP + 5V 
VCC + 5V 
VSS GNO 



DATA OUTPUTS (PROGRAM INPUTS) 
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OE(G). 
CE/PGM (E/P) ■ 
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Y DECODE 


input" 
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X DECODE 
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(INPUT BUFFERS) 



Y GATING 



16,384 
BIT MATRIX 



Pin Connection During Read or Program 





PIN NAME/NUMBER 




CE/PGM 


OE 








MODE 


(E/P) 
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VPP 


VCC 
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18 
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21 
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Read 
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□OUT 


Program 
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25 


5 
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Dual-ln-Line Package 

U 
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TOP VIEW 

Order Number MM2716Q, MM2716Q-1 
orMM2716Q-2 
See NS Package J24CQ 



Symbols in parentheses are proposed industry standard 



Pin Names 

A0-A10 

O0-O7 (Q0-Q7) 

CE/PGM (E/P) 

OE (G) 

VPP 

VCC 

VSS 



Address Inputs 
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Chip Enable/Program 

Output Enable 

Read 5V, Program 25V 

Power (5V) 

Ground 
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Max Access/Current 


NMC2816-25 


NMC2816-35 


NMC2816-45 


Max Access Time (ns) 


250 


350 


450 


Max Active Current (mA) 


110 


110 


110 


Max Standby Current (mA) 


50 


50 


50 
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General Description 



The NMC2816 is a 16,384-bit electrically erasable and pro- 
grammable read-only memory (E^PROM) fabricated using 
National's high speed, low power, N-channel double sili- 
con gate technology. The electrical erase/write capability 
of the NMC2816 makes it ideal for a wide variety of applica- 
tions requiring in-system, non-volatile erase and write. 

The device operates from a 5V power supply in the read 
mode and, with its very fast read access speed, is 
compatible with high performance microprocessors. 

The NMC2816 is deselected when pin 18 is high and is 
automatically placed in the standby mode. This mode pro- 
vides a 52% reduction in power with no increase in access 
time. The NMC2816 also has an output enable control to 
eliminate bus contention in a system environment. 

The NMC2816 can be easily erased and reprogrammed in a 
byte-by-byte mode and the entire memory array erased in a 
chip erase mode. Byte erase mode is identical to byte 
write mode, with all data inputs at logic ones (TTL high). 



Features 

■ 2048 X 8 organization 
B Fully static 

■ Reliable floating gate technology 

■ Very fast access time 

250 ns max (Nfv1C2816-25) 

350 ns max (NMC2816-35) 

450 ns max (NMC2816-45) 
B Single byte erase/write capability 
B 10 ms byte erase/write time 
B Chip erase time of 10 ms 
H Conforms to JEDEC byte-wide family standard 
H Microprocessor compatible architecture 
B Low power dissipation 

610 mW max (active power ICC -i- IPP) 

295 mW max (standby power ICC + IPP) 



Block and Connection Diagrams 
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Pin Names 
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FIGURE 1 
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Max Access/Current 



NMC2816E-25 



NMC2816E-35 



NMC2816E-45 



Max Access Time (ns) 



250 



350 



450 



Max Active Current (mA) 



125 



125 



125 



Max Standby Current (mA) 



55 



55 



55 



General Description 



The NMC2816E is a 16,384-bit electrically erasable and 
programnnable read-only memory (E^PROM) fabricated 
using National's high speed, low power, N-channel double 
silicon gate technology. The electrical erase/write capa- 
bility of the NMC2816E makes it ideal for a wide variety of 
applications requiring in-system, non-volatile erase and 
write. 

The device operates from a 5V power supply in the read 
mode and, with its very fast read access speed, is 
compatible with high performance microprocessors. 

The NMC2816E is deselected when pin 18 is high and is 
automatically placed in the standby mode. This mode pro- 
vides a 54% reduction in power with no increase in access 
time. The NMC2816E also has an output enable control to 
eliminate bus contention in a system environment. 

The NMC2816E can be easily erased and reprogrammed in 
a byte-by-byte mode and the entire memory array erased in 
a chip erase mode. Byte erase mode is identical to byte 
write mode, with all data inputs at logic ones (TTL high). 



Features 

■ 2048x8 organization 

■ Fully static 

■ Reliable floating gate technology 

■ Very fast access time 

250 ns max (NMC2816E-25) 
350 ns max (NMC2816E-35) 
450 ns max (NMC2816E-45) 

■ Single byte erase/write capability 

■ 10 ms byte erase/write time 

■ Chip erase time of 10 ms 

■ Conforms to JEDEC byte-wide family standard 

■ Microprocessor compatible architecture 

■ Low power dissipation 

720 mW max (active power ICC + IPP) 
335 mW max (standby power ICC -f IPP) 



Block and Connection Diagrams 
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NMC2816M 16k (2k x 8) Electrically Erasable PROM 



Max Access/Current 


NMC2816M-25 


NMC2816M-35 


NMC2ei6M-45 


Max Access Time (ns) 


250 


350 


450 


Max Active Current (mA) 


140 


140 


140 


Max Standby Current (mA) 


60 


60 


60 



General Description 



The NMC2816M is a 16,384-bit electrically erasable and 
programmable read-only memory (E^PROM) fabricated 
using National's high speed, low power, N-channel double 
silicon gate technology. The electrical erase/write capa- 
bility of the NMe2816M makes it ideal for a wide variety of 
applications requiring in-system, non-volatile erase and 
write. 

The device operates from a 5V power supply in the read 
mode and, with its very fast read access speed, is 
compatible with high performance microprocessors. 

The NMC2816M is deselected when pin 18 is high and is 
automatically placed in the standby mode. This mode pro- 
vides a 55% reduction in power with no increase in access 
time. The NMC2816M also has an output enable control to 
eliminate bus contention in a system environment. 

The NMC2816M can be easily erased and reprogrammed 
in a byte-by-byte mode and the entire memory array erased 
in a chip erase mode. Byte erase mode is identical to byte 
write mode, with all data inputs at logic ones (TTL high). 



Features 

■ 2048x8 organization 

■ Fully static 

■ Reliable floating gate technology 

■ Very fast access time 

250 ns max (NMC2816M-25) 
350 ns max (NMC2816M-35) 
450 ns max (NMC2816M-45) 
H Single byte erase/write capability 

■ 10 ms byte erase/write time 
B Chip erase time of 10 ms 

H Conforms to JEDEC byte-wide family standard 
O Microprocessor compatible architecture 
H Low power dissipation 

800 mW max (active power ICC + IPP) 
360 mW max (standby power ICC + IPP) 



Block and Connection Diagrams 
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NMC27C16 16,384-Bit (2048 X 8) UV Erasable CMOS PROM 



Parameter/Part Number 


NMC27C16Q-45 


NMC27C16Q-55 


NMC27C16Q-65 


Access Time (ns) 


450 


550 


650 


Active Current (mA) 


5 


5 


5 


Standby Current (mA) 


0.1 


0.1 


0.1 



General Description 

The NMC27C16 is a high speed 16k UV erasable and 
electrically reprogrammable CMO^ EPROM ideally suited 
for applications where fast turn-around, pattern ex- 
perimentation and low power consumption are important 
requirements. 

The NMC27C16 is packaged in a 24-pin dual-in-line 
package with transparent lid. The transparent lid allows 
the user to expose the chip to ultraviolet light to erase the 
bit pattern. A new pattern can then be written into the 
device by following the programming procedure. 

This EPROM is fabricated with the reliable, high volume, 
time proven, P^CMOS^"^ silicon gate technology. 

P^CMOS^^ and NSCSOO^'^ are trademarks of National Semiconductor Corp. 
TRI-STATE* is a registered trademark of National Semiconductor Corp. 



Features 

■ CMOS power consumption 

53 mW max active 
5.3 mW max standby 

■ Performance compatible to NSC800™ CMOS micro- 
processor and NMC6716 synchronous CMOS EPROM 

■ 2048 X 8 organization 

■ Pin compatible to 2716 

■ Access time down to 450 ns 

■ Single 5V power supply 

■ Static — no clocks required 

■ Inputs and outputs TTL compatible during both read 
and program modes 

■ TRI-STATE* output 
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Block and Connection Diagrams* 



OE(G). 
CE/PGM(E/P). 



CONTROL/PROGRAM 
LOGIC 

r 



VPP + 5V 
VCC <■ 5V 
VSS GND 



DATA OUTPUTS (PROGRAM INPUTS) 
Ofl-O; (QO-Q?) 



tttttn 



Dual-ln-Line Package 



ADDRESS 
INPUT 



A4-A10^ 



ADDRESS 
LATCH BUFFER 




Y DECODE 


ADDRESS 
LATCH BUFFER 




X DECODE 



OUTPUT BUFFERS 
(INPUT BUFFERS) 



16.384 
BITMATRIX 



A1- 
AO- 

Oo(OO) — 



Ol(Qll~ 



02'02! 



— 07(07) 

— 06(06) 
15 

O5IQ5) 



14 

04(04) 



• 03(03) 



Pin Connection During Read or Program 





Pin Name/Number 


Mode 


CE/PGM 
(E/P) 
18 


OE 
(G) 
20 


VPP 
21 


VCC 
24 


Outputs 
9-11,13-17 


Read 
Program 


VIL 
Pulsed VIL 
to VIH 


VIL 
VIH 


5 

25 


5 
5 


DOUT 
DIN 



Pin Names 

A0-A10 

Oo-07(QO-Q7) 

CE/PGM (E/P) 

OE(G) 

VPP 

VCC 

VSS 



Address Inputs 

Data Outputs 

Chip Enable/Program 

Output Enable 

Read 5V Program 25V 

5V 

Ground 



Symbols in parentheses are proposed industry standard. 
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NMC27C32 32,768-Bit (4096 x 8) UV Erasable CMOS PROM 



Parameter/Part Number 


NMC27C320-35 


NMC27C32Q-45 


NMC27C32Q-55 


NMC27C32Q-65 


Access Time (ns) 


350 


450 


550 


650 


Active Current (mA) 


5 


5 


5 


5 


Standby Current (mA) 


0.1 


0.1 


0.1 


0.1 



General Description 



The NMC27C32 is a high speed 32k UV erasable and 
electrically reprogrammable CMOS EPROM ideally suited 
for applications where fast turn-around, pattern ex- 
perimentation and low power consumption are important 
requirements. 

The NMC27C32 is packaged in a 24-pin dual-in-line 
package with transparent lid. The transparent lid allows 
the user to expose the chip to ultraviolet light to erase the 
bit pattern. A new pattern can then be written into the 
device by following the programming procedure. 

This EPROM is fabricated with the reliable, high volume, 
time proven. P^CMOS^'^ silicon gate technology. 

P^CMOS™ and NSC800^^ are traclemarl<s of National Semiconductor Corp. 
TRI-STATE' is a registered trademark ot National Semiconductor Corp. 



Features 

■ CMOS power consumption 

53 mW max active 
5.3 mW max standby 

■ Performance compatible to NSC800™ CMOS micro- 
processor and NMC6732 synchronous CMOS EPROM 

■ 4096 X 8 organization 

■ Pin compatible to 2732 

■ Access time down to 350 ns 

■ Single 5V power supply 

■ Static— no clocks required 

B Inputs and outputs TTL compatible during both read 
and program modes 

■ TRI-STATE® output 
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Block ancJ Connection Diagrams* 

GNO 

VCC (VSS) 

i I 



DATA OUTPUTS 
O0-O7 (Q1-Q8) 



DuaMn-Line Package 

U 



SV GNO 



iJl/VPP(5/VPP) ^ 

mi) ► 



CONTROL 
LOGIC 



AO-All 
ADDRESS 
INPUTS 



Y 

DECODER 



X 

DECODER 



OUTPUT BUFFERS 



YGATING 



32.76BBIT 
MATRIX 



A4 ' 



A3 



Oo(Ql) — 
10 

0,(02) 

02(Q3) — 



GND(VSS) 



Modes' 



21 



20 



All 



— Bl/VPP(ij/VPP) 
12.A,0 



CF(E) 



— 07(08) 

— 06(07) 

— 05(06) 

— 04(05) 

12- 03(04) 



Mode 


Pin Name/Number 


CE 
(E) 
18 


OE/VPP 
(G/VPP) 
20 


VCC 
24 


Outputs 
9-11,13-17 


Read 


VIL 


VIL 


5V 


DOUT 


Standby 


VIH 


Don't Care 


5V 


Hi-2 


Program 


VIL 


25V 


5V 


DIN 


Program Verify 


VIL 


VIL 


5V 


DOUT 


Program Inhibit 


VIH 


25V 


5V 


Hi-Z 



TOP VIEW 

Pin Names* 

CE (Ij Chip Enable 

OE (G) Output Enable 

A0-A11 Address Inputs 

O0-O7 (01-08) Data Outputs 

VPP Program Power 25V 

VCC Power 5V 

GND (VSS) Ground 



* Symbols in parentheses are proposed industry standard. 
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Semiconductor 



MM5290'16,384-Bit (16,384 x 1) Dynamic RAM 

General Description 



The MM5290 is a 16,384 x 1 bit dynamic RAM. It 
features a multiplexed address input with separate row 
and column strobes. This added flexibility allows the 
MM5290 to be used in page mode operation. 

The MM5290 must be refreshed every 2 ms. This can be 
accomplished by performing any cycle which brings the 
Row Address Strobe active including a RAS-only cycle 
at each of the 128 row addresses. 

N-channel double-poly silicon gate technology, developed 
by National, is used in the manufacture of the MM5290. 
This process combines high density and performance 
with reliability. Greater system densities are achievable 



by the use of a 16-pin dual-in-line package for the 
MM5290. 

Features 

■ Access times: 150 ns, 200 ns, 250 ns 

■ Low power: 528 mW max 

■ TTL compatible: all inputs and output 

■ Gated CAS— noncritical timing 

■ Read, Write, Read-Modify-Write and RAS-only 
Refresh cycles 

■ Page mode operation 

■ Industry standard 16-pin configuration 



Block Diagram 
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Connection Diagram 

Dual-ln-Line Package 



Vbb~ 
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WRITE 
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ROW 
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COLUMN DECODER (1:128) 



MEMORY ARRAY 
64 X 128 



SENSE AMPLIFIERS (128) 



MEMORY ARRAY 
.64X128 



COLUMN DECODER (1:128) 
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CLOCKS 



I/O 




DATA-OUT 


CONTROL 




BUFFER 



Pin Names 

RAS Row Address Strobe 

CAS Column Address Strobe 

WE Write Enable 

AO— A6 Address Inputs 

Dl Data Input 

DO Data Output 

Vqq Power (12V) 

Vqc Power (5V) 

Vgs Ground 

Vbb Power (-5V) 



Logic Diagram 
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TOP VIEW 

"See the MSJTM Program page 3 of the 1980 Memory Databook. 
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NMC9306/COP494 256-Bit Serial Electrically Erasable 
Programmable Memory 



PRELIMINARY 

August 1982 



General Description 



The NMC9306/COP494 is a 256-bit non-volatile sequential 
access memory fabricated using advanced floating gate 
N-channel E^PROM technology. It is a peripheral memory 
designed for data storage and/or timing and is accessed 
via the simple MICROWIRE™ serial interface. The device 
contains 256 bits of read/write memory divided into 16 reg- 
isters of 16 bits each. Each vjord can be serially read or 
written by a COP400 series controller. Written information 
Is stored in a floating gate cell with at least 10 years data 
retention and can be updated by an erase-write cycle. The 
NMC9306/COP494 has been designed to meet applica- 
tions requiring up to 1x10'' erase/write cycles per 
register. A power down mode reduces power consumption 
by 70 percent. 



Features 

■ Low cost 

■ Single supply operation (5V ± 10%) 
B TTL compatible 

■ 16 X 16 serial read/write memory 

■ f^lCROWIRE compatible serial I/O 

■ Compatible with COP400 processors 

■ Low standby power 

■ Non-volatile erase and write 

■ Reliable floating gate technology 



Block and Connection Diagrams 
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Dual-ln-Line Package 




VCC 



-NC 



■NC 



■GND 



DO 



TOP VIEW 

FIGURE 2 



Pin Names 

CS Chip Select 

SK Serial Data Clock 

Dl Serial Data Input 

DO Serial Data Output 

VCC Power Supply ■ 

GND Ground 
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FIGURE 1 



COPS^'^ and MICROWIRE"'^'^ are trademarks of National-Semiconductor Corp. 
TRi STATE" IS a registered trademark of National Semiconductor Corp 
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Max Access/Current 


NMC9716-25 


NMC9716-35 


NM 097 16-45 


Max Access Time (ns) 


250 


350 


450 


Max Active Current (mA) 


110 


110 


110 


Max Standby Current (mA) 


50 


50 


50 
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General Description 



The NMC9716 is a 16,384-bit electrically erasable and pro- 
grammable read-only memory (E^PROM) fabricated using 
National's high speed, low power, N-channel double sili- 
con gate technology. The electrical erase/write capability 
of the NMC9716 maikes it ideal for a wide variety of appli- 
cations requiring in-system, non-volatile erase and write. 

The NMC9716 is pin and functionally compatible with the 
NMC2816 E^PROM, with the added system featureof eras- 
ing/writing with a 5V TTL pulse on chip enable (CE), while 
the VPP is held at 21V. The erase/write cycle is very similar 
to the industry standard 2716 EPROM programming cycle. 

The device operates from a 5V power supply in the read 
mode and, with its very fast read access speed, is com- 
patible with high performance microprocessors. 

The NMC9716 is deselected when CE input is high and is 
automatically placed in the standby mode. This mode pro- 
vides a 52% reduction in power with no increase in access 
time. The NMC9716 also has an output enable control to 
eliminate bus contention in a system environment. 



The NMC9716 can be easily erased and reprogrammed in a 
byte-by-byte mode and the entire memory array can be 
erased with a single programming pulse in the chip erase 
mode. Byte erase is identical to byte write, with all inputs 
at logic one (TTL high). 

Features 

■ Erase/write with a 5V TTL pulse or a 21 V pulse 

■ Pin and functionally compatible with the NMC2816 

■ No rise time restriction on erase/write pulse 

■ 2048x8 organization 

■ Conforms to JEDEC byte-wide family standard 

■ Microprocessor compatible architecture 

■ Single byte erase/write capability 

■ 10 ms byte erase/write time 

■ 10 ms chip erase mode 

■ Low power dissipation 

610 mW max (active power ICC + IPP) 
295 mW max (standby power ICC + IPP) 



Block and Connection Diagrams 



Dual-ln-Line Package 
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Pin Names 



A0-A10 Addresses 
CE Chip Enable I0-I7 

UE Output Enable VPP 



FIGURE 1 

O0-O7 



Data Outputs 
Data Inputs 
Program Voltage 



A7-L 
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VCC 


A6^ 




23 
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A5^ 




22 
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A4-i 




21 


VPP 


A3-5- 




20 
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E^PROM 
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18 
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ii 


16/06 
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I5/O5 
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14 


U/O4 
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13 
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TOP VIEW 
FIGURE 2 
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NMC9716E 16k (2k x 8) Electricafly Erasable PROM 



Max Access/Current 


NMC9716E-25 


NMC9716E-35 


NMC9716E-45 


Max Access Time (ns) 


250 


350 


450 


Max Active Current (mA) 


125 


125 


125 


Max Standby Current (mA) 


55 


55 


55 



General Description 



The NM.C9716E is a 16,384-bit electrically erasable and 
programmable read-only memory (E^PROM) fabricated 
using National's high speed, low power, N-channel double 
silicon gate technology. The electrical erase/write capa- 
bility of the NMC9716E makes it ideal for a wide variety of 
applications requiring in-system, non-volatile erase and 
write. 

The NMC9716E is pin and functionally compatible with the 
Nfv1C2816E E^PROM, with the added system feature of 
erasing/writing with a 5V TTL pulse on chip enable (CE), 
while the VPP is held at 21V. The erase/write cycle is very 
similar to the Industry standard 2716 EPROM program- 
ming cycle. 

The device operates from a 5V power supply in the read 
mode and, with its very fast read access speed, is com- 
patible with high performance microprocessors. 

The NMC9716E is deselected when CE input is high and is 
automatically placed in the standby mode. This mode pro- 
vides a 54% reduction in power with no increase in access 
time. The NMC9716E also has an output enable control to 
eliminate bus contention in a system environment. 



The NMC9716E can be easily erased and reprogrammed in 
a byte-by-byte mode and the entire memory array can be 
erased with a single programming pulse in the chip erase 
mode. Byte erase is identical to byte write, with all inputs 
at logic one (TTL high). 

Features 

■ Erase/write with a 5V TTL pulse or a 21 V pulse 

n Pin and functionally compatible with the NMC2816E 

■ No rise time restriction on erase/write pulse 
2048x8 organization 

O Conforms to JEDEC byte-wide family standard 
B Microprocessor compatible architecture 
n Single byte erase/write capability 
H 10 ms byte erase/write time 

■ 10 ms chip erase mode 
Low power dissipation 

720 mW max (active power ICC -i- IPP) 
335 mW max (standby power ICC + IPP) 



Block and Connection Diagrams 
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Pin Names 



A0-A10 Addresses 
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FIGURE 1 

O0-O7 



Data Outputs 
Data Inputs 
Program Voltage 
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TOP VIEW 
FIGURE 2 
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NMC9716M 16k (2k x 8) Electrically Erasable PROM 



Max Access/Current 


NMC9716M-25 


NMC9716M-35 


NMC9716M-45 


Max Access Time ms) 


250 


350 


450 


Max Active Current (mA) 


140 


. 140 


140 


Max Standby Current (mA) 


60 


60 


60 



General Description 



The NMC9716M is a 16,384-bit electrically erasable and 
programmable read-only memory (E^PROM) fabricated 
using National's high speed, low power, N-channel double 
silicon gate technology. The electrical erase/write capa- 
bility of the NMC9716M makes it ideal for a wide variety of 
applications requiring in-system, non-volatile erase and 
write. 

The NMC9716M is pin and functionally compatible with the 
NMC2816M E^PROM, with the added system feature of 
erasing/writing with a 5V TTL pulse on chip enable (CE), 
while the VPP is held at 21V. The erase/write cycle is very 
similar to the industry standard 2716 EPROM program- 
ming cycle. 

The device operates from a 5V power supply in the read 
mode and, with its very fast read access speed, is com- 
patible with high performance microprocessors. 

The NMC9716M is deselected when CE input is high and is 
automatically placed in the standby mode. This mode pro- 
vides a 55% reduction in power with no increase in access 
time. The NfvlC9716M also has an output enable control to 
eliminate bus contention in a system environment. 



The NMC9716fv1 can be easily erased and reprogrammed 
in a byte-by-byte mode and the entire memory array can be 
erased with a single programming pulse in the chip erase 
mode. Byte erase is identical to byte write, with all inputs 
at logic one (TTL high). 



Features 

■ Erase/write with a 5V TTL pulse or a 21 V pulse 

■ Pin and functionally compatible with the NMC2816M 

■ No rise time restriction on erase/write pulse 

■ 2048 X 8 organization 

■ Conforms to JEDEC byte-wide family standard 

■ Microprocessor compatible architecture 

■ Single byte erase/write capability 

■ 10 ms byte erase/write time 

■ 10 ms chip erase mode 

■ Low power dissipation 

800 mW max (active power ICC -f- IPP) 
360 mW max (standby power ICC + IPP) 



Block and Connection Diagrams 
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Pin Names 



FIGURE i 



A0-A10 Addresses O0-O7 
CE Chip Enable I0-I7 

OE Output Enable VPP 



Data Outputs 
Data Inputs 
Program Voltage 







24 


VCC 






23 


A8 


A5^ 




22 


A9 


4 

A4 




21 


VPP 


A3-1 




20 


OE 


A2-i 


NMC9715M 


21 


AID 


A1^ 


E^PROM 


18 


"CE 


AO^ 




17 


I7/O7 


9 

lo/Oo — 




11 


16/06 


h/o,-!l 




15 


I5/O5 


I2/O2 — 




14 


I4/O4 


12 

GND — 




13 


I3/O3 



TOP VIEW 
FIGURE 2 



3870 



® iC MASTER 1983 



National 

Semiconductor 



PRELIMINARY 

June 1982 



MA2016 16,384 x 8-Bit CMOS Static RAM Module 

General Description 



The MA2016 consists of eight 2k x 8-bit CMOS RAMs 
along with an address decoder capable of decoding up to 
a 128k X 8-bit low power CMOS RAM. It operates on a 
single 5V power supply and is able to retain data down to 
2V. The MA2016 does not require a refresh and all inputs 
and outputs are TTL compatible. Multiple MA2016 mod- 
ules may be stacked in a piggyback fashion or laid out in 
any manner desired. The low power requirements and ver- 
satile layout make the MA2016 very useful for low power 
hand-held battery powered applications. 

Applications 

■ Portable terminals 

■ Hand-held devices 

■ Pos terminals 

■ Remote instrumentation 

■ Process controllers 

B Microcomputer memory 



Features 

■ 16k X 8-bits fully decoded 

■ Outputs directly TTL compatible 

■ Low power— typical 400 mW 

■ 250 ns access time 

■ Static operation— no cipcks or refreshing required 

■ Single 5V supply ±10% 

■ 2V minimum for data retention 

■ TRI-STATE® outputs for bus operation 

■ Common data I/O pins 

■ Separate OE pin 

■ Internal power supply decoupling 

Ordering Information 

MA2016 



Connection Diagram 



Logic Symbol 



Be — 


1 • 


29 


— Vcc 


WE — 


2 


28 


— A14 


A13 — 


3 


27 


— A15 


A12 — 


4 


26 


— CS 


AH — 


5 










AID — 


6 


E9 




A9 — 


7 


E8 




A8 — 


8 


E7 




A7 — 


9 


E6 




A6 — 


10 


E5 




A5 — 


11 


E4 




A4 — 


12 


E3 




A3 — 


13 


E2 




A2 — 


14 


El 




A1 — 


15 










AO — 


16 


25 


— I/O; 


l/Oo — 


17 


24 


1/06 


l/Oi — 


18 


23 


— 1/05 


1/02 — 


19 


22 


— I/G4 


GND — 


20 


21 


— I/O3 



AO 








l/Oo 




A1 








I/O1 




A2 








I/O2 




A3 








I/O3 




A4 








I/O4 




A5 








l/Os 




A6 








l/Oe 




A7 








I/O7 




A8 












A9 












A10 












All 












A12 












A13 












A14* 












A15* 


CS^ 


m 


OE 







1 f ? 



* active state user selectable 



TOP VIEW 

Pin Names 

C5 Chip Select Input (user programmable) 

UE Output Enable Input 

WE Write Enable Input 

I/O0-I/O7 Data Inputs/Outputs 
A0-A15 Address Inputs 

(A14, A15 Block Select, user programmable) 
Vcc Power (typical 5V) 

GND Ground 

TRI STATE* is a reflistered trademark o* National Semiconductof Corp 



Truth Table 



CS* 


WE 


OE 


I/O 


Mode 


H 


X 


X 


Hi-Z 


Standby 


L 


H 


L 


DouT 


Read 


L 


H 


H 


Hi-Z 


Read 


L 


L 


X 


D|N 


Write 



*^^state is user selectable. Table shown with jumper E7 to E8 and E4 to 
E5 installed. 
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Call on OKI Semiconductor 




Xour tLigh-performance source 
for liigli-tecliiiology products 
in liigli-volume supply. 

Easy to get. Easy to use. OKI product lines set new standards 
in availability and design ease. 

Outstanding CMOS performance: single-chip 8-t)it and 4-'bit 
CMOS microcomputers. Fully supported "by complete develop- 
ment software and system-surround devices for faster, easier 
design in. 

Advanced memory product strength: including our bench- 
mark 64K MMOS Dynamic RAM, with a million-lDit ROM on 
the way. 

Strong capabilities. Backed by American-based design, 
marketing and technical field support. Supplied by Japanese 
quality and volume production capacities with a 100-year 
track record for reliability. 

OKI SEMICONDUCTOR 

1333 Lawrence Expressway, Suite 401, Santa Clara, California 95051, USA 
Tel: (408) 984-4842 Twx: 910-338-0508 Cable: OKI SNTA 

DISTRI BUTORS: Alabama: contact Electronics, (205) 881-9321 , TWX/81 0-726-21 52 o RM Electronics, (205) 852-1 550 o ARIZONA: Kachina Electronics, 
(602) 269-6201, (602) 792-2223 o CALIFORNIA: Pacesetter Electronics, (408) 734-5470, (213) 299-7760, TWX/91 0-595-1 704 o Ryno Electronics, (714) 292-6022, 
TWX/91 0-335-1 528, (714) 557-5021 o Pyramid Electronics, (714) 773-0781 o Eric Electronics, (408) 262-1 1 1 1 o COLORADO: A.C.T. Rocky Mountain, (303) 422-9229, 
TWX/91 0-931 -2664 o CONNECTICUT: Future Electronics, (203) 272-1 851 o J.v. Electronics, (203) 469-2321 o Milgray Electronics, (203) 795-071 1 o FLORIDA: Milgray 
Electronics, (305) 647-5747 o GEORGIA: Milgray Electronics, (404) 393-9666 o ILLINOIS: OHM Electronics, (312) 359-5500, TWX/91 0-693-4802 o Reptron Electronics, 

(312) 593-7070 o RM Electronics, (312) 932-51 50, TWX/91 0-651-3245 o INDIANA: RM Electronics, (31 7) 247-9701 o KANSAS: Milgray Electronics, (913) 236-8800 o 
MARYLAND: Milgray Electronics, (800) 257-7111 o MASSACHUSETTS: Future Electronics, (617) 366-2400, (617) 879-0860 o Milgray Electronics, (617) 272-6800 o 
MICHIGAN: Reptron Electronics, (313) 525-2700 o RM Electronics, (616) 531-9300 o MINNESOTA: Gopher Electronics, (612) 483-3322 o NEW HAMPSHIRE: C & H 
Electronics, (603) 882-1133 o NEW JERSEY: Milgray Electronics, (609) 983-5010 o NEW YORK: Future Electronics, (315) 272-1851 o Milgray Electronics, (516) 
546-5600, TWX/51 0-225-3673 o OHIO: Milgray Electronics, (216) 447-1520 o Reptron Electronics, (614) 436-6675 o TEXAS: A.C.T., (214) 980-1888, (512) 452-5254, 
(713) 496-4000 o RM Electronics, (214) 263-8361 o WASHINGTON: Shannon Ltd., (206) 763-0545, TWX/1 5-25-75 o WISCONSIN: RM Electronics, (414) 784-4420 o 
CANADA: Repco Engineering, (514) 694-1877, TWX/05-822790 o Future Electronics, (514) 694-7710, TWX/610-421-3251. 

REPRESENTATIVES: ALABAMA: Electronic Sales, (205) 533-1735 o ALASKA: Quest Marketing, Inc., (206) 223-1541 o ARIZONA: Semi-Systems AZ, 
(602) 991 -1 1 51 o ARKANSAS: EMA. (817) 481 -7502, TWX/91 0-890-8659, o CALIFORNIA: Pro Associates, Inc., (408) 358-3861 o Littlefield & Smith, (71 4) 445-0055 o 
Centaur Corporation, (71 4) 556-5420 o COLORADO: Electrodyne, (303) 695-8903 o CONNECTICUT: John E. Boeing Co., Inc., (61 7) 862-2500, TWX/71 0-326-1 774 o 
DELAWARE: Campbell Associates, (215) 322-6630, TWX/51 0-660-8085 o FLORIDA: Perrott Associates, (305) 275-1132, TWX/81 0-850-01 02; (813) 443-5214, 
TWX/81 0-866-0328; (305) 792-2211, TWX/51 0-955-9831 o GEORGIA: OKI Semiconductor, (215) 674-951 1 , TWX/51 0-665-6550 o IDAHO: Quest Marketing, (206) 
223-1 541 o ILLINOIS: J. G. Twist Co., (312) 593-0200, TWX/91 0-222-0433 o INDIANA: Valentine & Associates, (317) 888-2260, TWX/81 0-260-2231 ; (21 9) 288-7070 o 
IOWA: J. G. Twist Co., (319) 393-8703, TWX/91 0-525-1 331 o KANSAS: J. G. Twist Co., (913) 236-4646; (316) 686-6685, TWX/91 0-741 -6874 o KENTUCKY: Luebbe 
Sales, (513) 871-4211, TWX/81 0-461 -2800; (412) 931-0414, TWX/71 0-664-4434; (614) 431-0474, TWX/61 4-891^71 81 ; (313) 477-3131, TWX/81 0-242-1 452; (216) 
333-0425, TWX/810-421-8590; (513) 294-0426, TWX/81 0-459-1 779 o LOUISIANA: EMA, (817) 481-7502, TWX/910-890-8659o MAINE: John E. Boeing Co., Inc., (617) 
862-2500, TWX/71 0-326-1 774 o MARYLAND OKI Semiconductor, (215) 674-9511, TWX/51 0-665-6550 o MASSACHUSETTS: John E. Boeing Co., Inc., (617) 
862-2500, TWX/71 0-326-1 774 o MICHIGAN: Luebbe Sales, (313) 477-31 31 , TWX/81 0-242-1 452 o MINNESOTA: J. G. Twist Co., (61 2) 835-21 20, TWX/91 0-576-2786 o 
MISSISSIPPI: OKI Semiconductor, (215) 674-9511, TWX/51 0-665-6550 o MISSOURI: J. G. Twist Co., (314) 432-2830, TWX/91 0-764-0823 o MONTANA: Quest 
Marketing, Inc., (206) 223-1 541 o NEBRASKA: J. G. Twist Co., (31 6) 686-6685, TWX/91 0-741 -6874 o NEVADA: Pro Associates, (408) 358-3861 o NEW HAMPSHIRE: 
John E. Boeing Co., Inc., (617) 862-2500, TWX/71 0-326-1 774 o NEW JERSEY: Campbell Associates, (215) 322-6630, TWX/51 0-660-8085 o PAF Associates, (201) 
335-0680 o NEW MEXICO: Semi-Systems, (602) 991 -1 1 51 o NEW YORK: Reagan/Compar Albany Inc., (51 8)489-4777, TWX/71 0-441 -8224 o PAF Associates, (51 6) 
360-0940, TWX/51 0-227-791 8 o NORTH CAROLINA: OKI Semiconductor, (215) 674-951 1 , TWX/51 0-665-6550 o NORTH DAKOTA: J. G. Twist Co., (41 4) 782-2670, 
TWX/91 0-262- 1185; (319) 393-8703, TWX/91 0-525-1 331 o OHIO: Luebbe Sales, (513) 871-421 1 , TWX/81 0-461 -2800; (614) 431-0474, TWX/614-891-7181 ; (216) 
333-0425, TWX/810-421-8590; (513) 294-0426, TWX/81 0-459-1 779 o OKLAHOMA: EMA, (817) 481-7502, TWX/91 0-890-8659 o OREGON: Quest Marketing, Inc., 
(503) 644-8077 o PENNSYLVANIA: Campbell Associates, (215) 322-6630, TWX/51 0-660-8085 o Luebbe Sales, (412) 931-0414, TWX/71 0-664-4434 o RHODE 
ISLAND: John E. Boeing Co., Inc., (617) 862-2500, TWX/71 0-326-1 774 o SOUTH CAROLINA: OKI Semiconductor, (215) 674-951 1, TWX/51 0-665-6550 o SOUTH 
DAKOTA: J. G. Twist Co., (612) 835-2120, TWX/91 0-576-2786; (319) 393-8703, TWX/91 0-525-1 331 o TENNESSEE: OKI Semiconductor, (215) 674-9511, TWX/ 
510-665-6550 o TEXAS: EMA, (512) 837-0893, TWX/91 0-890-8659; (817) 481-7502, (713) 498-8120 o UTAH: Electrodyne, (810) 486-3801 o VIRGINIA: OKI 
Semiconductor, (215) 674-951 1 , TWX/51 0-665-6550 o VERMONT: John E. Boeing Co., Inc., (61 7) 862-2500, TWX/71 0-326-1 774 o WASHINGTON: Quest Marketing, 
Inc., (206) 223-1541 o WEST VIRGINIA: Luebbe Sales, (513) 871-421 1,TWX/810-461-2800; (412) 931-0414, TWX/710-664-4434; (614) 431-0474, TWX/614-891-7181; 

(313) 477-3131, TWX/81 0-242-1 452; (216) 333-0425, TWX/810-421-8590; (513) 294-0426, TWX/81 0-459-1 779 o WISCONSIN: J. G. Twist Co., (414) 782-2670, 
TWX/910-262-1 185 WYOMING: Electrodyne, (303) 695-8903, TWX/91 0-931 -0428; (801)486-3801 o CANADA: RPS Electronics, (514) 341-3663, TWX/05-825684; 
(416) 474-0113, TWX/06-986231; (613) 828-1715 o Quest Marketing, inc., (206) 223-1541. 
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PART NUMBER 



DESCRIPTION 



MOS DYNAMIC RAM 



MSM3764-12RS 
MSM3764-15RS 
IVISM3764-20RS 
MSM37256AS 



65536-Word X 1 -Bit RAM (NMOS) 
65536-Word x 1-Bit RAIVI (NMOS) 
65536-Word x 1-Bit RAM (NMOS) 
256K Word x1 -Bit RAM (NMOS)* 



MOS STATIC RAM 



MSM2114L 2RS 

IVISM2128-12RS 

MSM2128-15RS 

IVISM2128-20RS 

MSM5104-2RS 

MSM5114-2RS 

IVISM5115-2RS 

IVISM5128-12RS 

IVISM5128-15RS 

MSIVI5128-20RS 

IVISM5188RS 



1024-Word X 4-Bit RAM (NMOS) 
2048-Word x 8-Bit RAM (NMOS) w/power down 
2048-Word x 8 Bit RAM (NMOS) w/power down 
2048-Word x 8-Bit RAM (NMOS) w/power down 
4096-Word x 1-Bit RAM (CMOS) 
1024-Word X 4-Bit RAM (CMOS) 
1024-Word X 4-Bit RAM (CMOS) 
2048-Word x 8-Bit RAM (CMOS) 
2048-Word x 8-Bit RAM (CMOS) 
2048-Word x 8-Bit RAM (CMOS) 
8192-Word X 8-Bit RAM (CMOS)t 



CMOS ROM 



MSM53256 



32Kx8 ROMt 



MASK ROM 



MSM2916RS 

MSM2932RS 

MSM2964RS 

MSM38128RS 

IVISM28101AS 



2048-Word x 8-Bit Mask ROM (NMOS) 
4096-Word x 8-Bit Mask ROM (NMOS) 
8192-Word x 8-Bit Masl< ROM (NMOS) 
16384-Word x 8-Bit Mask ROM (NMOS) 
1083880 Bit Mask ROM (NMOS) 



EPROM 



MSM2708AS 
MSM2716AS 
MSM2764AS 



1024-Word x 8-Bit EPROM (NMOS) 
2048-Word x 8-Bit EPROM (NMOS) 
8192-Word x 8-Bit EPROM (NMOS) 



CMOS MICROCOMPUTERS 



MSM5840 RS 
MSIVI5842 RS 
MSM5845 RS 
MSM58421 GSK 

MSM58422 RS 

MSM5846 GSK 

MSM80C48 RS 
MSM80C49 RS 
MSM80C35 RS 
MSM80C39 RS 



4 Bit Micro W/2K x 8 ROM, 128 x 4 RAM 

4 Bit Micro w/768 x 8 ROM, 32 x 4 RAM 

4 Bit Micro w/1280 x 8 ROM, 64 x 4 RAM 

4 Bit Micro w/1536 x 8 ROM 

40 X 4 RAM & LCD Direct Drive Output 

4 Bit Micro w/1536 x 8 ROM 

40 X 4 RAM & VF Display Direct Drive 

4 Bit Micro w/1728 x 8 ROM 

64 X 4 RAM & 62 Segment MUX LCD Outputs 

8 Bit Micro w/IK x 8 ROM, 64 x 8 RAM 

8 Bit Micro w/2K x 8 ROM, 128 x 8 RAM 

8 Bit Micro, 64 x 8 RAM, External ROM 

8 Bit Micro, 128 x 8 RAM, External ROM 



CMOS MICROPROCESSOR 



MSM80C85A RS 



8 Bit CMOS Version of MSM80C85A 



NMOS MICROPROCESSOR 



MSM8085A RS 



8 Bit Microprocessor 



MICROCOMPUTER DEVELOPMENT PACKAGES 



EASE-40-I/C 



EASE-49-I/C 



Emulator Board System For Series 40 CMOS 
4 Bit Microcomputer Family. Hardware, 
Software, Documentation (Compatible with ISIS« 
or CP/M ® 

Board System For Series 80 CMOS 8 Bit 
Microcomputer Family (80C48/80C49). 
Hardware, Software Documentation ISIS® or 
CP/M® Compatible. 
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PART NUMBER 


DESCRIPTION 


PERIPHERAL CIRCUITS 


IVISM3914ARS 

IVISM5832/ 

58321 RS 

MSM81C55 

MSM83C55 

MSM82C12 

MSM82C53-5 

IVISM82C55A-5 


Keyboard Encoder 

Microprocessor Real-Time Clock/Calendar 
(CMOS) 

256 Word x 8 Bit CMOS Static RAM With I/O 

2K X 8 CMOS ROM With I/O 

CMOS 8 Bit I/O Port 

CMOS Programmable Interval Timer 

CMOS Programmable Peripheral Interface 


CHARACTER GENERATORS AND DISPLAY DRIVERS 


MSL912RS 

IVISL915RS 

IVISL917RS 

IVISL9510RS 

MSL9511RS 

MSL9650-01AS 

MSL9662-01RS 

MSL9663-01RS 

MSL9664-01RS 

MSL9665-01RS 

IVISL966RS 

IVISM5219GSK 

MSM58282RS 
MSIVI58283RS 
MSM58292RS 
IVISIVI58293GS 
MSM58371RS 
IVISM5838RS 

MSM5839GS 


Octal +30V Display Driver 

Octal -60V Display Driver 

Octal -60V Display Driver 

8D Multiplex Control/Decoder 

8D Multiplex Control/Decoder 

64 ch. 35 Output Character Generator 

64 ch. 16 Seg. Character Generator 

64 ch. 16 Seg. Character Generator 

64 ch. 14 Seg. Character Generator 

64 ch. 14 Seg. Character Generator 

LED Digit Driver 

48 Segment CMOS Shift Register 
Type Static LCD Driver 
4 Digit LED Driver 

4 Digit VF Driver 

5 Digit LCD Driver 
5 Digit VF Driver 

Serial input 12 Bit LED Driver 
LCD Dot Matrix Display Driver 
(for Row Scanning) 
LCD Dot Matrix Display Driver 
(for Column Sources) 


TELECOMMUNICATIONS CIRCUITS 


MSM6910AS 
MSM6917AS 
MSM6912AS 


CMOS Single Chip Codec with Filters 
jji,-255 Law Companding Codes 
PCM Channel Filter 


MOS VOICE SYNTHESIS 


MSM5218RS 
MSM5205RS 

MSIVI6202GSK 
MSM5204RS 


ADPCM Speech Analyzer/Synthesizer 
ADPCM Speech Synthesizer (External 
ROM) 

ADPCM Speech Synthesizer with ROM 
8 Bit CMOS Analog to Digital Converter 


PHASE-LOCKED LOOP (PLL) 
AND MOTOR CONTROLLERS 


MSM5816RS 
MSM5819 


VTR/Turntable Motor Control (PLL) 
Turntable Motor Control (PLL) 


AUDIO AND RC DEVICES 


MSL2312RS 
MSM5524RS 
MSM5525RS 
MSIVI5803GS 

MSL9362RS 
MSL9363RS 


^ 10/ H- 100 Prescaler 

VF AM/FM/SW Frequency Counter w/Clock 

VF AM/FM Frequency Counter 

LCD AM/FM/SW/LW Frequency 

Counter w/ALARM Clock 

4 Channel R/C Transmitter 

4 Channel R/C Receiver 


DIGITAL CLOCKS 


MSM5509RS 

MSM5528RS 

MSM5550RS 

MSM5557RS 

MSM5558/ 

55581 RS 


MUX LED Clock 
Static VF Clock 
VF Alarm Radio Clock 
MUX LCD Alarm Clock . 
Static VF Auto Clock 



- — I**- 
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Random Access Memories (RAM's) 

CDP, CDM, MWS, CD Series 



RCA offers a full line of CMOS 
RAM's for use with the CDP1800 line 
of microprocessors or for general- 
purpose applications. Industry stand- 
ard pinout devices are represented by 
the MWS and CD series. RAM sizes 
range from 32 bits to 4K bits. 

All types are available in both plastic 
and ceramic packages, except for the 
CDP1821, CD4036, CD4039. and 
CD4061A, which are available in 
ceramic packages only. 
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MWS5101, MWS5101A 
256 X 4 
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CDP1821 
1024 X 1 



C5 
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CDP1824 






32 X 8 
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MWS5114 
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CDP1822 






256 X 4 
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CDM6116 






2048 X 8 
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CD4061A, CD40061A 
256 X 1 
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nn#| Solid 
■ mu#l state 



Comparison of RAM Features 



FMltUTM 


GDP 


CDM 


MWS 


CD 


UnKs 


1821 


1822 


1823 


1824 


6116 


5101 


5101A 


5114 


4038/39 


4061A 


40061 A 


401 14B 


Organization 


IKxl 


256x4 


128x8 


32x8 


2Kx8 


256x4 


256x4 


1Kx4 


4x8 


256x1 


256x1 


16x4 


Bits 


Package Size 
(Pins) 


16 


22 


24 


18 


24 


22 


22 


18 


24 


16 


16 


16 


Pins 


Separate Data 

l/O's 


Yes 


Yes 








Yes 


Yes 






Voc 


Vac 


Vac 




3-State Data Out 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 




Yes 


Yes 


Yes 




Multiple Chip 
Select 




Yes 


Yes 






Yes 


Yes 














Common R/W 


Yes 


Yes 








Yes 


Yes 


Yes 




Yes 


Yes 






Byte Wide 






Yes 


Yes 


Yes 








Yes 










TTL Input 


- 








Yes 




Yes 


Yes 




- 




- 




Max. Access Time 
At5 V 


250 


mp rsnQG 
450 


of -40°C t( 
450 


3 +70° C 
710 


250 


Overtemp. 


range of 0°C 


ito+70°C 
300(-1) 


1000 


750 


At +25° C 
700 


650 


ns 


250(L2) 


250(L2) 


250(-2) 








At 10 V 


125 


250 


250 


320 










400 


380 


265 


280 




Max. Quiescent 
Current 
At5 V 




500 


ver temp, r 
500 


ange of -A 
500 


0° C to +85 
100 
500(C) 


100(1) 
30(2) 


Overtemp. 
50 (L2) 


range of 0°C 
50(1^) 


Dto+70°C 
250(-1) 


300 


150 


At +125-0 
10 


150 




200(L3) 


200(L3) 


100(-2) 






100(-3) 


At 10 V 


1000 


1000 


1000 


500 










600 


300 


20 


300 


Min. Data Reten. 
Voltage 


2.5 


2 


1 


2.5 


2 


2 


2 


2 


3 


3 


3 


3 


V 


Data Retention 
Current 


100 


100 


50 


50 
250(C) 


50(1) 
15(2) 


10(L2) 
50(L3) 


10(L2) 
50(L3) 


125(-1) 
25(-2) 
25(-3) 
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Latch/ Decoder 


CDP 


CDP 


CDP 






CDP 


CDP 


CDP 












1859 
1866 
1868 


1858 


1859 
1866 
1867 
1868 






1858 


1858 


1866 
1868 
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CD4036 
4x8 
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ItCA 

Read-Only Memories (ROM's) 

CDP1831, CDP1833, CDP1835, CDP1837 
Mask-Programmable ROM's 



RCA offers a line of byte-wide read- 
only memories that are ideal for low- 
power nonvolatile data storage for 8- 
bit microprocessor systems. ROM 
sizes range from 512 to 4096 bytes. 

ROM program patterns can be sub- 
mitted to RCA by using a master de- 
vice (PROM or EPROM), floppy 
diskette generated on an RCA devel- 
opment system, or computer punch 
cards. Complete details for ordering 
custom ROMs are contained in RCA 
publication RPP-610. 



• Self-contained High-Order Ad- 
dress Latch 

• Interfaces Directly to CDP1800- 
Series Microprocessors 

• Chip-Enable Output for RAM 
Disable 

• Mask - Programmable Address 
Location 

• Polarity Option on Chip Select 

• Compatible Pinouts on all Types 



CDP1831 
Terminal-Assignment Diagram 
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CDP1833, CDP1837 
Terminal-Assignment Diagram 
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CDP1835 
Terminal-Assignment Diagram 
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"Daisy Chaining" with CEI inputs 
and CEO outputs is used to avoid 
memory conflicts betw^een ROM and 
RAM in a user system. In the configu- 
ration shown, if ROM #1 is masked- 
programmed for memory locations 
0000-03FFi6 and ROM #2 is masked- 
programmed for memory locations 
0400i6-07FFi6, for addresses from 
0000-07FFi6 the RAM is disabled and 
the ROM enabled. For locations 
above 07FFi6 the ROM's are disabled 
and the RAM enabled. 



Daisy Chaining CDP1833 ROM's. 
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Solid 
State 



CDP1832, CDP1834 Mask-Programmable ROM's 



TheCDP1832andtheCDP1834DO 
NOT have on-board address latches, 
but are designed primarily as pin-for- 
pin replacements for industry types 
2704 and 2708 respectively. 

A typical system with an external 
address latch that is common with 
most large systems is shown here. 



Pin-Compatible with industry types 
2704 and 2708 

Accepts standard memory address 
decoding 

Polarity options on chip selects 
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CDP1832 Functional diagram. 
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CDP1832 
Terminal-Assignment Diagram 
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CDP1834 Functional diagram. 



CDP1834 
Terminal-Assignment Diagram 
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8-BIT BIDIRECTIONAL DATA BUS 
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Typical CDP1802 microprocessor system. 
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CDM5332, CDM5333 Preliminary Data 

CI\/IOS 4096-Word x 8-Bit Static Read-Only Memory 



State — I 



The RCA CDM5332 and CDM5333 are 32,768-bit mask- 
programmable CMOS Read Only Memories organized as 
4096-word x 8-bits and are designed for use in general 
purpose microprocessor systems, such as the CDP1800- 
series system. Two chip-select inputs (CS1 , CS2) are pro- 
vided for memory expansion. Chip selects CS1 and CS2 
directly gate the output buffers. Chip select CS2 gates the 
address decoder for the standby mode. The polarity for 
each chip select is user mask-programmable. 



Low power replacement for NMOS ROMS 
Choice of two industry standard pin outs: 
CDI^5332 is pin compatible with INTEL 2732 
and 2332 A 

C DM5333 is pin compatible with Supertex 

CM3200, Tl TMS 4732, Motorola MCM 68732 

and MCM 68A332 

Fast access time: 450 ns at 5 V 

TTL input and output compatible 

Three state outputs 

Two programmable chip selects 



The CDM5332 and CDM5333 differ only in terminal as- 
signments and are pin-compatible with standard industry 
types. CDM5332 is pin compatible with Intel 2732 and 
2332A. CDM5333 is pin compatible with Supertex 
CM3200, T.I. TMS4732, and Motorola MCM68732 and 
MCM68A332. The CDM5332 and CDM5333 are supplied 
in 24-lead dual-in-line ceramic packages (D suffix) and 
24-lead dual-in-line plastic packages (E suffix). 
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CDI\/I5332 
TERMINAL ASSIGNMENT 



CDM5333 
TERMINAL ASSIGNMENT 



CDP65516 Objective Data 

CMOS 2048-Word x 8-Bit Static Read-Only Memory 

The CDP65516 is a complementary MOS mask program- of selecting the active levels of each. Pin 17 allows the user 

mable byte organized read-only memory (ROM). The to choose active high, active low or a third option of 

CDP6551 6 is organized as 2048 bytes of 8 bits, designed for programming which is termed the "MOTEL" mode. If this 

use in multiplex bus systems. It is fabricated using silicon mode is selected by the user, it provides direct compatibility 

gate CMOS technology, which offers low-power operation with the CDP6805E2 type microprocessor series. In the 

from a single 5-volt supply. MOTEL operation the ROM can accept either polarity 

The memory is compatible with CMOS microprocessors signal on thedatastrobeinputas long asthe signal toggles 

that share address and data lines. Compatibility is enhanced ^uring the cycle. This unique operational feature makes the 
by pins 13. 14. 16. and 17 which give the user the versatility extremely versatile part. 
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2K x 8 CMOS ROM 
3 to 6 volt supply 
Access time 

430 ns (5 V) CDP65516-43 
550 ns (5 10 CDP65516-55 
Low power dissipation 
15 mA maximum{active) 
30fjiA maximum (standby) 
Directly compatible with muxed bus 
CMOS microprocessors 



Pins 13, 14, 16, and 17 are mask programmable 
MOTEL mask option also insures direct 
compatibility with many NMOS 
microprocessors 
Standard 18-pin package 



TERMINAL ASSIGNMENT 
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state 



CDP1881, C 
CDP1882, C 



Objective Data 



CMOS 6-Bit Latch and Decoder 
Memory Interfaces 



The RCA-CDP1 881 and CDP1 882 are CMOS 6-bit memory 
latch and decoder circuits intended for use in CDP1800 
series microprocessor systems. They can interface directly 
with the multiplexed address bus of this system at maximum 
clock frequency, and up to four 4K x 8-bit random-access 
memories to provide a 1 6K-byte RAM system. With four 2K 
X 8-bit RAMs, an 8K-byte RAM system can be decoded. 

The devices are also compatible with non-multiplexed 
address bus microprocessors. By connecting the clock 
input to Vdd. the latches are in the data-following mode 
and the decoded outputs can be used in general-purpose 
memory-system applications. 



The CDP1 881 and CDP1882 are intended for use with 2K or 
4K-byte RAMs and are identical except that in the CDP1882 
MWR and MRD are excluded. 

The CDP1881 and CDP1882 are functionally identical to 
the CDP1881C and the CDP1882C. They differ in that the 
CDP1881 and CDP1882 have a recommended operating 
voltage range of 4 to 10.5 volts and their C versions have a 
recommended operating voltage range of 4 to 6.5 volts. 

The CDP1881 and CDP1882 are supplied in 20-lead and 
18-lead packages, respectively. Both the CDP1881 and 
CDP1 882 are available in hermetic, dual-in-line side-brazed 
ceramic (D suffix) and plastic (E suffix) packages. 
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CDP1881 
Terminal Assignment 
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CDP1882 
Terminal Assignment 



Features 

■ Performs memory address latch and 
decoder functions multiplexed or 
non-multiplexed 

■ Interfaces directly with the CDP1800- 
series microprocessors 

■ Can replace existing CDP1866 and 
CDP1867 {upward speed and function 
capability) 

■ Allows decoding for systems larger 
than 16K 
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Fig. 1 - Functional diagram for the CDP1881. 



Fig. 2 - Functional diagram for the CDP1882. 
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State 



RCA RAM Cross Reference Guide 
16K RAMS 



RCA 2048 X 8 CMOS Static Ry^MS (a) 



RCA Type (b) 


Operating 
Supply 
Voltage 
Range 


Electrical 
Charact . 

Temperature 
Range 


Address 
Access 
Time Max. 
(ns) 


Max Chip 
Select 
Access 
Time (ns) 


Standby 
Current Max 


Max. Data 
Retention 
Current, 2V 
(pA) 


Operating 
Supply 
Current, Max. 
(mA) (C) 


IDDS 
(mA) 


IDDSl 
(ph) 


CDM6 116-1 
CDM6116-2 


4.5-5.5V 
4.5-5.5V 


0° to +70°C 
0° to +70°C 


250 
200 


250 
200 


2 
2 


100 
30 


50 
15 


35 
35 



NOTES: 

a. Specifications at Vdd = 5 V, unless otherwise noted. 

b. D suffix added for ceramic package, E suffix for plastic package. 

c. Outputs open circuited. 

d. Standby current test conditions. 

1. ) Iddsi at CMOS level inputs. 

2. ) Idds at TTL level inputs. 

e. These devices can be directly replaced by the RCA equivalent. 



RCA 2048 X 8 CMOS Static RAM Comparison Chart (a) 
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Temperature 
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(ns) 


(mA) 
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(mA) 
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Fu j itsu 


(c) 


MB8416 


200 
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10 


60 


0° 


to 


+ 


7 0°C 


CDM6116-2 


Hitachi 




HM6116P2 


120 


15 


2000 


80 


0" 


to 


+ 


70^C 


CDM6116-2 




(c) 


HM6116P3 


150 


15 


2000 


70 


0° 


to 


+ 


70°C 


CDM6116-2 




KM6116P4 


200 


15 


2000 


70 


0° 


to 


+ 


70°C 


CDM6116-2 






HM6116LP2 


120 


12 


100 


70 


0° 


to 


+ 


70°C 


CDM6116-2 




(e) 


HM6116LP3 


150 


12 


100 


60 


0° 


to 


+ 


70°C 


CDM6116-2 




HM6116LP4 


200 


12 


100 


60 


0° 


to 


+ 


70°C 


CDM6116-2 


Harris 




HM6516-2 


250 


N. A. 


1000 


10 


-55 


to 


+125°C 


CDM6116-1 






HM6516-9 


250 


N.A. 


1000 


10 


-40 


to 


+ 


85°C 


CDM6116-1 






HM65161 


55/70/90 


N.A. 


100 


65 
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70°C 
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12 


100 


70 


0° 


to 
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70°C 


CDM6116-2 
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150 
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60 


0° 
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+ 


70°C 


CDM6116-2 


NEC 
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450 


N. A. 


10 


18 


-40° 


to 
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85°C 


CDM6116-1/2 
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26 


-40° 


to 
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85°C 
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N. A. 
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30 


-40° 


to 


+ 


8 5°C 
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N. A. 


10 


38 


-40° 


to 
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85°C 


CDM6116-2 


OKI 
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50 


60 


-30 


to 
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85°C 


CDM6116-2 
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50 


55 


-30 


to 


+ 


85°C 


CDM6116-2 




(e) 


MSM5128-20 


200 


7 


50 


50 


-30 


to 


+ 


85°C 


CDM6116-2 


Toshiba 


(e) 


TC5517AP 


250 


3 


30 


70 


-30 


to 


+ 


85°C 


CDM6116-1/2 
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250 
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1 (a 60°C 


70 


-30 


to 
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8 5°C 


CDM6116-2 



3880 



© 10 MASTER 1983 



Type Nomenclature 



RC/I 



Solid 
State 



CDP Series (CDP1800- 
Series Parts) 

In general, the CDP series has pin- 
outs with functions specifically de- 
signed to interface directly with an 
1800-series CPU. These parts havean 
operating temperature range of 
-40°C to +85°C. 

Suffix Description 

CD 4-6. 5V, ceramic package 
CE 4-6. 5V„ plastic package 
D 4-10. 5V, ceramic package 
E 4-10. 5V, plastic package 
CH* 4-6.5V, chips 
CW* 4-6. 5V, chips in wafer form 

MWS-Series 

(Industry standard parts) 

The MWS-series generally has 
standard pinouts with functionsequi- 
valent to other CMOS or NMOS devi- 
ces. These parts have an operating 
temperature range of 0°C to 70°C. 



Suffix Description 

D, DL 4-6. 5V, ceramic package 

E, EL 4-6. 5V, plastic package 
H* 4-6.5V, chips 

W* 4-6. 5V, chips in wafer form 

CD Series 

(General-Purpose Memories) 

Suffix Description 

D Ceramic package 
E Plastic package 
F Ceramic(frit) package 
H* Chips 

W* Chips in wafer form 

*ln the U.S., designated distributors 
handle chip orders. Contact your 
nearest RCA sales office for name 
and location. 



Mask-Prograrhmable ROM's 

All RCA mask-programmable 
ROM's are custom ordered devices. 
ROM program patterns should be 
submitted to RCA in accordance with 
the procedure for ordering custom 
ROM's. Contact your nearest RCA 
sales office for details. 

• A nonrecurring mask change is in- 
cluded to cover the expense of fab- 
ricating the tooling that is specific 
to each ROM pattern. 

• All custom ROM's are supplied in 
either plastic or ceramic packages 
with the package suffix designa- 
tions as specified earlier in the dis- 
cussion of CDP-series nomen- 
clature. 



Cross-Reference Guide 







RCA 


Pln- 






Nearest 


for-Pin 


Manufact- 




Equiv. 


Com- 


urer/Type 


Description 


Type 


patible 


AMI 








S5614 


IK X 4 RAM 


MWS5114 


Yes 


S5101 


256 X 4 RAM 


CDP1822/ 


Yes 






M Wbol 01 




S6508 


IK X 1 RAM 


CDP1821 


Yes 


FUJITSU 








MB8414E 


IK X 4 RAM 


MWS5114 


Yes 


HARRIS 








6402 


UART 


CDP6402 


Yes 


HM6551 


256 X 4 RAM 


CDP1822/ 


Yes 






MWS5101 




HM6508 


IK X 1 RAM 


CDP1821 


Yes 


HM6514 


IK X 4 RAM 


MWS5114 


Yes 


HITACHI 








HM435101 


256 X 4 RAM 


CDP1822/ 


Yes 






MWS5101 




HM4334 


IK X 4 RAM 


MWS5114 


Yes 


HUGHES 








HCMP1802 


CPU 


CDP1802 


Yes 


HCMP1822 


256 X 4 RAM 


CDP1822/ 


Yes 






MWS5101 




HCMP1824 


32 X 8 RAM 


CDP1824 


Yes 


HCMP1831 


512 X 8 ROM 


CDP1831 


Yes 


HCMP1832 


512x8 ROM 


CDP1832 


Yes 


HCMP1833 


IK X 8 ROM 


CDP1833 


Yes 


HCMP1834 


IK x 8 ROM 


CDP1834 


Yes 


HCMP1835 


2K X 8 ROM 


CDP1835 


Yes 


HCMP1851 


I/O Interface 


CDP1851 


Yes 


HCMP1852 


I/O/Port 


CDP1852 


Yes 


HCMP1853 


N-Bit Decoder 


CDP1853 


Yes 


HCMP1854 


UART 


CDP1854 


Yes 


HCMP1855 


8-Bit MDU 


CDP1855 


Yes 


HCMP1856/ 


Bus Buffer 


CDP1856/ 


Yes 


1857 




CDP1857 




HCMP1858/ 


Latch/Decoder 


CDP1858/ 


Yes 


1859 




CDP1859 




HCMP1861 


VDC 


CDP1861 


Yes 


HCMP1871 


Keyboard Encoder 


GDP1871 


Yes 



Manufact- 
urer/Type 


Description 


RCA 
Nearest 
Equiv. 
Type 


Pin- 
for-Pin 
Com- 
patible 


INTERSIL 












IM6402 


UART 




CDP6402 


Yes 


IM6551 


256 X 


4 RAM 


CDP1822/ 


Yes 










MWS5101 




IM6514C 


IK X 4 RAM 


MWS5114 


Yes 


IM6316 


2K X 


8 


ROM 


CDP1835 


No 


MITEL 












MD74SC138A 


Decoder 


CDP1873C 


Yes 


MD74SC373A 


I/O Port 


CDP1872C/ 


No 










CDP1874C 




MOTOROLA 












MCM6508 


IK X 


1 


RAM 


CDP1821 


Yes 


MCM5101 


256 X 


4 


RAM 


CDP1822/ 


Yes 










MWS5101 




MCM65114 


IK X 


4 


RAM 


MWS5114 


Yes 


NATIONAL 












MM74C920 


256 X 


4 


RAM 


CDP1822/ 


No 










MWS5101 




MM74C929 


IK X 


1 


RAM 


CDP1821 


Yes 


NEC 












PD5101 


256 X 


4 


RAM 


CDP1822/ 


Yes 










MWS5101 




PD444/6514 


IK X 


4 


RAM 


MWS5114 


Yes 


OKI 












MS'M5114 


IK X 


4 


RAM 


MWS5114 


Yes 


sss 












SCM5101 


256 X 


4 


RAM 


CDP1822/ 


Yes 










MWS5101 




SCM5114 


IK X 


4 


RAM 


MWS5114 


Yes 


SCM5316 


2K X 


8 


ROM 


CDP1835 


No 


SUPERTEX 












CM1600 


2K X 


8 


ROM 


CDP1835 


No 


TOSHIBA 












TC5514P 


IK X 


4 


RAM 


MWS5114 


Yes 


TC5501P 


256 X 


4 


RAM 


CDP1822/ 


Yes 










MWS5101 




TC5508P 


IK X 


1 


RAM 


CDP1821 


No 


TC5507AP 


IK X 


4 


RAM 


MWS5114 


No 
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5213/5213H 

16K Electrically Erasable ROM 



PRELIMINARY DATA SHEET 



September 1982 



Features 

■ 5V ±10% 2K X 8 E^ROM 

■ 2816 E^ROM Compatibility 
m TTL Byte Erase/Byte Write 

■ 1ms (5213H) or 9 ms Byte Erase/Byte Write 

■ 10,000 Erase/Write Cycles per Byte 

■ Ctiip Erase 

■ Silicon Signature^" and DiTrace"* 

■ Fast Read Access Time —250 ns 

■ Infinite Numt)er of Read Cycles 

■ J ED EC Approved 24 Pin Dual-ln-Line Pinout 



Block Diagram 





DUAL VOLTAGE 1 




DETECTION 1 




CIRCUIT 1 



Aio- 



A4- 

A3- 

Ao- 

OE- 
CE- 



ROW 
DECODERS 



COLUMN 
DECODERS 



CONTROL 
LOGIC 



MEMORY 
ARRAY 



COLUMN 
GATING 



Description 

SEEQ's5213 is a 2048 x 8 bit 5 volt electrically erasable 
read only memory (E^ROM). Data is electrically written 
by either a TTL pulse or a voltage between 15V and 22V 
on the Write Enable pin. Once written, which requires 
under 10 ms, there is no limit to the number of times data 
may be read. Both byte and chip erase modes are avail- 
able. The erasure time in either mode is under 10 ms, 
and each byte may be erased and written 10,000 times. 
The 5213H has all the features of the 5213 but is 
enhanced with a fast 1 ms TTL byte erase/byte write 
time and 5V-only operation. 

The 5213 and 5213H are ideal for applications that 
require a non-volatile memory with in-system write and 
erase capability. Dynamic reconfiguration (the altera- 
tion of operating software in real-time ) is made possible 
by these devices. Applications for them will be found in 
military avionics systems, programmable character 
generators, self-calibrating instruments/machines, pro- 
grammable industrial controllers, and an assortment of 
other systems. Designing the 5213 into eight and six- 
teen bit microprocessor systems is also simplified by 
utilizing the fast access time with zero wait states. 
Extended temperature and military grade versions are 
available. 

Pin Configuration 

521 3/521 3H 





1 


24 


J Vcc 


A6(; 


2 


23 




Asi; 


3 


22 






4 


21 


JWE 


A3t 


5 


20 


Joe 


A.[; 


6 


19 


J Aio 






18 




Ao(^ 


8 


17 


nji/o. 


i/o,(^ 


9 


16 


J1/07 


l/Oj^ 


10 


15 


Jl/Og 




11 


14 


JI/05 


gndF 


12 


13 


J1/O4 



Pin Names 



I/Ob 



Ao-Ato 


ADDRESSES 


CE 


CHIP ENABLE 


OE 


OUTPUT ENABLE 


WEiVppi 


WRITE ENABLE 


I/O 


DATA INPUT (WRITE OR 

ERASE) 
DATA OUTPUT 1 READ 1 
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Device Operation 

SEEQ's 5213 has six modes of operation (see Table 1) 
and except for tfie cfiip erase mode it requires only TTL 
inputs to operate these modes. The device is 100% 
backward compatible to the 2816except for the Voe(OE 
Chip Erase Voltage) minimum specification. 

To write a particular location of the 5213, that byte must 
first be erased. A memory location is erased by enabling 
the 5213 with Chip Enable at a TTL low, bringing Write 
Enable to a TTL low while Output Enable is a TTL high, 
and TTL highs (logical 1's) are being presented to all the 
I/O lines. The erase operation requires 9 ms for the 5213 
and only 1 ms for the 521 3H. A write operation is the 
same as an erase except true data is presented to the I/O 
lines. 

The 5213 is compatible to prior generation E^ROf^s 
which required a high voltage Vpp for writing and eras- 
ing. In the 5213 there is an internal dual level detection 
circuit which allows either a TTL low or 21 V Vpp to be 
applied to WE to execute an erase or write operation. 
The 5213 specifies no restriction on the rising edge of 
Vpp The 521 3H may only be written or erased with a TTL 
low applied to Write Enable. 

For certain applications, the user may wish to erase the 
entire memory. A chip erase is performed in the same 
manner as a byte erase except that Output Enable is 
between 14V and 22V. All 2K bytes are erased in 9 ms 
using either the 5213 or the 5213H. 



5213, 5213H 

PRELIMINARY DATA SHEET 



A characteristic of all E^ROfvIs is that the total number of 
write and erase cycles is not unlimited. The 5213 has 
been designed for applications requiring up to 10,000 
write and erase cycles per byte. The write and erase 
cycling characteristic is completely byte independent 
Adjacent bytes are not affected during write/erase 
cycling. 

A Iter the device is written, data is read by applying a TTL 
high to WE, enabling the chip, and enabling the outputs. 
Data is available tcE ^'^e after Chip Enable is applied or 
tfycc fim^ ff'om the addresses. System power may be 
reduced by placing the 521 3/521 3H into a standby 
mode. Raising Chip Enable to a TTL high will reduce the 
active power by over 60%. 

SEEQ's 5213 and 521 3H are the industry's first devices to 
incorporate Silicon Signature'" and D IT race'" fields. The 
Silicon Signature'" feature is a JEDEC committee- 
approved method for storing device and programming 
information on-chip in an extra row of ROIVI cells. 
Included in the user-accessible Silicon Signature'" field 
are the major mask revision of the chip as well as its 
wafer fabrication location. The DiTrace'" feature is a 
method for storing production flow information to the 
wafer level in an extra column of E^ROM cells. As each 
major manufacturing operation is performed the 
DiTrace'" field is automatically updated to reflect that 
process step. These features ensure that shipped pro- 
duct conforms to specifications. Contact SEEQ for 
additional information on these features. 



Table 1. Mode Selection (Vqc = 5V ± 10%) 



PIN 

Mode ■ — 


CE 
(18) 


OE 

(20) . 


WE (Vpp) 
(21) 


I/O 

(9-11, 13-17) 


Readl^l 


ViL 


ViL 


VlH 


DOUT 


Standbyl^l 


VlH 


Don't Care 


VlH 


High Z 


Byte Erasel^l 


ViL 


VlH 


ViL 


Din = VlH 


Byte Writel2l 


ViL 


VlH 


ViL 


• Din 


Chip Erase 


ViL 


VOE 


ViL 


Din = VlH 


Write/Erase Inhibit 


VlH 


Don't Care 


Don't Care 


High Z 



Notes: 

1. WE may be from Vih to 6V in the read and standby mode. 

2. WE may be at Vil (TTL W/E Mode) or from 1 5V to 22V ( High Voltage W/E Mode) in the byte erase, byte write, or chip erase mode of the 
5213. 



eeeo 



Technology, Incorporated 



© IC MASTER 1983 



3883 
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5213/5213H Specification Differences 

Except for the functional differences noted here, the 5213 and 5213H operate to the same specifications, 
including the TTL W/E mode. 







5213 


5213H 




Symbol 


Function/Parameter 


Min. 


Max. 


Min. 


Max. 


Units 


tWP 


Write Enable Pulse Width 
Byte Write/Erase 


9 




70 


1 


10 


ms 




Chip Erase 


9 




70 


9 


20 


ms 


VwE 


WE Write/Erase Voltage 
High Voltage Mode 


15 


22 


Not Applicable 


V 



Power Up/Down Considerations 



Care must be taken to prevent an unintentional write (or 
erase) cycle during power-up or power-down. These 
cycles can be prevented by applying a signal level of Vih 
to WE (pin 21) whenever Vqc 's greater than 2.75 volts. 
When Vcc 's 2. 75 volts or less, the device cannot perform 
a write (or erase) cycle. 

Figure 1 shows a suggested circuit which can be used 
for power-up or power-down conditions. The power 
supply used for the 470 ohm pull-up resistor should be 
the same supply used for the 5213 Vqc- When this Vcc 's 
outside the normal operating range (4.5 to 5.5 volts), the 
system power status signal (shown in Figure 1 ) should 
be low. Under these conditions, the open collector 
NAND gate and the 470 ohm resistor protect against an 
unintentional write (or erase). 



7403 



W/PD t I ^ 



POWER 
STATUS 




Figure 1. 
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5273, 5213H 

PRELIMINARY DATA SHEET 



Absolute Maximum Stress Ratings* 

Temperature 

Storage -65° C to+100°C 

Under Bias -10° C to +80° C 

All Inputs or Outputs with 

Respect to Ground +61/ to -0.3V 

WE During Writing/Erasing 

with Respect to Ground +22.5V to -0.3V 

Duration of WE Supply at 
22V During W/E Inhibit 24 Hours 



'COMMENT: Stresses above those listed under "Absolute 
Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and functional operation 
of the device at these or any other conditions above those 
indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating condi- 
tions for extended periods may affect device reliability. 



Recommended Operating Conditions 





Read Mode 


Write or Erase Mode 


Vcc Supply Voltage 


5V± 10% 


5V± 10% 


Temperature Range 


to 70° C 


0to70°C 



521 3/521 3H D.C. Operating Characteristics During Read or Write/Erase 



Symbol 


Parameter 


Min. 


TypJ^i 


Max. 


Unit 


Test Conditions 


llN 


Input Leakage Current 






10 


mA 


ViN = Vcc Max. 


lo 


Output Leakage Current 






10 


fiA 


VouT = Vcc Max. 


IWE 


Write Enable Leakage 
Read Mode 




1.0 


1.5 


mA 


WE = ViH 


TTL W/E Mode 






-1.0 


mA 


WE =■ ViL 


High Voltage W/E Model2l 






1.5 


mA 


WE = 22V, CE = ViL 


High Voltage W/E Inhibit Model2l 






1.5 


mA 


We = 22V, CE = ViH 


Chip Erase — TTL Mode 






-1.0 


mA 


WE = ViL 


Chip Erase — High Voltage 
Model2l 






1.5 


mA 


WE = 22V 


Icci 


Vcc Standby Current 




15 


30 


mA 


CE = ViH 


ICC2 


Vcc Active Current 




50 


80 


mA 


CE = OE = ViL 


ViL (D.C.) 


Input Low Voltage (D.C.) 


-0.1 




0.8 


V 




ViL (A.C.) 


Input Low Voltage (A.C.) 


-0.4 






V 


Time = 10 ns 


VlH 


Input High Voltage 


2 




Vcc + 1 


V 




VWE 


WE Read Voltage 


2 




Vcc + 1 


V 




WE Write/Erase Voltage 
TTL Mode 


-0.1 




0.8 


V 




High Voltage Model2l 


15 


21 


22 


V 




Vol 


Output Low Voltage 






0.45 


V 


lOL = 2.1 mA 


VOH 


Output High Voltage 


2.4 






V 


lOH = -400 mA 


VOE 


OE Chip Erase Voltage 


14 




22 


V 


.Ioe = 10aiA 



Notes: 

1. Typical values are for Ta = 25° C and nominal supply voltages. 

2. Not applicable to 521 3H. 
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A.C. Operating Characteristics During Read 



Symbol 


Parameter 


5213-350 Limits 


5213H-350 Limits 


Unit 


Test Conditions 


Min. 


Typ. 


Max. 


Min. 


Typ. 


Max. 


tACC 


Address to Data Valid 




300 


350 




300 


350 


ns 


CE = OE = ViL 


tCE 


Chip Enable to Data Valid 




300 


350 




300 


350 


ns 


OE = ViL 


tOElH 


Output Enable to Data Valid 


10 


50 


100 


10 


50 


100 


ns 


CE = ViL 


tDFl2l 


Output Enable to High Impedance 





50 


80 





50 


80 


ns 


CE = ViL 


tOH 


Output Hold from Address, Chip 
Enable, or Output Enable, which- 
ever Transition Occurred First 
















ns 


CE = OE = ViL 



Capacitancei^\ Ta = 25° c, f = i MHz A.C. Test Conditions 



Symbol 


Parameter 


Typ. 


Max. 


Unit 


Conditions 


CiN 


Input Capacitance 


5 


10 


pF 


ViN = OV 


COUT 


Output Capacitance 




10 


PF 


VOUT = OV 


CVcc 


Vcc Capacitance 




500 


pF 


OE - CE = ViH 




VwE Capacitance 




10 


pF 


OE = CE = ViH 



Output Load: 1 TTL gate and Cl = 100 pF 
Input Rise and Fall Times: < 20ns 
Input Pulse Levels: 0.45V to 2.4V 
Timing Measurement Reference Level: 

Inputs 1Vand2V 

Outputs 0.8V and 2V 



Read Timing 



ADDRESSES 



X 



OE 



OUTPUT 



ADDRESSES 
VALID 



tcE- 



\ 



HIGH Z 



VALID OUTPUT 



•acc- 



Notes: 

1. OE may be delayed up to t ACC — toE after the falling edge of CE without impact on tACC- 

2. toF is specified from OE or CE, whichever occurs first. 

3. This parameter is periodically sampled. 



•oh 



eeeo 



Technology, Incorporated 



3886 



© IC MASTER 1983 



5213, 521 3H 

PRELIMINARY DATA SHEET 



521 3/521 3H A.C. Operating Characteristics During Write/Erase 



Symbol 


Parameter 


Limits 


Units 


Min. 


Typ. 


Max. 


Q 


Maximum W/E Cycles per Byte 






10,000 


cycles 


tAS 


Address to WE Set-Up Time 


150 






ns 


tcs 


CEto WE Set-Up Time 


150 






ns 


tDS 


Data to WE Set-Up Time 









ns 


tDH 


Data Hold Time 


50 






ns 




Write Enable Pulse Width 


9 




70 


ms 


twR|2l 


Write Recovery Time 


50 






ns 


tos 


OE Set-Up Time (Chip Erase) 









ns 


tOH 


OE Hold Time (Chip Erase) 









ns 


tBOS 


Byte Write/Erase Set-Up Time 









ns 


tBOH 


Byte Write/Erase Hold Time 









ns 


tPFTl3i 


VwE Fall Time 


5 






MS 



Notes: 

1. | twp(rnin) = 1 ms and twp( max) = 10 ms for the 5213H in the byteerase and byte write mode. twp( min) =9 ms and twp (max) = 20 msfor 

the 5213H in the chip erase mode. 

2. twR (min) = 50 ns when in the High Voltage W/E Mode only. When in the TTL W/E Mode, twR (min) - 700 ns. 

3. tpFT applies only when in the High Voltage W/E Mode. tpRc (VwE RC Rise Time Constant) is not applicable to the 5213 or 5213H. 



BYTE ERASE OR BYTE WRITE TIMING 
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CHIP ERASE TIMING 



Y DONTCARE Y 

A A_ 


1- 'cs — ► 




■•- 'wn — 


t 

V,H / 


• 'wp ^ 

. V 

■ \ 

V|H 


\ 


tos ► 

- 
/ 
/ 
/ 


'oh 

* 'PFT 
\ 

\ 

J _ 


VlH ^ 
HIGHZ 


I 

N 


— n 'ds 




'dh — 



Ordering and Packaging information 



PART NUMBERS 
DO 521 3 -350 
DQ5213H-350 



ACCESS TIME(ns) 



1 mt WRITE TIME 
AND 5V ONLY 



PRODUCT: 2K x 8 E'ROM 
TEMPERATURE RANGE: 0°C to 70° C 
PACKAGE: CERDIP 



24-LEAD HERMETIC CERDIP 
PACKAGE TYPE D 



n 


n 


n 


n n n f-i n 


n 


ri r-i 1-1 






( 


0.557 ± 


0.042 


(14.15 


!: 1.07) 


u 


u 


u 


LJ u u u u 
1.260 ±0.025 


u 


u u u 


0.160 ± 


0.02 


(32.00 ±0.64) 


(4.06 ± 


0.50) 



0.04 ± 0.02 
(1.01 ± 0.50) 



0.100 + 0.010 
(2.54 ± 0.25) 




*" r*iK 0.125 MIN. 
0.018 ± 0.002 (3.17) 
(0.45 ± 0.05) 



0.055 ± 0.008 
(1.39 ±0.20) 



0.610 ± 0.01 _ 
(15.49 ±0.25) 



0.010 ± 0.002 
(0.25 ± 0.05) 



. 0.660 ±0.04 
(16.76 ± 1.01) 



DIMENSIONS IN INCHES AND (MILLIMETERS). 
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GGGQ MS213/E5213 

16K Electrically Erasable ROM 

PRELIMINARY DATA SHEET September 1982 



Features 

■ Full Military and Industrial Temperature 
Ranges 

— M5213 -55° C to +125° C, MIL'STD-883 
Level B 

— E5213 -40° C to +85° C 

m 5V ±10% 2K X 8 E^ROM 

m 2816 E2R0M Compatibility 

■ 9 ms TTL Byte Erase/Byte Write 

■ 10,000 Erase/Write Cycles per Byte 

■ Low Power and High System Noise Immunity 

— ^cc Standby Current 35 mA Max. 

— Vqq Active Current 90 mA Max. 

— Range 2.0 to Vqq +1 Volts 

■ Chip Erase 

U Silicon Signature'" and DiTrace'" 

■ Infinite Number of Read Cycles 



Description 

SEEQ's M5213 and E5213 are 2048 x 8 bit 5 volt electri- 
cally erasable read only memories (E^ROM). The M5213 
is specified over the full military operating range of -55° C 
to +125° C with MIL-STD-883 Level B screening. The 
E5213 is specified from -4(f C to +85° C. Data is electri- 
cally written into both parts by either a TTL pulse or a 
voltage between 15V and 22V on the Write Enable pin. 
Once written, which requires 9 ms, there is no limit to the 
number of times data may be read. Both byte and chip 
erase modes are available. The erasure time in either 
mode is 9 ms, and each byte may be erased and written 
10,000 times. 

The 5213 family of devices is ideal for applications that 
require a non-volatile memory with in-system write and 
erase capability. Dynamic reconfiguration (the alteration 
of operating software in real-time) is made possible by 
this family of devices. Applications for the 1^5213 and 
E5213 will be found in military avionics systems, indus- 
trial robots, self-calibrating instruments/machines, 
programmable industrial controllers, and an assortment 
of other systems. 



Block Diagram 



AlO" 



A3- 



OE- 
CE- 





DUAL VOLTAGE 1 




DETECTION 1 




CIRCUIT 1 



ROW 
DECODERS 



COLUMN 
DECODERS 



CONTROL 
LOGIC 



COLUMN 
DECODERS 



MEMORY 
ARRAY 



COLUMN 
GATING 



l/0« 



Pin Configuration 

M5213/E5213 



A,(; 


1 


24 


JVcc 




2 


23 


J A, 




3 


22 


JA, 




4 


21 


JWE 




5 


20 


Joe 


A.t 


6 


19 


JAio 


A,t 


7 


18 


JCE 


Ao(^ 


8 


17 


JI/0, 


l/0,(^ 


9 


16 


JI/O7 


I/OjI^ 


10 


15 


Jl/Oe 




" 


14 


JI/O5 


gndF 


12 


13 


^1/04 



Pin Names 



A0-A10 


ADDRESSES 


CE 


CHIP ENABLE 


OE 


OUTPUT ENABLE 


WE Vpp 


WRITE ENABLE 


I/O 


DATA INPUT WRITE OR 

ERASE 
DATA OUTPUT READ 
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5223 

E2 

32K Electrically Erasable ROM 



PRODUCT BRIEF 



June 1982 



Features 

m TTL Byte Erase/Byte Write 

■ 10,000 Erase/Write Cycles per Byte 
m 5 Volt ±10% Power Supply 

■ Chip Erase 

■ Silicon Signature 

■ Easy Upgrade from 5213 16K E^ROM 

■ Fast Read Access Time < 250 ns 

■ Infinite Number of Read Cycles 

■ JEDEC Approved 28 Pin Dual-ln-Llne 
PInout 



Description 

Seeq's 5223 is a 4096 x 8 bit 5 volt electrically erasable 
read only memory (E^ROM). As pioneered by Seeq's 
5213 2Kx8 bit E^ROM, data is electrically written into 
the 5223 by a TTL-compatible Write Enat)le pulse. 
Once data is written, which requires only 5 ms, it may 
be read an unlimited number of times. Both byte and 
chip erase modes are available, and each byte may be 
erased and written up to 10,000 times. The erasure 
time in either mode is less than 10 ms. 

The 5223 is ideal for applications that require a non- 
volatile memory with in-system write and erase 
capability. Its features make possible dynamic recon- 
figuration, that is the alteration of operating software 
in real time. Some uses for the 5223 are in program- 
mable character generators, instrument/ machine 
self-calibrators, and programmable industrial con- 
trollers. Designing the 5223 into eight and sixteen bit 
microprocessor systems is also simplified since the 
access time is less than 250 ns, allowing zero wait state 
operation. Extended temperature and military grade 
devices also will be offered. 



Block Diagram 



Ao- 
WE- 
OE- 
Cl- 



ROW 
DECODERS 



COLUMN 
DECODERS 



CONTROL 
LOGIC 



MEMORY 
ARRAY 



COLUMN 
GATING 



l/Oi 



l/Os 
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Pin Configurations 




Pin Names 


Ao-Aii 


ADDRESSES 


CE 


CHIP ENABLE 


OE 


OUTPUT ENABLE 


WE 


WRITE ENABLE 


I/O 


DATA INPUT (WRITE OR 

ERASE 1 
DATA OUTPUT (READ: 


N/C 


NO CONNECT 


X 


TTL DON'T CARE OR OPEN 
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5133 

64K UV EPROM 



PRELIMINARY DATA SHEET 



October 1982 



Features 

■ JEDEC Approved 8K x 8 EPROM Pinout 

■ Enhanced 2764 EPROM 

— 10 ms Typical Programming Time 

■ Fast Access Time: 350 ns 

■ Low Power 

— 70 mA typ. Active 

— 15 mA typ. Standby 

■ Standard 28 Pin Dual-ln-Line Package 

■ Silicon Signature^" 



Biock Diagram 



Ao- 

OE- 
CE- 
PGM- 









MEMORY 
ARRAY 




ROW 
DECODERS 




> ► 




► 






COLUMN ADDRESS 
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^ 
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► 


CONTROL 
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Description 

Seeq's 5133 is a 5V only, 8K x 8 (65,536 bits) ultravi- 
olet light erasable EPROM. It is manufactured using 
Seeq's n-channel floating gate EPROM technology 
which allows access times under 250 ns. This access 
time is performance compatible to popular eight and 
sixteen bit microprocessors. Its performance is 
achieved without sacrificing power since the 5133's 
active and standby currents are the lowest of the 
available 64K EPROMs. 

The 5133, being a 64K bit memory, allows 32K 
EPROM users to double their memory size require- 
ment at half the power. An upgrade to the 5133 is 
simplified because the 5133's lower 24 pins are 
compatible to 32K (and 16K) EPROMs. Performance, 
reduced power/ bit, and board density are features 
which the 5133 gives over lower density EPROMs. 

Initially, and after erasure, all bits are in the "1 "state. 
Data is programmed by applying 21 V to Vpp and a TTL 
"0" level to PGM. The programming time, at typically 
10 ms, is 4 to 5 times faster than other 64K EPROMs. 

Pin Configuration 

5133 



vppi;; 




"V 






28 


JVcc 


Al2|^ 


2 


27 


JPGM 


A.t 


3 


26 


JN.C1' 


Ael^ 


4 


25 


JAa 


AsC 


5 


24 


JA9 


A4I;;; 


6 


23 


J|A,i 


AaC 




22 


JOE 


A.i; 


8 


21 


jjAio 


A,|; 


9 


20 


JCE 


Aoi;; 


10 


19 


JOa 




11 


18 






12 


17 






13 


16 


JOs 


gnd|^ 


14 


15 





Mode Selection 



01 



08 



PINS 


CE 


OE 


PGM 


Vpp 


VCC 


Outputs 




(20) 


(22) 


(27) 


(1) 


(28) 


(11-13, 15-19) 


Read 


ViL 


ViL 


VlH 


VCC 


Vcc 


DouT 


Standby 


VlH 


X 


X 


VCC 


Vcc 


High Z 


Program 


ViL 


X 


ViL 


Vpp 


Vcc 


Din 


Program Verify 


ViL 


ViL 


VlH 


Vpp 


Vcc 


DouT 


Program Inhibit 


VlH 


X 


X 


Vpp 


Vcc 


High Z 



Pin Names 



A0-A12 


ADDRESSES 


CE 


CHIP ENABLE 


OE 


OUTPUT ENABLE 


O0-O7 


OUTPUTS 


PGM 


PROGRAM 


N.C. 


NO CONNECT 



X can be either Vil or Vih 
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Absolute Maximum Stress Ratings* 

Temperature 

Storage -65° C to +125° C 

Under Bias -10° C to +80° C 

All Inputs or Outputs with 

Respect to Ground +6V to -0.6V 

Vpp During Programming with 

Respect to Ground ... +22V to -0.6V 



5133 

PRELIMINARY DATA SHEET 

'COMMENT: Stresses above ttiose listed under "Absolute 
Maximum Ratings" may cause permanent damage to the 
device. This is a stress rating only and lunctional operation 
ol the device at these or any other conditions above those 
indicated in the operational sections ol this specilication is 
not implied. Exposure to absolute maximum rating condi- 
tions lor extended periods may alfect device reliability. 



Recommended Operating Conditions 





Read Mode 


Programming Mode 


Vcc Supply Voltage 


5V ± 5% 


5V ± 5% 


Temperature Range 


0to70°C 


25±5°C 


Vpp 


5V±5% 


21V ± 0.5V 



DC Operating Characteristics During Read or Programming 







Limits 




Test 


Symbol 


Parameter 


Min. 


Typ.til 


Max. 


Unit 


Conditions 


l|N 


Input Leakage Current 






10 


mA 


ViN = Vcc Max. 


lo 


Output Leakage Current 






10 


mA 


VouT = Vcc Max. 


|pp[2] 


Vpp Current Read Mode 




0.8 


2 


mA 


Vpp = Vcc Max. 




Prog. Mode 




25 


30 


mA 


Vpp = 21.5V 


ICClt21 


Vcc Standby Current 




15 


30 


mA 


CE = ViH 


ICC2'21 


Vcc Active Current 




70 


100 


mA 


CE = 0E = ViL 


ViL 


Input Low Voltage 


-0.1 




0.8 


V 




VlH 


Input High Voltage 


2 




Vcc + 1 


V 




Vol 


Output Low Voltage 






0.45 


V 


lOL = 2.1 mA 


VOH 


Output High Voltage 


2.4 






V 


lOH = -400 pA 



NOTES: 

1 . Typical values are for Ta = 25° C and nominal supply voltage. 

2. This parametric limit is now being characterized. 
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PRELIMINARY DATA SHEET 



A.C. Operating Characteristics During Read 



Symbol 


Parameter 


5133-350 Limits 


5133-450 Limits 


Unit 


Test Conditions 


lUlin. 


Typ. 


Max. 


Min. 


Typ. 


Max. 


tAccHi 


Address to Data Valid 




250 


350 




350 


450 


ns 


CE = OE = ViL 


tCElH 


Chip Enable to Data Valid 




250 


350 




350 


450 


ns 


OE = ViL 


tOEl1| 


Output Enable to Data Valid 




90 


120 




90 


150 


ns 


CE = ViL 




Output Enable to High Impedance 




80 


100 





80 


130 


ns 


CE = ViL 


tOHlH 


Output Hold from Addresses, Chip 
Enable, or Output Enable, which- 
ever transition occurred first 
















ns 





Capacitance Ta = 25°c. f = imhz A.C. Test Conditions 



Symbol 


Parameter 


Typ. 


Max. 


Unit 


Conditions 


CiN 


Input Capacitance 


4 


6 


PF 


ViN = OV 


COUT 


Output Capacitance 


8 


12 


PF 


VOUT = OV 



Output Load: 1 TTL gate and d = 100 pF 
Input Rise and Fall Times: < 20ns 
Input Pulse Levels: 0.45V to 2.4V 
Timing Measurement Reference Level: 



Inputs 1Vand2V 
Outputs 0.8V and 2V 



A.C. Waveforms 



ADDRESSES 



OUTPUT ■ 



X 



ADDRESSES 
VALID 



\ 



■tcE- 



\ 



HIGH Z 



•acc- 



ZK 



VALID OUTPUT 



•oh 



HIGH Z 



NOTES: 

1. This parametric limit is now being characterized. The 5133 family will have maximum access times of 200ns to 450ns. 

2. This parameter is only sampled and is not 100% tested. 

3. OE may be delayed up to tACC - toe after the falling edge of CE without impact on tACC 

4. tDF is specified from OE or CE, whichever occurs first. 
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5733 

PRELIMINARY DATA SHEET 



AC Programming Characteristics 



Symbol 


Parameter 


Limits 


Unit 


Test Conditions 


Min. 


Typ. 


Max. 


tAS 


Address Setup Time 


2 






MS 




tOES 


OE Setup Time 


2 






MS 




tDS 


Data Setup Time 


2 






MS 




tAH 


Address Hold Time From Output Enable 









MS 




tDH 


Data Hold Time 


2 






MS 




tDF 


Output Enable to High Impedance 







100 


ns 


CE = ViL 


tvs 


Vpp Setup Time 


2 






MS 




tpw 


PGM Pulse Width During Programming 


TBD'^I 


10 


55 


ms 




tCES 


CE Setup Time 


2 






MS 




tOEl^l 


Output Enable to Data Valid 




100 


120 


ns 


CE = ViL, PGM = ViH 



NOTE 1: This parametric limit is now being characterized. 



Programming Waveforms 



ADDRESSES 



DATA 



PGM 



OE* 



PROGRAM 




HI Z 



Toes- 



PROGRAM 
VERIFY 



i 



-Toe 



Tah 



DATA OUT VALID 
ADD. N 

■^1 



Tdf 



/ 



* THE INPUT TIMING REFERENCE LEVEL IS IV FOR A V|l AND 2V FOR A V„ 
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Ordering and Packaging Information 



5133 

PRELIMINARY DATA SHEET 



PART 
NUMBER 



5133-450 OR DQ5133-350 



ACCESS TIME (ns) 
PRODUCT: 8K x 8 EPROM 
TEMPERATURE RANGE: to 70° C 
PACKAGE: CERDIP 



28-LEAD HERMETIC CERDIP 
PACKAGE TYPE D 



r-i n r-i r-i-n nnnr-inr-ir-ir-in 




UUUUUUUUUUUUUU 

1.460 t 0.025 

' (37.08 ± 0.64) 



0.557 ± 0.042 
(14.15 ± 1.07) 



0.160 i 0.02 
(4.06 t 0.50) 



0.04 t 0.02 
(1.01 I 0.50) 



0.100 t 0.010 
(2.54 1 0.25) 



0.610 ±0.01 
"(15.49 t 0.25)' 



r*!!*" 0.125 MIN. 
0.018 t 0.002 (3.17) 
(0.45 t 0.05) 



0.055 t 0.008 
(1.39 t 0.20) 



0.010 ± 0.002 
(0.25 i 0.05) 



. 0.660 i 0.04 . 
(16.76 * 1.01) 



DIMENSIONS IN INCHES AND (MILLIMETERS). 
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PRODUCT BRIEF 



5143 

128K UV EPROM 



June 1982 



Features 

■ JEDEC Approved 16K x 8 EPROM Pinout 

— Easy Upgrade from 8K x 8 EPROM 

■ Fast Access Time: < 250 ns 

■ 10 ms Maximum Programming Time 

■ Low Power 

— 70 mA typ. Active 

— 15 mA typ. Standby 

■ 5 Voit ±10% Suppiy Operation 

■ Siiicon Signature 

■ On-Ctiip Redundancy 

■ Standard 28 Pin Duai-in-Line Pacl^age 



Biocii Diagram 



Description 

Seeq's5143 is a 5 volt only, 16,384 x 8 bit ultraviolet light 
erasable EPROM. It is manufactured using Seeq's n- 
channel floating gate EPROM tectinology which allows 
access times under 250 ns. This access time is perfor- 
mance compatible to popular eight and sixteen bit 
microprocessors, and it is achieved without sacrificing 
power. The 5143's active and standby currents are the 
lowest of the available 128K EPROMs. 

The 51 43, being a 128K bit memory, allows 64K EPROM 
users to double their memory capacity with half the 
power per bit. Upgrading from Seeq's 51 33 or other 64 K 
EPROMs is accomplished by merely adding the5143's 
extra address input -A 73 unused pin 26. Greater board 
density and lower power per bit make the 5143 advan- 
tageous over lower density EPROMs. 

Initially, and after erasure, all bits of the 5143 are in the 
"1 " state. Data is progr amme d by applying 21V to Vpp 
and a TTL "0" level to PGM. The 5143's fast program- 
ming time, at less than 10 ms per byte, minimizes the 
user's manufacturing cycle time. 

Pin Configuration 



As- 



OE- 
CE- 
PGM- 









MEMORY 
ARRAY 




ROW 
DECODERS 








► 






COLUMN ADDRESS 
GATING 


• 
• 


COLUMN 
DECODER 


• 
• 












OUTPUT 
BUFFERS 




CONTROL 


► 




LOGIC 




► 




► 



Mode Selection 



O1 Os 



5143 



PINS 


ci 

(20) 


OE 
(22) 


PGM 

(27) 


Vpp 

(1) 


Vcc 

(28) 


Outputs 
(11-13, 15-19) 


Read 


ViL 


ViL 


VlH 


Vcc 


Vcc 


DOUT 


Standby 


VlH 


X 


X 


Vcc 


Vcc 


High Z 


Program 


ViL 


X 


ViL 


Vpp 


Vcc 


Din 


Program Verily 


ViL 


ViL 


VlH 


Vpp 


Vcc 


DouT 


Program Inhibit 


VlH 


X 


X 


Vpp 


Vcc 


High Z 





V/ 






1 


28 


J Vcc 




2 


27 


JPGM 




3 


26 


JA13 


Ael^ 


4 


25 


JAg 


Ast 


5 


24 


5*9 


AaI^ 


6 


23 


JA11 


A3(; 




22 


JOE 


A.^ 




21 


J A10 


A,^ 


9 


20 


JCE 


Ao^ 


10 


19 


JO7 




11 


18 


□ Os 




12 


17 


JO5 


02|^ 


13 


16 


5°' 


GND^ 


14 


15 




Pin Names 



A0-A13 


ADDRESSES 


CE 


CHIP ENABLE 


OE 


OUTPUT ENABLE 


O0-O7 


OUTPUTS 


PGM 


PROGRAM 



X can be either Vil or Vih 
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MOS MEMORY DIVISION 



32,768-BIT STATIC MOS ROM (4096 X 8) 



OCTOBER 1982 

2332-20/25/30/45 



DESCRIPTION 

This ROM is designed for memory applica- 
tions where high performance, large bit 
storage, and simple interfacing are impor- 
tant design objectives. 

The two chip select inputs are program- 
mable. Any combination of active high or 
low level chip select inputs can be defined 
by the designer and the desired chip select 
logic level is fixed during the masking pro- 
cessing. These two programmable chip se- 
lect inputs, as well as OR-tie compatibility 
on the outputs, facilitates easy memory 
expansion. 

The 2332 Read Only Memory is fabricated 
with n-channel silicon gate technology. 
This technology provides the designer 
with high performance easy-to-use MOS 
circuits. 



FEATURES 

• Fast access time 
—200ns max. 2332-20 
—250ns max. 2332-25 
—300ns max. 2332-30 
—450ns max. 2332-45 

• Industry standard pinout— JEDEC 
approved 

• Low power dissipation 

— 357mW max. for 2332-30/45 
— 412mW max. for 2332-20/25 

• Completely TIL compatible 

• Single -(-SV ±10% power supply 

• 3-state output— OR-tie capability 

• Fully decoded— on chip address 
decode 

• Inputs protected — all inputs have 
protection against static charge 

• Two programmable chip select inputs 
for easy memory expansion or no 
connection option. 

• 2732 EPROM compatible 



PIN CONFIGURATION 



ABSOLUTE MAXIMUM RATINGS (See Note 1) 



PARAMETER 


RATING 


UNIT 


Temperature range 
Ta Operating 
TsTG Storage 


to -h 70 
-65to + 150 


°C 


Applied voltage 
V| Input 
Vq Output 


-2.0 to +7 
- 2.0 to + 7 


V 


Vcc Supply voltage to ground potential 


- 2.0 to + 7 


V 



F,I,N PACKAGE 



A/ [I 




HI vcc 


*6 IX 




23] Aa 


As 




■- — 1 

22] Ag 


A4 [T 




in Ai, 


A3 CE 




20l SI/ST/NC 


A2 m 




H] A10 


Ai [T 




in S2/S2 


Ao CL 




HI 07 


oo [E 




06 


Qi Hi 




ji] Q5 


02 [jT 




ill 04 


GND Q7 




iU 03 




(TOP VIEW) 





PACKAGE AVAILABILITY 

F=Cerdip I = Ceramic N = Plastic 



NOTE 

1. Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. 
These are stress ratings only. Functional operation of this device at these or any other conditions above those 
indicated in the operational sections of this specification is not implied and exposure to absolute maximum 
rating conditions for extended periods may affect device reliability. 

BLOCK DIAGRAM 



si/si /nc - 

S2/S2 - 



CHIP 

SELECT 

DECODER 



DATA OUTPUTS 
Qo— Q? 

titttnt 



OUTPUT BUFFERS 



32,768 BIT 
MEMORY 
MATRIX 



r DECODER 



TTTTT 



ADDRESS 
INPUTS 



Signetics 



® 10 MASTER 1983 



3897 



MOS MEMORY DIVISION 



OCTOBER 1982 



32,768-BIT STATIC MOS ROM (4096 X 8) 2332-20/25/30/45 



DC ELECTRICAL CHARACTERISTICS TA = 0''Cto +70''C, Vcc = 5.0V ±10%, unless otherwise specified 



PARAMETER 


TEST CONDITIONS 


2332-20 


2332-25 


2332-30 


2332-45 


UNIT 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


V|L 
V,H 


Input voltage 
Low (See Note 2) 
High 




-2.0 
2.0 


0.8 

Vcc 


-2.0 
2.0 


0.8 

Vcc 


-2.0 
2.0 


0.8 
Vcc 


— 2.0 
2.0 


0.8 

Vcc 


V 


Vol 
VoH 


Output voltage 
Low 
High 


loL=3.2mA 
loH= -400^iA 


2.4 


.4 

Vcc 


2.4 


.4 

Vcc 


2.4 


.4 

Vcc 


2.4 


.4 

Vcc 


V 


Ili 


Input load current 


OV < V,N < 5.5V 




1 




1 




1 




1 




"ld 


Output leakage 


Chip deselected Vout= +0.4 V to Vcc 




5 




5 




5 




5 


mA 


'go 


Supply current 


Chip deselected Vcc= 5.5V, V|n = Vqc 




75 




75 




65 




65 


mA 


Cqut 


Capacitance (See Note 3) 
Input 
Output 


Ta=25''C, f=1MHz all pins except 
pin under test tied to ground 




7 

10 




7 
10 




7 
10 




7 

10 


PF 



NOTES 

2. Input levels that swing more negative than - 2.0V may alter AC electrical characteristics. 

3. This parameter is periodically sampled and is not 100% tested. 



AC ELECTRICAL CHARACTERISTICS 1^= 0°C to + 70°C, Vcc= 5.0V ± 10%, Output load = 2 TTL loads and lOOpF, Input 

transition time < 10ns, Timing reference levels: Input = 1.5V, Output = 0.6V and 2.2V, 
O.I/iF ceramic capacitor between Vcc and GND pins, V|L > -2.0V. 



PARAMETER 


2332-20 


2332-25 


2332-30 


2332-45 


UNIT 


Min 


Max 


Min 


Max 


Min 


Max 


'Min 


Max 


Tavqv Address access time 




200 




250 




300 




450 


ns 


!seTNote4) Chip select delay 




100 




120 




120 




150 


ns 


JeeNote5) Chip deselect delay 




100 




100 




100 




100 


ns 


J Previous data valid after 
AXQX address change delay 






















ns 



NOTES 

4. TgvQv is at value indicated, provided the valid address leads the chip select by (T/^vQV ~ ''^SVQv) ^^^^ °^ more. 

5. TgxQZ 's measured at Vol=0.8V on the "0" to high Z state transition, with ? TTL loads connected to the output. 



(0 
O 

C 
D) 

CO 



TIMING DIAGRAM 



///INVALID 

'((mm 



CHIP 

SELECT 

INPUTS 



DATA 

OUTPUTS 



HIGH I 
IMPEDANCE I 



-TSVQV '—^ 


1 1 












TAXQX - 





..DISABLED 



unmnm, 

INVALID 

((((({(((U 



HIGH 
IMPEDANCE 



TIMING PARAMETER 
ABBREVIATIONS 



signal name Irom which mtervai is detmed ■ 
transition direction lor first signal - 
Signal name to which interval is defined - 
transition direction for second signal - 



The transition definitions used in this data 
sheet are 

H = transition to high 

L = transition to tow 

V = transition fo vaiid 

X - transition to invalid or don't care 

Z = transition to off (high impedence) 

A ~ Address 

S = Chip Select 

= Output 

Nomenclature is adopted from JEDEC JC-42 
CommiHee on Semicondudor Memories 
Standard 
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MOS MEMORY DIVISION 



OCTOBER 1982 



65,536-BIT STATIC MOS ROM (81 92 X 8) 



DESCRIPTION 

This ROM is designed for memory appli- 
cations where high performance, large bit 
storage, and simple interfacing are im- 
portant design objectives. 

The 4 chip select inputs are program- 
mable. Active high or active low level chip 
select input can be defined by the design- 
er and the desired chip select logic level is 
fixed during the masking process. The 
programmable chip select input, as well 
as OR-tie compatibility on the outputs, 
facilitates easy memory expansion. 

The 2364 Read Only Memory is fabricated 
with n-channel silicon gate technology. 
This technology provides the designer 
with high performance, easy-to-use MOS 
circuits. 



FEATURES 

• Fast access time 
—200ns max. 2364-20 
—250ns max. 2634-25 

— 300ns max. 2364-30 
—450ns max. 2364-45 

• Industry standard pinout— JEDEC 
approved 

• Low power dissipation 

— 440mW max. for 2364-30/45 

— 495mW max. for 2364-20/25 

• Compieteiy TTL compatibie 

• One -f-5V ± 10% power supply 

• 3-state output— OR-tie capability 

• Fully decoded— on chip address 
decode 

• Inputs protected— all inputs have 
protection against static charge 

• Four programmable chip select Inputs 
for easy memory expansion or no 
connection option 

• 2764 EPROr\/l compatible 



ABSOLUTE MAXIMUM RATINGS (See Note 1) 



PARAMETER 


RATING 


UNIT 


Temperature range 
Ta Operating 
TSTG Storage 


to +70 
-65 to +150 


°C 


Applied voltage 
V| Input 
Vq Output 


-2.0 to +7 
-2.0 to +7 


V 


Vcc Supply voltage to 
ground potential 


-2.0 to +7 


V 



NOTE 

1. Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. 
These are stress ratings only. Functional operation of this device at these or any other conditions above those 
indicated In the operational sections of this specification is not implied and exposure to absolute maximum 

- rating conditions for extended periods may affect device reliability. 



BLOCK DIAGRAM 
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OO— 07 



si/n 
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CHIP 

S£l£CT 
OCCOOER 



OUTPUT BUFFERS 



65.536 BIT 
MEMORY 
MATRIX 



TTTTT 



2364-20/25/30/45 



PIN CONFIGURATION 





F,I,N PACKAGE 


NC[T 




28] Vcc 


Ai2(T 




"27] S3/53/NC 


A7|T 




2?] S4/S4/NC 


A6[T 




25] A8 


A5[T 




24] A9 


A4[T 




23] All 


A3[E 




"2?| S2/55 






TTI A10 


Al[T 




20] S1/5T 


AQpo" 




07 


Qo[lI 




Til °6 


01 QF 




Tt] 05 


02 [13 




"Tel 0* 


GNO flT 




li]03 




TOP VIEW 




PACKAGE AVAILABILITY 


F= Cerdip 


1 = Ceramic 


N = Plastic 
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MOS MEMORY DIVISION 



OCTOBER 1982 



65,536-BIT STATIC MOS ROM (81 92 X 8) 2364-20/25/30/45 



DC ELECTRICAL CHARACTERISTICS Ta = OX to +70°C, Vcc = 5.0V ±10%, unless otherwise specified 



PARAMETER 


TEST CONDITIONS 


2364-20 


2364-25 


2364-30 


2364-45 


UNIT 


MIn 


Max 


MIn 


Max 


MIn 


Max 


MIn 


Max 


Input voltage 
V,L Low (See Note 2) 

V . MInh 

V|H nign 




-2.0 
2.0 


0.8 

Vcc 


-2.0 
2.0 


0.8 

Vcc 


-2.0 
2.0 


0.8 

Vcc 


-2.0 
2.0 


0.8 

Vcc 


V 


Output voltage 
Vol Low 
Vqh High 


loL = 3.2mA 
loH = - 400mA 


2.4 


.4 

Vcc 


2.4 


.4 

Vcc 


2.4 


.4 

Vcc 


2.4 


.4 

Vcc 


V 


ly Input load current 


OV < V,N < 5.5V 




1 




1 




1 




1 




Ilo Output leakage 


Chip deselected. Vout= +0.4V to Vcc 




5 




5 




5 




5 


mA 


Ice Supply current 


Chip deselected. Vcc = 5.5V, V|n = Vcc 




90 




90 




80 




80 


mA 


Capacitance (See Note 3) 
Gin Input 
CouT Output 


Ta = 25°C, f = IMH2 all pins except 
pin under test tied to ground 




7 
10 




7 

10 




7 

10 




7 

10 


PF 



NOTES 

2. Input levels that swing more negative than -2.0V may alter AC electrical characteristics. 

3. This parameter is periodically sampled and Is not 100% tested. 



AC ELECTRICAL CHARACTERISTICS Ta = 0°C to + 70''C, Vcc = 5.0V ± 10%, Output load = 2 TIL loads and lOOpF, Input 

transition time < 10ns, Timing reference levels: Input = 1.5V, Output = 0.6V and 
2.2V, O.VF ceramic capacitor between Vcc ^ND pins, V|l > - 2.0V. 



PARAMETER 


2364-20 


2364-25 


2364-30 


2364-45 


UNIT 


MIn 


Max 


MIn 


Max 


MIn 


Max 


MIn 


Max 


Tavqv Address access time 




200 




250 




300 




450 


ns 


iseeNote4) Chip select delay 




100 




120 




120 




150 


ns 


(See Note 5) Chip deselect delay 




100 




100 




100 




100 


ns 


J Previous data valid after 
Axox address change delay 






















ns 



4. TgyQy is at value indicated, provided the valid address leads the chip select by (T^VOV ~ ^SVOV' "^^"^ °'' '^o''^- 

5. TgxQz is measured at Vql^O.SV onthe "0" to high Z state transition, with 2 TTL loads connected to the output. 



TIMING DIAGRAM 
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SELECT 
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VALID 
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ENABLED 





HIGH 
IMPEDANCE 




TIMING PARAMETER 
ABBREVIATIONS 



signal name from which interval is defined ' 
transition direction for first signal ■ 
signal name to which interval is defined ■ 
transition direction for second signal • 



The transition definitions used in, this data 
sheet are 

H " transition to high 

L ' transition to low 

V = transition to valid 

X » transition to invalid or don't care 

Z = transition to olf (high impedence) 

A - Address 

S = Chip Select 

Q = Output 

Nomenclature is adopted Irom JEOEC JC-42 
Committee on Semiconductor Memories 
Standard 
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131,072-BIT STATIC MOS ROM (16384x8) 



23128-25/30/45 



DESCRIPTION 

This ROM is designed for memory applica- 
tions where high performance, large bit stor- 
age, and simple interfacing are important 
design objectives. 

The chip select inputs are programmable. 
Active high or active low level chip select 
input can be defined by the designer and the 
desired chip select logic level is fixed during 
the masking process. The programmable 
chip select input, as well as OR-tie compati- 
bility on the outputs, facilitates easy mem- 
ory expansion. 

The 23128 Read Only Memory is fabricated 
with n-channel silicon gate technology. 
This technology provides. the designer with 
high performance, easy-to-use MOS cir- 
cuits. 



FEATURES 

• Fast access time 
—250ns max. 23128-25 
—300ns max. 23128-30 
—450ns max. 23128-45 

• Industry standard pinout— JEDEC 
approved 

• Low power dissipation 

— 495mW max for 23128-30/45 

— 550mW max for 23128-25 

• Completely TTL compatible 

• One -I-5V ± 10% power supply 

• 3-state output— OR-tie capability 

• Fully decoded — on cfiip address 
decode 

• Inputs protected— all inputs have 
protection against static charge 

• Three programmable chip select inputs 
for easy memory expansion or no 
connection option 



PIN CONFIGURATION 



ABSOLUTE MAXIMUM RATINGS (See Note 1) 



PARAMETER 


RATING 


UNIT 


Temperature range 
Ta Operating 
TSTG Storage 


to -f 70 
-65 to +150 


°C 


Applied voltage 
V| Input 
Vq Output 


-2.0 to -fZ 
-2.0 to +7 


V 


Vcc Supply voltage to 
ground potential 


-2.0 to +7 


V 



NOTE 

1 Stresses above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. These are stress ratings only Functional operation of this 
device at these or any other conditions above those indicated in the operational 
sections of this specification is not implied and exposure to absolute maximum rating 
conditions for extended periods may affect device reliability. 
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PACKAGE AVAILABILITY 

I = Ceramic N = Plastic 
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i31,072-BIT STATIC MOS ROM (16384x8) 23128-25/30/45 



DC ELECTRICAL CHARACTERISTICS Ta = 0''C to +70''C, Vcc = 5.0V ± 10°/°. unless otherwise specified 



PARAMETER 


TEST CONDITIONS 


23128-25 


23128-30 


23128-45 


UNIT 


Min 


Max 


Min 


Max 


Min 


Max 


Input voltage 
V|L Low (See Note 2) 
V|H High 




-2.0 
2.0 


0.8 

Vcc 


- 2.0 
2.0 


0.8 

Vcc 


-2.0 
2.0 


0.8 

Vcc 


V 


Output voltage 
Vol Low 
VoH High 


loL= 3.2mA 
loH= -400;tA 


2.4 


.4 

Vcc 


2.4 


.4 

Vcc 


2.4 


.4 

Vcc 


V 


ly Input load current 


OV < V|N < 5.5V 




1 




1 




1 


^A 


1^0 Output leakage 


Chip deselected Vout= + 0-4V to Vcc 




5 




5 




5 




Ice Supply current 


Chip deselected Vcc = 5.5V V,n = Vcc 




100 




90 




90 


mA 


Capacitance (See Note 3) 
C,N Input 
Cqut Output 


Ta=25°C, f = IMHzall pins except 
pin under test tied to ground 




7 
10 




7 

10 




7 
10 


PF 



NOTES 

2. Input levels that swing more negative than - 2.0V may alter AC electrical characteristics. 

3. This parameter is periodically sampled and is not 100% tested. 



AC ELECTRICAL CHARACTERISTICS 1^ = 0°C to + 70»C, Vcc = 5.0V ± 10%, Output load = 2 TIL loads and 100pF, Input 

transition time < 10ns, Timing reference levels: Input = 1.5V, Output = 0.6V and 2.2V, 
O.ljttF ceramic capacitor between Vcc GND pins, V|l > - 2.0V. 



PARAMETER 


23128-25 


23128-30 


23128-45 


UNIT 


Min 


Max 


Min 


Max 


Min 


Max 


Tavqv Address access time 




250 




300 




450 


ns 


(See Note 4) Chip select delay 




120 




120 




150 


ns 


(s'eeNote5) Chip deselect delay 




100 




100 




100 


ns 


J Previous data valid after 
AXQx address change delay 

















ns 



NOTES 

4. TsvQv is at value Indicated, provided the valid address leads the chip select by (T/wov ~ ^SVQV) "^^^ °^ more. 

5. TsxQZ is measured at Vol= 0.8V on the "0" to high Z state transition, with 2 TTL loads connected to the output. 



TIMING DIAGRAM 
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HIGH 
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TIMING PARAMETER 
ABBREVIATIONS 



T X 



signal name'lrom which interval is defined — 
transition direction lor first signal — 
signal name to which interval is defined — 
transition direction lor second signal « 

The transition definitions used in this data 
sheet are 

H " transition to high 

L = transition to low 

V " transition to valid 

X = transition to invalid or don't care 

Z = transition to oil (high impedence) 

A » Address 

S = Chip Select 

O = Output 

Nomenclature is adopted from JEDEC JC'42 
Committee on Semiconductor Memories 
Standard 
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262,1 44-Blt Static MOS ROM (32,768x8) 



23256A 



Preview 



DESCRIPTION 

The 23256A is 262,144-Bit Read-Only- 
Memory organized 32,768 by 8 bits. The 
pinout conforms to JEDEC standards for 
byte-wide memories. It is a fully static 
device with reduced power consumption 
when the device is deselected. 



FEATURES 

• Completely TIL compatible, 2 TIL loads 

• Single 5 volt ± 10% power supply 

• Tri-state outputs 

• Fast access time — 200ns 

• Fully static 

• Low standby power 

• JEDEC approved byte wide pinout 

• Inputs and outputs protected against 
static charge 



PIN CONFIGURATION 



ABSOLUTE MAXIMUM RATINGS (See Note 1) 



PARAMETER 


RATING 


UNIT 


Temperature range 
T/\ Operating 
TSTG Storage 


to +70 
-65 to +150 


°C 


Applied voltage 
Vl Input 
Vo Output 


-2.0 to +7 
-2.0 to 4-7 


V 


VCC Supply voltage to 
ground potential 


-2.0 to +7 


V 



NOTE 

1 Stresses above those listed under "Absolute Maximum Ratings ' may cause permanent 
damage to the device These are stress ratings only Functional operation of this 
device at these or any other conditions above those indicated in the operational 
sections ot this specification is not implied and exposure to absolute maximum rating 
conditions lor extended periods may affect device reliability 
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262,144-Bit Static MOS ROM (32,768x8) 23256A 



Preview 



DC ELECTRICAL CHARACTERISTICS Ta=0*'C to 70X, Vcc = 5.0V± 10%, unless otherwise specified 



PARAMETER 


TEST CONDITIONS 


MIn 


Max 


UNIT 


Input Voltage 










V|L Low 




-2.0 


0.8 


V 


V,H High 




2.0 


Vcc 


V 


Output Voltage 










Vql Low 


loL= 3.2mA 




.4 


V 


VoHHigh 


loH=-400/tA 


2.4 


Vcc 


V 


Input Load Current 










111 


OV < V|N < 5.5V 




1 




Output Leakage 










Ilo 






5 


/xA 


Supply Current 










Ice (Active) 


Output unloaded 




100 


mA 


Iccz (Standby) 


E = V,H 




15 


mA 


Capacitance 


Ta = 25°C, F=1MHz 








C|N Input 


All pins except pin under 




7 


PF 


Cqut Output 


test tied to ground 




12 


PF 



AC ELECTRICAL CHARACTERISTICS T^ = O'C to 70»C, Vcc= 5.0V± 10%, Output = 2 TIL Loads and lOOpF, Input transition 

timer: 10ns. Timing reference levels: Input = 1.5V, Output = 0.6V and 1.1V, O.l/tf 
capacitor between Vqq and GND 



SYMBOL 


PARAMETER 


Min 


Max 


UNIT 


Tavqv 


Address access time 




200 


ns 


Tevqv 


Chip'enable to output delay 




200 


ns 


Tqvqv 


Output enable to output^valid delay 




100 


ns 


Texqz 


Chip disable delay (Vol=0.8V on the "0" to 
high Z transition with 2 TTL loads) 




100 


ns 


Taxox 


Previous data valid after address change delay 







ns 



AC WAVEFORMS 



ADDRESS 



CHIP ENABLE 



OUTPUT ENABLE 



OUTPUT 
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OCTOBER 1982 

2632A-20/25/30/45 



DESCRIPTION 

This ROM Is designed for memory applica- 
tions where high performance, large bit 
storage, and simple interfacing are impor- 
tant design objectives. 

The two chip select inputs are program- 
mable. Any combination of active high or 
low level chip select inputs can be defined 
by the designer and the desired chip select 
logic level is fixed during the masking pro- 
cessing. These two programmable chip se- 
lect inputs, as well as OR-tie compatibility 
on the outputs, facilitates easy memory 
expansion. 

The 2632A Read Only Memory is fabri- 
cated with n-channel silicon gate technol^ 
ogy. This technology provides the design- 
er with high performance easy-to-use MOS 
circuits. 



FEATURES 

• Fast access time 
—200ns max. 2632A-20 
—250ns max. 2632A-25 
—300ns max. 2632A-30 
—450ns max. 2632A-45 

• Industry standard pinout— JEDEC 
approved 

• Low power dissioation 

— 357mW max. for 2632A-30/45 

— 412mW max. for 2632A-20/25 

• Completely TIL compatible 

• Single -f 5V ±10% power supply 

• 3-state output— OR-tie capability 

• Fully decoded— on chip address 
decode 

• Inputs protected— all inputs have 
protection against static charge 

• Two programmable chip select inputs 
for easy memory expansion or no 
connection option. 



PIN CONFIGURATION 



ABSOLUTE MAXIMUM RATINGS (See Note 1) 



PARAIVIETER 


RATING 


UNIT 


Temperature range 
Ta Operating 
TgjG Storage 


to -1- 70 
-65 to -1- 150 


"C 


Applied voltage 
V| Input 
Vq output 


- 2.0 to + 7 

- 2.0 to + 7 


V 


Vcc Supply voltage to ground potential 


- 2.0 to -h 7 


V 



F,I,N PACKAGE 


A, [T 




H] Vcc 






23] Aa 


Aj |_3_ 




H] A9 


A4 [T 




TT) S2/S2/NC 


A3 CE 




lo) SI/ST/NC 


A2 \T 




iH A10 


A, [T 




iH All 


Ao CL 




iE 07 


Qo [Z 




iU 06 


Ql 07 




O5 


02 [T7 






GND piT 




m 03 




(TOP VIEW) 




PACKAGE AVAILABILITY 


F = Cerdip 


1 = Ceramic 


N= Plastic 



NOTE 

1. Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to ttie device. 
Ttiese are stress ratings only. Functional operation of this device at these or any other conditions above those 
indicated in the operational sections of this specification is not implied and exposure to absolute maximum 
rating conditions for extended periods may affect device reliability. 
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32,768-BIT STATIC MOS ROM (4096x8) 



DC ELECTRICAL CHARACTERISTICS TA = 0''Cto +70X, Vcc = 5.0V ±10%, unless otherwise specif led 



PARAMETER 


TEST CONDITIONS 


2632A-20 


2632A-25 


2632A-30 


2632A-45 


UNIT 


MIn 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Input voltage 
V|L Low (See Note 2) 
V,H High 




o n 

~C.\J 

2.0 


U.o 

Vcc 


— d..\J 
2.0 


U.o 

Vcc 


2.0 


U.O 

Vcc 


— ^.U 
2.0 


U.O 

Vcc 


V 


Output voltage 
Vol Low 
VoH High 


loL = 3.2mA 
loH= -400^A 


2.4 


.4 

Vcc 


2.4 


.4 

Vcc 


2.4 


.4 

Vcc 


2.4 


.4 

Vcc 


V 


ly Input load current 


OV < V|N < 5.5V 




1 




1 




1 




1 


mA 


1^0 Output leakage 


Chip deselected. Vout= +0.4V to Vcc 




5 




5 




5 




5 


/xA 


Ice Supply current 


Chip deselected Vcc = 5-5V, Vj^ = Vcc 




75 




75 




65 




65 


mA 


Capacitance (See Note 3) 
CiM Input 
Gout Output 


Ta=25''C, f = 1MHz all pins except 
pin under test tied to ground 




7 
10 




7 

10 




7 

10 




7 
10 


pF 



NOTES 

2. Input levels that swing more negative than - 2.0V may alter AC electrical characteristics. 

3. This parameter is periodically sampled and is not 100% tested. 



2632A-20/25/30/45 



AC ELECTRICAL CHARACTERISTICS Ta = 0°C to + 70°C, Vcc = 5.0V ± 10%, Output load = 2 til toads and lOOpF, Input 

transition time < 10ns, Timing reference levels: Input = 1.5V, Output = 0.6V and 2.2V, 
O.VF ceramic capacitor between Vcc ^^d GND pins, V|l > - 2.0V. 



PARAMETER 


2632A-20 


2632A-25 


2632A-30 


2632A-45 


UNIT 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Tavqv Address access time 




200 




250 




300 




450 


ns 


(See Note 4) ^hip select delay 




100 




120 




120 




150 


ns 


A Chip deselect delay 
(See Note 5) ' 




100 




100 




100 




100 


ns 


J Previous data valid after 
AXQX address change delay 






















ns 



4. TgyQy is at value indicated, provided the valid address leads the chip select by (T/wqv - Tgygy) nsec or more. 

5. TsxQZ measured at Vol = 0.8V on the "0" to high Z state transition, with 2 TTL loads connected to the output. 



TIMING DIAGRAM 



ADDRESS 
INPUTS 



CHIP 

SELECT 

INPUTS 



DATA 

OUTPUTS 





VALID 


Wi 




1 1 . 






ENABLED 





HIGH 
IMPEDANCE 



-TSVQV ► 






VALID 








TAXQX - 





HIGH 
IMPEDANCE 



TIMING PARAMETER 
ABBREVIATIONS 



T X 



signal name from which interval is defined ' 
transition direction for first signal ■ 
signal name to which interval is defined • 
transition direction tor second signal • 



The transition definitions used in this data 
sheet are 

H = transition to high 

L = transition to low 

V = transition to valid 

X = transition to invalid or don't care 

Z = transition to off (high impedence) 

A = Address 

S = Chip Select 

= Output 

Nomenclature is adopted from JEDEC JC-42 
Committee on Semiconductor Memories 
Standard 
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65,536-BIT STATIC MOs¥oM (81 92 X 8) 

DESCRIPTION FEATURES 



This ROM is designed for memory appli- 
cations where high performance, large bit 
storage, and simple interfacing are im- 
portant design objectives. 

The chip select input is programmable. 
Active high or active low level chip select 
input can be defined by the designer and 
the desired chip select logic level is fixed 
during the masking process. The program- 
mable chip select input, as well as OR-tie 
compatibility on the outputs, facilitates 
easy memory expansion. 

The 2664A Read Only Memory is fabricated 
with n-channel silicon gate technology. This 
technology provides the designer with high 
performance, easy-to-use MOS circuits. 



• Fast access time 
—200ns max. 2664A-20 
—250ns max. 2664A-25 
—300ns max. 2664A-30 
—450ns max. 2664A-45 

• Industry standard pinout— JEDEC 
approved 

• Low power dissipation 

— 440mW max. for 2664A-30/45 

— 495mW max. for 2664A-20/25 

• Completely TIL compatible 

• Single +5V ±10% power supply 

• 3-state output— OR-tie capability 

• Fully decoded— on chip address 
decode 

• Inputs protected— all inputs have 
protection against static charge 

• One programmable chip select input 
for easy memory expansion or no 
connection option. 



ABSOLUTE MAXIMUM RATINGS (See Note l) 



PARAMETER 


RATING 


UNIT 


Temperature range 
Ta Operating 
TsTG Storage 


to +70 
-65 to +150 


°C 


Applied voltage 
V| Input 
Vo Output 


-2.0 to +7 
-2.0 to +7 


V 


Vcc Supply voltage to 
ground potential 


-2.0 to +7 


V 



NOTE 

1. Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. These are stress ratings only. Functional operation of this device at these or any other conditions 
above those indicated in the operational sections of this specification is not implied and exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 
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OCTOBER 1982 

2664A-20/25/30/45 



PIN CONFIGURATION 
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PACKAGE AVAILABILITY 


F = Cerdip 


1 = Ceramic 


N = Plastic 
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65,536-BIT STATIC MOS ROM (81 92 X 8) 



2664A-20/25/30/45 



DC ELECTRICAL CHARACTERISTICS Ta = 0°C to + 70»C, Vcc = 5.0V ± 10%. ""'ess otherwise specified 



PARAMETER 


TEST CONDITIONS 


2664A-20 


2664A'25 


2664A-30 


2664A-45 


UNIT 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


V.L 
V,H 


Input voltage 
Low (See Note 2) 
High 




-2.0 
2.0 


0.8 
Vcc 


-2.0 
2.0 


0.8 

Vcc 


-2.0 
2.0 


0.8 

Vcc 


-2.0 
2.0 


0.8 

Vcc 


V 


Vol 
VoH 


Output voltage 
Low 
High 


loL = 3.2mA 
loH= -400/iA 


2.4 


.4 

Vcc 


2.4 


.4 

Vcc 


2.4 


.4 

Vcc 


2.4 


.4 

Vcc 


V 


Ili 


Input load current 


OV :S V,N < 5.5V 




1 




1 




1 




1 




Ilo 


Output leakage 


Chip deselected Vout= +0.4V to Vcc 




5 




5 




5 




5 


mA 


'cc 


Supply current 


Chip deselected Vcc = 5.5V, V|n = Vcc 




90 




90 




80 




80 


mA 


Cqut 


Capacitance (See Note 3) 
Input 
Output 


Ta = 25"'C, f=1MHzall pins except 
pin under test tied to ground 




7 
10 




7 
10 




7 

10 




7 
10 


PF 



NOTES 

2. Input levels that swing more negative than - 2.0V may alter AC electrical characteristics. 

3. This parameter is periodically sampled and is not 100% tested. 

AC ELECTRICAL CHARACTERISTICS Ta = OX to + 70''C, Vcc = 5.0V ± 10%, Output load = 2 TIL loads and lOOpF, Input 

transition time = < 10ns, Timing reference levels: Input = 1.5V, Output = 0.6V and 
2.2V, O.VF ceramic capacitor between Vcc ^^D pins, V,l > - 2.0V. 



PARAMETER 


2664A-20 


2664A'25 


2664A-30 


2664A-45 


UNIT 


Min 


Max 


Min 


Max 


Min 


Max 


Min 


Max 


Tavqv Address access time 




200 




250 




300 




450 


ns 


(SeTNote4) Chip select delay 




100 




120 




120 




150 


ns 


[lee Note 5) Chip deselect delay 




100 




100 




100 




100 


ns 


J Previous data valid after 
AXQx address change delay 






















ns 



NOTES 

4. TgyQy is at value indicated, provided the valid address leads the chip select by (Tavqv ~ ^SVOV) °^ more. 

5. TgxQz is measured at Vol = 0.8V on the "0" to high Z state transition, with 2 TIL loads connected to the output. 



TIMING DIAGRAM 



(0 

o 
+-» 


C 
O) 

CO 



ADDRESS 
INPUTS 

CHIP 

SELECT 

INPUTS 



DATA 

OUTPUTS 



^^mVALloWjC VALID 
////////////////\ 


Wi 


W/////Bm////////M. 


1 1 




ENABLED 





HIGH 
IMPEDANCE 



wmrm 

/. INVALID <^ 

mmm 




HIGH 
IMPEDANCE 



TIMING PARAMETER 
ABBREVIATIONS 



signal name from which interval is defined * 
transition direction for first signal • 
signal name to which interval is defined • 
transition direction for second signal ■ 



T^e transition definitions used in this data 
sheet are 

H « transition to high 
- L * transttton to low 

V ^ transition to valid 

X = transition to invalid or don't care 

Z ' transition to oil (high impedence) 

A = Address 

S > Chip Select 

Q = Output 

Nomenclature is adopted from JEDEC JC-42 
Committee on Semiconductor Memories 
Standard 
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(J n la AIM 1^ A 1 lUlM 


OUTPUT 
CIRCUIT^ 


OUTPUT 
LOGIC^ 


ACCESS 

time" 


TPMPPRATIIRP'^ 
1 civincnMi line 


PAPKAfiP^ 


PINS 


MAX 

Ice 


CAMS 


















10155 


8x2 


OE 





13 





F, N 


18 


140 


RAMq 
nMivia 


















O 1 U 1 M 


16x4 


00 


B 


35 


c 


F, N 


16 


105 


(;/i/74qiQQ 


16x4 


IS 


B 


35 


M, C 


F, N 


16 


110 




32 X 2 


00 


T 


50 


c 


F, N 


16 


130 


nocifi 


256 X 1 


TS 


J 


50 


M, 


F, N 


16 


115 


O^O 1 f 


PfiR V 1 
C.\J\J A 1 


00 


J 


50 


M, 


F, N 


16 


115 


74S301 


256 X 1 


00 


B 


50 


M, 


F, N 


16 


115 


82LS16 


256 X 1 


TS 


T 


40 


M, 


F, N 


16 


70 


82LS17 


256 X 1 


00 


T 


40 


M, 


F, N 


16 


70 


74LS301 


256 X 1 


00 


B 


40 


M, 


F, N 


16 


70 


82S09 


64 X 9 


00 


T 


45 


M, 


F, N 


28 


190 


82S09A 


64x9 


00 


T 


35 





F, N 


28 


190 


82S19 


64x9 


00 


B 


35 


M, 


F, N 


28 


190 


82S210 


256x9 


TS 


B 


60 


M, 


F, N 


24 


185 


82S212 


256x9 


TS 


B 


45 


M, 


F, N 


22 


185 


82S212A 


256x9 


TS 


B 


35 





F, N 


22 


185 


8X350 


256 X 8 


TS 


B 


N/A 


M, 


F, N 


22 


185 


ECL 


















10415 


1024 X 1 


OE 


B 


20 


c 


F 


16 


150 


10415A 


1024 X 1 


OE 


B 


15 


c 


F 


16 


150 


10415B 


1024 X 1 


OE 


B 


10 


c 


F 


16 


150 


100415 


1024 X 1 


OE 


B 


20 


' 


F 


16 


150 


100415A 


1024 X 1 


OE 


B 


15 





F 


16 


150 


100415B 


1024 X 1 


OE 


B 


10 





F 


16 


150 


100422 


256 X 4 


OE 


B 


20 





F 


24 


210 


10422 A 


256x4 


OE 


B 


15 





F 


24 


210 


10422B 


256x4 


OE 


B 


10 





F 


24 


210 


10470 


4096 X 1 


OE 


B 


25 





F 


18 


150 


10470A 


4096 X 1 


OE 


B 


15 





F 


18 


150 


100470 


4096 X 1 


OE 


B 


25 





F 


18 


150 


100470A 


4096 X 1 


OE 


B 


15 





F 


18 


150 


10474 


1024x4 


OE 


B 


30 





F 


24 


195 


10474 A 


1024x4 


OE 


B 


20 





F 


24 


195 


100474 


1024x4 


OE 


B 


30 





F 


24 


195 


100474 A 


1024x4 


OE. 


B 


20 





F 


24 


195 


FPLAs 


















82S100 


16x48x8 


TS 





50 


M, C 


F, N 


28 


170 


82S101 


16x48x8 


00 


— 


50 


M, 


F, N 


28 


170 


82S152 


18x32x10 


00 


I/O 


40 


M, 


F, N 


20 


155 


82S152A 


18x32x10 


00 


I/O 


30 


M, 


F, N 


20 


155 


82S153 


18x32x10 


TS 


I/O 


40 


M, 


F, N 


20 


155 


82S153A 


18x32x10 


00 


I/O 


30 


M, 


F, N 


20 


155 


FPGAs 


















82S150 


18x 12 


00 


I/O 


20 


M, 


F, N 


20 


155 


82S151 


18x 12 


TS 


I/O 


20 


M, 


F, N 


20 


155 


82S102 


16x9 


00 




35 


M, 


F, N 


28 


170 


82S103 


16x9 


TS 





35 


M, O 


F, N 


28 


170 


FPLSs 


















82S104 


16x48x8 


00 


R 


60 


M, 


F, N 


28 


180 


82S104A 


16x48x8 


00 


R 


50 


M, 


F, N 


28 


180 


82S105 


16x48x8 


TS 


R 


60 


M, 


F, N 


28 


180 


82S105A 


16x48 ?<8 


TS 


R 


50 


M, 


F, N 


28 


180 


82S154 


16x32x 12 


00 


I/O, R 


65 


M, 


F, N 


20 


155 


82S155 


16x32x 12 


TS 


I/O, R 


65 


M, 


F, N 


20 


155 


82S156 


16x32x 12 


00 


I/O, R 


65 


M, 


F, N 


20 


155 


82S157 


16x32x 12 


TS 


I/O, R 


65 


M, 


F, N 


20 


155 


82S158 


16x32x 12 


00 


I/O, R 


65 


M, 


F, N 


20 


155 


82S159 


16x32x12 


TS 


I/O, R 


65 


M, C 


F, N 


20 


155 



NOTES on following page 
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DEVICE 


ORGANIZATION 


OUTPUT 
CIRCUIT^ 


OUTPUT 
LOGIC^ 


ACCESS 
TIME^ 


TEMPERATURE^ 


PACKAGE^ 


PINS 


MAX 

'cc 


PROMs 


















82S23 


32x8 


oc 


— 


50 


M, C 


F, N 


16 


77 


82S23A 


32x8 


DC 





25 


M, C 


F, N 


16 


100 


82S123 


32x8 


IS 


— 


50 


M, C 


F, N 


16 


77 


82S123A 


32x8 


IS 


— 


25 


M, C 


F, N 


16 


100 


82S126 


256x4 


OC 


" — 


50 


M, C 


F, N 


16 


120 


82S126A 


256x4 


OC 


— 


35 


M, C 


F, N 


16 


120 


82S129 


256x4 


IS 


— 


50 


M, C 


F, N 


16 


120 


82S129A 


256x4 


IS 


— 


35 


M, C 


F, N 


16 


120 


10149 


256x4 


OE 


— 


20 


C 


F 


16 


150 


100149 


256x4 


OE 


— 


20 


C 


F 


16 


150 


82S130 


512x4 


OC 


— 


50 


M, C 


F, N 


16 


140 


82S130A 


512x4 


OC 


— 


35 


M, C 


F, N 


16 


140 


82S131 


512x4 


IS 


— 


50 


M, C 


F, N 


16 


140 


82S131A 


512x4 


IS 


— 


35 


M, C 


F, N 


16 


140 


82S115 


512x8 


IS 


— 


60 


M, C 


F, N 


24 


175 


82S140 


512x8 


OC 


— 


60 


M, C 


F, N 


24 


175 


82S141 


512x8 


IS 


— 


60 


M, C 


F, N 


24 


175 


82S137 


1024x4 


IS 


— 


60 


M, C 


F, N 


18 


140 


82S137A 


1024x4 


IS 


— 


45 


M, C 


F, N 


18 


140 


82S137B 


1024x4 


IS 


— 


35 


C 


F, N 


18 


140 


82S147 


512x8 


IS 


— 


60 


M, C 


F, N 


16 


155 


82S147A 


512x8 


IS 


— 


45 


M, C 


F, N 


20 


155 


82LS181 


1024x8 


IS 


— 


150 


M, C 


F, N 


24 


80 


82S180 


1024x8 


OC 


— 


70 


M, C 


F, N 


24 


175 


82S181 


1024x8 


IS 


— 


70 


M, C 


F, N 


24 


175 


82S181A 


1024x8 


IS 


— 


50 


M, C 


F, N 


24 


175 


82S181B 


1024x8 


IS 


— 


45 


C 


F, N 


24 


175 


82S183 


1024x8 


IS 


— 


60 


M, C 


F, N 


24 


175 


82S2708 


1024x8 


IS 




90 


M 


F, R, G 


24 


185 


82S185 


2048 X 4 


IS 




100 


M, C 


F, N 


18 


120 


82S185A 


2048 X 4 


IS 




50 


M, C 


F, N 


18 


155 


82S185B 


2048 X 4 


IS 




45 


C 


F, N 


18 


155 


82S191 


2048 X 8 


IS 




80 


M, C 


F, N 


24 


175 


82S191A 


2048 X 8 


IS 




60 


M, C 


F, N 


24 


175 


82HS195 


4096x4 


IS 




35 


M, C 


F, N 


20 


155 


82S321 


4096 X 8 


IS 




80 


M, C 


F, N 


24 


175 


82HS321 


4096 X 8 


IS 




40 


M, C 


F, N 


24 


175 


82HS641 


4096 X 8 


IS 




45 


M, C 


F, N 


24 


175 



NOTES: 



1. Output circuit: 
0E = Open emitter 
OC = Open collector . 
TS = 3-State 

2. Output logic: 

T = Transparent — input data appears on output during Write 

B = Blanked — output is blanked during Write 

R = Output logic 

1/0= Input/output option 

3. Temperature range: 

C = Commercial (OX to +75 °C) 
M = Military! -55''C to +125'C) 

4. Commercial (0°C to + 75°C) 

5. Packages: 

F = Hermetic Cerdip Dual In Line 

N = Plastic Dual In Line 

R = Ceramic Flat Pack 

G = Ceramic Square Leadless Chip Carrier 
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FIELD PROGRAMMABLE LOGIC ARRAY (16x48x8) 82S100 (T.S.)/82S101 (O.C.) 



DESCRIPTION 

The 82S100 (tri-state) and 82S101 (open 
collector) are Bipolar, Fuse-Link Program- 
mable Logic Arrays (FPLA). Each device 
utilizes the standard AND/OR/lnvert archi- 
tecture to directly implement custom sum 
of product logic equations. 

Each device consists of 16 dedicated 
inputs and 8 dedicated outputs. Each out- 
put is capable of being actively controlled 
by any or all of the 48 product terms. The 
true, complement, or don't care condition 
of each of the 16 inputs ANDed together 
comprise one P-term. All 48 P-terms are 
then ORed to each output. The user must 
then only select which P-terms will acti- 
vate an output by disconnecting terms 
which do not affect the output. In addition 
each output can be fused as active-high(^> 
or active-lowH 

The 82S100 and 82S101 are fully TTL com 
patible, and include chip-enable contro 
for expansion of input variables, and out 
put inhibit. They feature either open col 
lector or tri-state outputs for ease o 
expansion of product terms and applica 
tion in bus-organized systems. 

Both devices are available in commercial 
and military temperature ranges. For the 
commercial temperature range (0°C to 
+ 75°C) specify N82S100/101, F or N, and 
for the military temperature range (-55°C 
to -i-125"'C) specify S82S100/101, F or G, 
I, R. 

LOGIC DIAGRAM 



FEATURES 

• Field programmable (Ni-Cr link) 

• Input variables: 16 

• Output functions: 8 

• Product terms: 48 

• Address access time: 

S82S100/101 — 80ns max 
N82S100/101 — 50ns max 

• Power dissipation: 600mW typ 

• Input loading: 

S82S100/101: -150^Amax 
N82S100/101: -lOO/xAmax 

• Chip enable input 

• Output option: 

82S100: Tri-state 
82S101: Open collector 

• Output disable function: 

Tri-state — Hi-Z 
Open collector — Hi 

• Separate I/O architecture 

APPLICATIONS 

• CRT display systems 

• Random logic 

• Code conversion 

• Peripheral controllers 

• Function generators 

• Look-up and decision tables 

• Microprogramming 
e Address mapping 

• Character generators 

• Data security encoders 

• Fault detectors 

• Frequency synthesizers 

• 16 bit-to-8 bit bus Interface 

• Random logic replacement 



'o D- 



'1D- 



"15 D- 




Typical Connection 



Typicai Connection 



□ □ — 




^0 fl ^-47 

Fusible Ni-Cr links are initially intact at all array cross-points. 



INTEGRATED FUSE LOGIC 
SERIES 28 
PIN CONFIGURATION 



F.I.N.R PACKAGE' 



FEt [T 




m Vcc 


•7 [T 




m '8 


'6 d 




ID '9 


•5 [T 




M '10 


U [T 




14] 111 


'3 EE 




ID '12 


'2 IZ 




22] '13 


'1 [F 




m '14 


'o [T 




20] '15 


^7 QO 




M CE 






m ''0 






17] Fl 


QI 




31] ^2 


GND [14 




H] F3 



*F=:Cerdlp I = Ceramic N = Plastic 
tOpen or grounded during normal operation. 





G PACKAGE 






Fe F7 '0 "1 '2 '3 '4 

RRmmmmm 








U 15 


F4 []7 




J] '6 


GNDftT 




U 17 


F3 [2i 




T]fe 


F2 [7 




D^cc 


Fi 




ID '8 


Fq [i8 




ID '9 




|l9| [20J |2lJ [22J [23] |24j |25j 




'15 '14 '13 '12 '11 '10 

G=Leadless TOP VIEW 





(D 
C 
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INTEGRATED FUSE LOGIC 
SERIES 28 



ABSOLUTE MAXIMUM RATINGS^ 



THERMAL RATINGS 



PARAMETER 


RATING 


1 IKIIT 
UNI 1 


Min 


Max 


Vcc 


Supply voltage 




+ 7 


Vdc 


V,N 


Input voltage 




+ 5.5 


Vdc 


Vqut 


Output voltage 




+ 5.5 


Vdc 


l|N 


Input currents 


-30 


+ 30 


mA 


'out 


Output currents 




+ 100 


mA 




Temperature range 






"C 


Ta 


Operating 










N82S100/101 





+ 75 






S82S100/101 


-55 


+ 125 




TsTG 


Storage 


-65 


+ 150 





TEMPERATURE 


MILITARY 


COMMERCIAL 


Maximum junction 


175°C 


150»C 


Maximum ambient 


125-0 


75°C 


Allowable thermal rise 
ambient to junction 


50 "C 


75 "C 



DC ELECTRICAL CHARACTERISTICS N82Sioo/ioi. 

S82S100/101: 



O-C < Ta < + 75 "C, 4.75V < Vcc ^ 5.25V 
-55°C < Ta < +125"C, 4.5V < Vcc ^ 5.5V 



PARAMETER 


TEST CONDITIONS 


N82S100/101 


S82S100/101 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Input voltage^ 
V,H High 
V|L Low 
V|c Clamp^'" 


Vcc = Max 
Vcc = Min 
Vcc= Min, l||sj = - 18mA 


2 


-0.8 


0.85 
- 1.2 


2 


-0.8 


0.8 
- 1.2 


V 


Output voltage 
Vqh High (82S100)3'^ 
Vol Low^'^ 


Vcc=Min 
loH= -2mA 
loL= 9.6mA 


2.4 


0.35 


0.45 


2.4 


0.35 


0.50 


V 


Input current 
liH High 
liL Low 


V,N = 5.5V 
V|N = 0.45V 




<1 
-10. 


25 
- 100 




<1 
- 10 


50 
- 150 




Output current 
loLK Leakage^ 
lo(OFF) Hi-Z state (82S100)'' 

Iqs Short circuit (82S1 00)"'^ 


CE=High, Vcc=Max 
Vqut = 5.5V 
VouT=5.5V 
Vqut = 0.45V 

CE= Low, VouT=OV 


-20 


1 
1 

- 1 


40 

40 
-40 
-70 


- 15 


1 
1 

- 1 


60 

60 
-60 
-85 


mA 
mA 


Ice Vcc supply current^ 


Vcc = Max 




120 


170 




120 


180 


mA 


Capacitance^ 
C\t^ Input 
CouT Output 


CE=High, Vcc = 5.0V 
V,N = 2.0V 
VouT=2.0V 




8 
17 






8 
17 




PF 



AC ELECTRICAL CHARACTERISTICS Ri = 470n, R2= ikn, Cl= 30pF 

N82S100/101: O'C < Ta < + 75''C, 4.75V < Vcc ^ 5.25V 
S82S100/101: -55X < Ta < + 125°C, 4.5V < Vcc ^ 5.5V 



PARAMETER 


TO 


FROM 


N82S100/101 


S82S100/101 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


T,A 
TcE 


Propagation delay 
Input 

Chip enable 


Output 
Output 


Input 
Chip enable 




35 
15 


50 
30 




35 
15 


80 
50 


ns 


TcD 


Disable time 
Chip disable 


Output 


Chip enable 




15 


30 




15 


50 


ns 



NOTES: 

1. Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only, and only functional operation of the 
device at these or any other conditions above those indicated in the operation of the device specifications is not implied. 

2. All voltages are at Vcc = 5V, Ta = 25 "C. 

3. All voltage values are with respect to network ground terminal. 

4. Test one at a time. 

5. Measured with V|l applied to Ce and a logic high stored. 

6. Measured with a programmed logic condition for which the output test is at a low logic level. Output sink current is applied through a resistor to Vcc- 

7. Measured with V||^ applied to 51. 

8. Duration of short circuit should not exceed 1 second. 

9. Ice measured with the chip enable input grounded, all other inputs at 4.5V and the outputs open. 
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FIELD PROGRAMMABLE GATE ARRAY (16x9x9) 82S102 (O.C.)/82S103 (T.S.) 



DESCRIPTION 

The 82S102 and 82S103 are Bipolar, fuse 
programmable, gate arrays. The device 
consists of 9 AND/NAND Gates which 
share 16 common inputs. The type of gate 
is selected by programming the output as 
active-high<^> or active-lowH Each of the 
16 inputs Iq-Iis can be programmed to pro- 
vide the True (H), Complement (L), or Don't 
Care (— ) state to each of the 9 AND/NAND 
gates. OR/NOR logic functions can also 
be implemented by complementing the 
inputs and outputs via on-chip inverting 
buffers. 

Both devices are field-programmable, 
which means that custom patterns are im- 
mediately available. 

The 82S102 and 82S103 include chip- 
enable control for output strobing and in- 
hibit. They feature either open collector or 
tri-state outputs for ease of expansion of 
input variables and application in bus- 
organized systems. 

Both devices are available in the commer- 
cial and military temperature ranges. For 
the commercial range (0°C to +75°C) 
specify N82S102/103, F or N, and for the 
military range (-55°C to +125°C) specify 
S82S102/103, F, G, I, and R. 



LOGIC DIAGRAM 



FEATURES 

• Field programmable (Ni-Cr link) 

• 16 input variables 

• 9 output functions 

• Chip enable input 

• I/O propagation delay: 

N82S102/103: 35ns max 
S82S102/103: 50ns max 

• Power dissipation: 600mW typ 

• Input loading: 

N82S102/103: -100//A max 
S82S102/103: -150juA max 

• Output options: 

82S102: Open collector 
82S103: Tri-state 

• Output disable function: 

82S102: Hi 
82S103: Hi-Z 

• Fully TTL compatible 

APPLICATIONS 

• Random logic 

• Address decoders 

• Code detectors 

• Peripheral selectors 

• Fault monitors 

• Machine state decoders 



Vd — tf 



'ISO 



Typical Connection 





Fusible Ni-Cr linl<s are initially intact at all array cross-points. 



INTEGRATED FUSE LOGIC 
SERIES 28 

PIN CONFIGURATION 



F,I,N,R PACKAGE* 






M Vcc 


'6 [I 




m '8 


■5 U 




U '9 


U Li- 




9^ 1 


's U 




m '11 


lo IT 




23I In 


'1 EE 




22] Il3 


'o [L 




m 'i4 






20] '15 


F7 Qo 




31] CE 


Fe 01 




18] Fo 


F5 [1I 




17] F1 






jH F2 


GND \T± 




1] F3 


*F = Cerdip N 


= Plastic 




1 = Ceramic R 


= Flat Pack 







G PACKAGE 






F7 Fg lo 11 I2 I3 








T\ I4 


F4[^ 




H '5 


GND 




H '6 












28] Vcc 


Fl [17 




27] l8 


Fo [18 




26] I9 




[19J [20J [21J [22J |23j |24j |25j 




'15 '14 '13 '12 '11 '10 

G=Leadless TOP VIEW 





o 

-+— ' 

c 
CO 
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INTEGRATED FUSE LOGIC 
SERIES 28 

ABSOLUTE MAXIMUM RATINGS THERMAL RATINGS 



PARAMETER 


RATING 


UNIT 


TEMPERATURE 


MILITARY 


COMMERCIAL 


Vcc Supply voltage 
ViN Input voltage 

Output voltage 
VoH High (828102) 
Vo Off-state (82S103) 
liN Input current 
louT Output current 

Temperature range 
Ta Operating 

N82S102/103 
S82S102/103 
TsTG Storage 


+7 
+5.5 

+5.5 
+5.5 
±30 
+100 

to +75 
-55 to +125 
-65 to +150 


Vdc 
Vdc 
Vdc 

mA 
mA 

°C 


Maximum junction 

Maximum ambient 

Allowable thermal rise ambient 
to junction 


175''C 
125X 

50 °C 


iso-c 

75''C 
75 "C 





DC ELECTRICAL CHARACTERISTICS N82S102/103: 0°C < Ta < +75°C, 4 75V < Vcc < 5 25V 

8828102/103: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETERS 


TEST CONDITIONS 


N82S102/103 


S82S102/103 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Input voltage 
ViL Lowi 
ViH Highi 
Vic Clampi'3 


Vcc = Min 
Vcc = Max 
Vcc = Min, liN = -18mA 


2.0 


-0.8 


0.85 
-1.2 


2.0 


-0.8 


0.8 
-1.2 


V 


Output voltage 
Vol Lowi .4 
VoH High (828103)1,5 


Vcc = Min 
Iql = 9.6mA 
lOH = -2mA 


2.4 


0.35 


0.45 


2.4 


0.35 


0.50 


V 


Input current 
liL Low 
liH High 


ViN = 0.45V 
ViN = 5.5V 




-10 
<1 


-100 
25 




-10 
<1 


-150 
50 




Output current 
lOLK Leakage (828102)6 
lo(OFF) Hi-Z state (828103)6 

los Short circuit (828103)3,7 


Vcc = Max 
VouT = 5.5V 
VouT = 5.5V 
VouT = 0.45V ~ 

VouT = OV 


-20 


1 
1 

-1 


40 
40 
-40 
-70 


-15 


1 
1 

-1 


60 
60 
-60 
-85 


mA 
mA 

mA 


Ice Vcc supply currents 


Vcc = Max 




120 


170 




120 


180 


mA 


Capacitance 
CiN Input 
CouT Outpute 


Vcc = 5.0V 
ViN = 2.0V 
VouT = 2.0V 




8 
15 






8 
15 




pF 



AC ELECTRICAL CHARACTERISTICS Ri = 470ii, R2 = ikii, Cl = 30pF 

N82S102/103: 0°C < Ta < +75°C, 4.75V < Vcc < 5.25V 
S82S102/103: -55°C < Ta < +125°C, 4.5V < Vcc < 5.5V 



PARAMETER 


TO 


FROM 


N82S102/103 


S82S102/103 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


TiA 
TcE 


Progagation delay 
Input 

Chip enable 


Output 
Output 


Input 
Chip enable 




20 
15 


35 
30 




20 
15 


55 
45 


ns 


TCD 


Disable time 
Chip disable 


Output 


Chip enable 




15 


30 




15 


45 


ns 



NOTES 



1. All voltage values are v^lth respect to netw/ork ground terminal 

2. All typical values are at Vcc = 5V, Ta = 25° C. 

3. Test each output one at a time. 

4. Measured with a programmed logic condition for which the output under test is at a lov/ logic level 
Output sink current is supplied through a resistor to Vcc 

5. Measured with ViL applied to CE and a logic high at the output. 

6. Measured with Vih applied to CE. 

7. Duration of short circuit should not exceed 1 second. 

8. Ice is measured with the chip enable input grounded, all other inputs at 4 5V and the outputs open 



3914 



Signetics 

See Pages 3909-3910 for Product Selector Guides. 



© IC MASTER 1983 



BIPOLAR MEMORY DIVISION 



OCTOBER 1982 



FIELD PROGRAMMABLE LOGIC SEQUENCER (16x48x8) 



82S104(O.C.)/82S106 
82S104A(O.C.)/82Si05A 



IS.) 
T.S.) 



DESCRIPTION 

The 82S104 (open collector outputs) and 
the 82S105 (tri-state outputs) are bipolar, 
programmable state machines of the Mealy 
type. They contain logic AND-OR gate ar- 
rays with user programmable connections 
which control the inputs of on-chip State and 
Output registers. These consist respective- 
ly of 6 Qp, and 8 Qp edge triggered, clocked 
S/R flip-flops, with an asynchi'onous Preset 
option. All flip-flops are unconditionally 
preset to "1" during power turn on. 

The AND array combines 16 external inputs 
'o-15 with 3 internal inputs Pq-s fed back 
from the State register to form up to 48 Tran- 
sition terms (AND terms). All Transition 
terms can include True, False, or Don't Care 
states of the controlling variables, and are 
merged in the OR array to issue next-state 
and next-output commands to their respec- 
tive registers on the Low to High transition of 
the Clock pulse. Both True and Complement 
Transition terms can be generated by op- 
tional use of the internal input variable (C) 
from the Complement array. Also, if desired, 
the Preset input can be converted to Output- 
Enable function, as an additional user 
programmable option. 

Both devices are available in commercial 
and military temperature ranges. For the 
commercial temperature range (0°C to 
+75°C) specify N82S104/ 105, F or N. and 
for the military temperature range (— 55°C 
to +125''C) specify S82S104/105, F, I, G 
or R. 

LOGIC DIAGRAM 



FEATURES 



Field programmable (Ni-Cr link) 
16 input variables 
8 output functions 
48 transition terms 
6-bit state register 
8-bit output register 
Transition complement array 
Positive edge trigger clock 
Programmable asynchronous preset 
or output enable 

Power-on preset to all "1" of internal 

registers 

f(max) = 20MHz 

650mW power dissipation (typical) 

TTL compatible 

Single -i-SV supply 

Open collector and tri-state versions 



APPLICATIONS 

• Interface protocols 
e Sequence detectors 

• Peripheral controllers 

• Timing generators 

• Sequential circuits 

• Elevator controllers 

• Security locking systems 

• Counters 

• Shift registers 




(C) 



'0-15 



48 

"COMPLEMENT" 
ARRAY 











(1) 




48 AND GATES 



-/— 
48 



"AND" ARRAY 



(N) 



'OR" ARRAY 



28 OR GATES 



PR 
S Qp 
6-BIT 
STATE 
REGISTER 
R CK 

A 



CLK 



R CK 

8-BIT 
OUTPUT 
REGISTER 

S Op 

PR 




0-7 



INTEGRATED FUSE LOGIC 
SERIES 28 

PIN CONFIGURATION 



R,I,F,N PACKAGE* 


CLK [T 




m vcc 


■/[I 




27] 'a 


led 




m '9 


'5 [I 




m '10 


4 Li_ 




24] '11 


'3 [I 




23] '12 


'2 [I 




22] '13 






21] Il4 


"o [E 




20] Il5 


F7Q0 




IHpr/oT. 


F6[lT 




18] Fq 








F4 [n 




jUFj 


GND |14 






*F = Cerdip F 


1= Flat Pack 




N = Plastic 


= Ceramic 







G PACKAGE 






Fg F7 Iq Ii I2 I3 I4 

R H m m m m m 








T|l5 


F4Q3; 




T|'6 


GNPflT 




T] I7 


F3Q7 




TJCLK 


F2 Q7 




28]VCC 


Fi Q7 




if] '8 


FoIlT 




E] '9 




[I9j [20J [21J [22J [23j [24j [25j 




PR/OE lis Ii4 ha I12 '11 'lO 




G = Leadless 





CO 

o 

-»— ' 
CD 

c 
CO 
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FIELD PROGRAMMABLE LOGIC SEQUENCER (16x48x8) 82Si MAlixij/sIsi^^^ ill:! 



DC ELECTRICAL CHARACTERISTICS 



N82S104/105, N82S104A/105A: CC < Ta < + 75'C, 4.75V < Vqc ^ 5.25V 
S82S104/105, S82S104A/105A: -55°C < Ta < + 125"C, 4.5V < Vcc ^ 5.5V 



PARAMETER 


TEST CONDITIONS 


N82S104A/105A 
N82S104/105 


S82S104A/105A 
S82S104/105 


UNIT 


MIn 


Typ* 


Max 


Min 


Typ» 


Max 


V|H 
V|L 
V|C 


Input voltage^ 
High 
Low 

Clampa" 


Vcc ~ Max 
Vcc ~ Min 
Vcc - Min, l|N = -18mA 


2 


-0.8 


0.85 
-1.2 


2 


-0.8 


0.8 
-1.2 


V 


VOH 

Vol 


Output voltage 
High (82S 105)3 5 
Low3'6 


Vcc ~ Min 
lOH = -2mA 
lOL - 9.6mA 


2.4 


u.oo 




2.4 


u.oo 


u.ou 


V 


•iH 
l|L 
l|L 


Input current 
High 
Low 

Low (CK input) 


V|N = 5.5V 
V|N = 0.45V 
V|N = 0.45V 




<i 

-10 
-50 


25 
-100 
-250 




<i 

-10 
-50 


50 
-150 
-350 


mA 


'OLK 
lO(OFF) 

'OS 


Output current 
Leakage^ 

Hi-Z state (82S105)7 
Short circuit (82S105)'»'8 


Vcc = Max 
VoUT = 5.5V 
VoUT = 5.5V 
VouT = 0.45V 

VoUT = OV 


-20 


1 
1 

-1 


40 
40 
-40 
-70 


-15 


1 
1 

-1 


60 
60 
-60 
-85 


mA 


•cc 


Vcc supply current^ 


Vcc = Max 




120 


180 




120 


185 


mA 


C|N 
COUT 


Capacitance^ 
Input 
Output 


Vcc = 5.0V 
V|N = 2.0V 
VoUT = 2.0V 




8 
10 






8 
10 




PF 



NOTES 

1 . Stresses above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only, and functional operation of the 
device of these or any other condition above those indicated in the operation of the 
device specifications is not implied. 

2. All typical values are at Vqq - 5V, Ta 25° C. 

3. All voltage values are with respect to network ground terminal. 

4. Test one at a time. 



5. Measured with V||_ applied to O.E. and a logic high stored, or with applied to PR. 

6. Measured with a programmed logic condition for which the output is at a low logic level, 
and V||_ applied to PR/O.E. Output sink current is supplied thru a resistor to Vcc- 

7. Measured with V||^ applied to PR/O.E.. 

8. Duration of short circuit should not exceed 1 second. 

9. Ice *s measured with the PR/O.E. input grounded, all other inputs at 4.5V and the 
outputs open. 



AC ELECTRICAL CHARACTERISTICS Ri = 47on, R2 = ikj], Cl = 30pF 

N82S104/105: CC < Ta < +75°C, 4.75y < Vcc ^ 5.25V 



PARAMETER 


TO 


FROM 


N82S104/105 


N82S104/105A 


UNIT 


Min 


Typ^ 


Max 


Min 


Typi 


Max 




Pulse width 


















ns 


''"CKH 


Clock^ high 


CK- 


CK-l- 


30 


15 




25 


15 






TCKL 


Clock low 


CK + 


CK- 


30 


15 




25 


15 






TCKPI 


Period (w/o c-array) 


CK-f 


CK-i- 


90 


40 




60 


40 






'''CKP2 


Period (w/c-array) 


CK-t- 


CK + 


120 


60 




80 


50 






TpRH 


Preset pulse 


PR-f 


PR- 


25 


15 




25 


15 








Set-up time 


















ns 


Tisi 


Input 


CK-i- 


Input ± 


60 






40 








T|S2 


Input (through Complement array) 


CK + 


Input ± 


90 






60 










Power-on preset 


CK- 


Vcc + 





-10 







- 10 






TpRs 


Preset 


CK- 


PR- 





- 10 







- 10 








Hold time 


















ns 


TlH 


Input 


Input ± 


CK-H 


5 


- 10 




5 


- 10 








Propagation delay 


















ns 


T'CKO 


Clock 


Output ± 


CKh- 




15 


30 




15 


20 




Toe 


Output enable 


Output - 


O.E.- 




20 


30 




20 


30 




Tod 


Output disable 


Output -1- 


0.E.+ 




20 


30 




20 


30 






Preset 


Output + 


PR-l- 




18 


30 




18 


30 




TppR 


Power-on preset 


Output -1- 


Vcc + 







10 







10 






Frequency of operation 


















MHz 


'max 


w/o c-array 










11.11 






16.66 




^MAX 


w/c-array 










8.33 






12.5 





to 
o 

c 

D) 
CO 
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OCTOBER 1982 



FIELD PROGRAMMABLE GATE ARRAY (18X12) 



82S150 (O.C.)/82S151 (T.S.) 



Preview 



DESCRIPTION 

The 82S150 and the 82S151 are single level 
logic elements, consisting of 12 AND gates 
with fusible link connections for program- 
ming I/O polarity, I/O direction and output 
enable control. 

All gates are linked to 6 inputs (I) and 12 
bidirectional I/O lines (B). These yield vari- 
able I/O gate configurations via 3 direction 
control gates (D), ranging from 18 inputs to 
12 outputs. 

On chip T/C buffers couple either True (I, B) 
or Complement (I, B) input polarities to each 
AND gate. The polarity of all gate out- 
puts is individually programmable through a 
set of EX-OR gates for implementing AND/ 
NAND logic functions. Alternately, if de- 
sired, OR/NOR logic functions can also be 
realized by programming for each gate the 
complement of its inputs and output 
(DeMorgan's Theorem). 

The 82S150 and the 82S151 are field 
programmable, enabling the user to quickly 
generate custom patterns using standard 
programming equipment. 

Both devices are available in a 20-pin slim 
line package. For the commercial tempera- 
ture range (CC to -h75''C) specify 
N82S150/151 N or F. For the military tem- 
perature range (-55''C to -l-125''C) specify 
S82S150/151 F only. 

FUNCTIONAL DIAGRAM 



FEATURES 

• Field Programmable (Nl-Cr link) 

• 6 Inputs 

• 15 Product Terms: 

12 Logic Terms 
3 Control Terms 

• 12 bidirectional I/O lines 

• Active high or low outputs 

• Programmable output enable 

• Power dissipation: 650mW (typ) 

• I/O propagation delay: 25ns (max) 

• Input loading 

N82S150/151: -100/iA(max) 
S82S150/151: - 150/iA (max) 

• Output options 

82S150: open collector 
82S151: three-state 

• TTL compatible 



APPLICATIONS 

• Random gating functions 

• Address decoding 

• Code detectors 

• Memory mapped I/O 

• Fault monitors 

• I/O port decoders 



INTEGRATED FUSE LOGIC 
SERIES 20 

PIN CONFIGURATION 



F.N PACKAGES 






20]Vcc 


•id 




ilJBii 


"aU 




HI Bio 


'3 [I 




HI Bg 


uCI 




m Bg 






]I]B7 


Bod 




iU Be 


BiCl 




Hi Bg 


Bad 




iU B4 


GND Qi 




m B3 


F = Cerdip 




N = Plastic 





LOGIC FUNCTIONS 




Typical Output Functions: 
Active-High 
X = A . B . 

Active-Low 

X = A .B.C. 

X = A+B + C-f- 

NOTES: 

1. For each of the 12 outputs, either function X 
(active-high) or X (active-iow) is available, but not 
both. The desired output polarity is programmed 
via the EX-OR gates. 

2. X, A, B, C, etc. are user defined connections to 
fixed inputs (I) and bidirectional pins (B). 



(0 
O 

C . 

Ui 
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BIPOLAR MEMORY DIVISION 



OCTOBER 1982 



FIELD PROGRAMMABLE GATE ARRAY (18X12) 


82S150 (O.C.)/82S151 (T.S.) 


ABSOLUTE MAXIMUM RATINGS 


INTEGRATED FUSE LOGIC 
SERIES 20 

THERMAL RATINGS 



PARAMETER 


RATING 


UNIT 


MIn 


Max 


Vcc 


Supply voltage 




+7 


Vdc 


V|N 


Input voltage 




+5.5 


Vdc 


VoUT 


Output voltage 




+5.5 


Vdc 


■in 


Input currents 


-30 


+30 


mA 


'out 


Output currents 




+ 100 


mA 




Temperature range 






C 


Ta 


Operating 










N82S150/151 





+75 






S82S150/151 


-55 


+ 125 




TSTG 


Storage 


-65 


+ 150 







Mili- 


Commer- 


TEMPERATURE 


tary 


ciai 


Maximum junction 


175°C 


150°C 


Maximum ambient 


125°C 


75*C 


Allowable thermal rise 






ambient to junction 


50°C 


75''C 



DC ELECTRICAL CHACTERISTICS 



N82S150/151: 0°G < Ta < +75°C, 4.75V < Vcc ^ 5.25V 
8828150/151: - 55°C < < + 125°C, 4.5V < Vcc ^ 5.5V 



PARAMETER 


TEST CONDiTiON 


N82S150/151 


882150/151 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Input voltage^ 
V|L Low 
V|H High 
V|c Clamp^'* 


Vcc ~ 
Vcc = Max 
Vcc= Min, 1 in = - 18mA 


2.0 


-.8 


.85 
-1.2 


2.0 


-.8 


.80 
-1.2 


V 


Output voltage^ 
Vol Low 
Vol Low 
VoH High 


Vcc ~ Min 
■OL = 10mA 
lOL = 8mA 
lOH = -2mA 


2.4 




.5 


2.4 




.5 


V 


Input Current 
l|L Low 
l|H High 


Vl^4 = 0.45V 
V|N = 5.5V 






-100 
40 






-150 
50 


mA 


Output Current 
'OLK Leakage (828 1 50) 
'O(OFF) Hi-Z state (828151) 

lOS Short circuit (828151)'''^ 


Vcc = "lax 
VoUT = 5.5V 
VoUT = 5.5V 
VoUT = •45V 

VoUT = OV 


-20 




40 
40 
-40 
-70 


-15 




60 
60 
-60 
-85 


mA 

mA 

mA 


Ice Vcc supply current 


Vcc = "lax 




130 


155 




130 


155 


mA 


Capacitance 
C|N Input 
Cb I/O 


Vcc = 5V 
V|N = 2.0V 
Vb = 2.0V 




8 
15 






8 
15 




PF 



AC ELECTRICAL CHACTERISTICS Ri = 470fi, R2= iKn 

N828150/151: 0°C < Ta ^ +75°C, 4.75V < Vcc ^ 5.25V 
8828150/151: -55°C < Ta < + 125X, 4.5V < Vcc ^ 5.5V 



PARAMETER 


TO 


FROM 


TEST 


N82S150/151 


S82S150/151 


UNIT 


CONDITIONS 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


TPD 


Progagation delay 


Output ± 


Input ± 


Cl = 30pF 




20 


25 




20 




ns 


Toe 


Output enable 


Output- 


Input ± 






20 


25 




20 




ns 


Tqd 


Output disable^ 


Output+ 


Input ± 


Cl = 5pF 




20 


25 




20 







NOTES 
1 



stresses above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This It a stress rating only, and functional operation of the 
device of these or any other condition above those Indicated in the operation of the 
device specifications Is not implied. 
All typical values are at Vqc •• 6V, Ta = 25*C. 
All voltage values are with respect to network ground terminal. 
Test one at a time. 



5. Duration of short circuit should not exceed 1 second. 

6. Measured at Vj = Vql + 5V. 
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FIELD PROGRAMMABLE LOGIC ARRAY (18X32X10) 



82S15210.C.)/82S153 (T.S.) 
82S152A (6.C.)/82S153AiT.S.i 



DESCRIPTION 

The 82S152 and 82S153 are two-level logic 
elements, consisting of 32 AND gates and 
10 OR gates with fusible link connections for 
programming I/O polarity and direction. 

All AND gates are linked to 8 inputs (I) and 
10 bidirectional I/O lines (B). These yield 
variable I/O gate configurations via 10 di- 
rection control gates (D), ranging from 18 
inputs to 10 outputs. 

On chip T/C bufferscoupie either True (I, B) 
or Complement (1, B) input polarities to all 
AND gates, whose outputs can be optionally 
linked to all OR gates. Their output polarity, 
in turn, is individually programmable through 
a set of EX-OR gates for inplementing AND- 
OR or AND-NOR logic functions. 

The 82S152 and the 82S153 are field 
programmable, enabling the user to quickly 
generate custom patterns using standard 
programming equipment. 

Both devices are available in a 20 pin slim 
line package. For the commercial temper- 
ature range (O'C to +75'C) specify 
N82S152/153 N or F and N82S152A/153A N 
or F. For the military temperature range 
(-SS-C to -H25»C) specify S82S152/153 F 
only and S82S152A/153A F only. 

FUNCTIONAL DIAGRAM 



FEATURES 

• Field programmable (Ni-Cr links) 

• 8 Inputs 

• 32 AND gates 

• 10 OR gates 

• 10 bidirectional I/O lines 

• Active high or low outputs 

• 42 Product Terms: 

32 Logic terms 
10 Control terms 

• I/O propagation delay: 

N82S152/153: 40ns (max) 
N82S152A/153A: 30ns (max) 
S82S152/153: 60ns (max) 
S82S152A/153A: 45ns (max) 

• input loading 

N82S152/1S3: - lOO^A (max) 
S82S152/153: -150/xA(max) 

• Power dissipation: 

650mW (typ) 

• Output options: 

82S152: open collector 
82S153: tri-state 

• TTL compatible 
APPLICATIONS 

• Random logic 

• Code converters 

• Fault detectors 

• Function generators 

• Address mapping 

• IMultiplexing 



INTEGRATED FUSE LOGIC 
SERIES 20 

PIN CONFIGURATION 



'0 d ^ 


20] Vcc 


•iq: 


la] Bg 


12 \T 


TbI Bs 


■ '3 n: 


17] 87 


'4 [E 


lejae 


Is [T 


25]b5 


16 [T 


]4]b4 


'7 [I 


22] B3 


Bo [T 


]2]B2 


GND [lO 


n] Bi 


F = Cerdip 




N = Plastic 





LOGIC FUNCTION 




Typical product term: 
Pn = A.B.C.D... 

Typical logic function: 
At Output Polarity = H 
X=P0-f-P1 + P2 



At O utput Polarity = L 
X=P0+P1 + P2-|-. . 
X= PO . PI . P2 . . . 



NOTES: 

1. For each of the 10 outputs, either function X 
(active-high) orY(active-low) is available, but not 
both. The desired output polarity is programmed 
via link (L). 

2. X, A, B, C, etc. are user defined connections to 
fixed inputs (I) and bidirectional pins (B). 



(0 
O 
•*-> 
<D 
C 
D) 
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FIELD PROGRAMMABLE LOGIC ARRAY (1 8 X 32 X i 0) 



82S152 (0.0/828163 (T.S.) 
82S152A (O.C.)/82S153A (T.S.) 



ABSOLUTE MAXIMUM RATINGS^ 



INTEGRATED FUSE LOGIC 
SERIES 20 

THERMAL RATINGS 



PARAMETER 


RATING 


UNIT 


Min 


Max 


Vcc 


Supply voltage 




+7 


Vdc 


V|N 


Input voltage 




+5.5 


Vdc 


VoUT 


Output voltage 




+5.5 


Vdc 


l|N 


Input currents 


-30 


+30 


mA 


'OUT 


Output currents 




+ 100 


mA 




Temperature range 






C° 


Ta 


Operating 










N82S1 52/1 53/1 52A/153A 





+75 






S82S1 52/1 53/1 52A/153A 


-55 


+ 125 




TSTG 


Storage 


-65 . 


+ 150 







Mili- 


Commer- 


TEMPERATURE 


tary 


cial 


Maximum junction 


175°C 


ISCC 


Maximum ambient 


125*'C 


75''G 


Allowable thermal rise 






ambient to junction 


50''C 


75''C 



DC ELECTRICAL CHARACTERISTICS 



NB2S152/153, N82S152A/153A: 0°C < Ta < +75''C, 4.75 < Vqc ^ 5.25V 
S82S152/153, S82S152A/153A: -55''C < Ta < +125°C, 4.5V < Vqc ^ 5.5V 



PARAMETER 


TEST CONDITION 


N82S152/153 


8828152/153 


UNIT 


Min 


Typ 


Max 


Min 


Typ 


Max 


Input voltage 
V|L Low 
V|H High 
V|c Clamp 


Vcc = min 
Vcc = max 
Vcc ~ min, lin = —18mA 


2.0 


-.8 


.85 
-1.2 


2.0 


-.8 


.80 
-1.2 


V 


Output voltage 
Vql Low 
Vql * Low 
Vqh High 


Vcc = min 
Iql ~ 15mA 
Iql = 12mA 
Iqh = -2mA 


2.4 




.5 


2.4 




.5 


V 


Input current 
l|L Low 
l|H High 


V|N = 0.45V 
V|N = 5.5V 






-100 
40 






-150 
50 


mA 


Output current 
IqlK Leakage (82S152) 
•O(OFF) Hi-Z state (82S 153) 

Iqs Short circuit (82S153) 


Vcc = max 
VoUT = 5.5V 
VquT = 5.5V 
VoUT = •45V 

VouT = OV 


-20 




40 
40 
-40 
-70 


-15 




60 
60 
-60 
-85 


mA 

mA 

mA 


'CC Vcc supply current^ 


Vcc = max 




130 


155 




130 


165 


mA 


Capacitance 
C||y| Input 
Cb I/O 


Vcc = 5V 
V|N = 2.0V 
Vb = 2.0V 




8 
15 






8 
15 




PF 



AC ELECTRICAL CHACTERISTICS Ra = 470n, R2 = i Kn 

N82S152/153, N82S152A/153A: 0°C < Ta < +75°C, 4.75 < Vcc ^ 5.25V 
S82S152/153, S82S152A/153A: -55°C < Ta < +125°C, 4.5V < Vcc ^ 5.5V 



PARAMETER 


TO 


FROM 


TEST 
CONDITIONS 


N82S152/153 


S82S152/153 


UNIT 


Min 


Typ 


Max 


Min 


Typ 


Max 


TpD Progagation delay 
Tqe Output enable 


Output ± 
Output- 


Input ± 
Input ± 


Cl = 30pF 




30 
25 


40 
35 




30 
25 


55 
45 


ns 


Tqd Output disable 


Output+ 


Input ± 


Cl = 5pF 




25 


35 




25 


45 


ns 


PARAMETER 


TO 


FROM 


TEST 
CONDITIONS 


N82S152A/153A 


S82S152A/153A 


UNIT 


Min 


Typ 


Max 


Min 


Typ 


Max 


TpD Progagation delay 
Tqe Output enable 


Output ± 
Output- 


Input ± 
Input ± 


Cl = 30pF 




20 
20 


30 
30 




20 
20 


45 
40 


ns 


Tqd Output disable 


Output+ 


Input ± 


Cl = 5pF 




20 


30 




20 


40 


ns 
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BIPOLAR MEMORY DIVISION 



OCTOBER 1982 



FIELD PROGRAMMABLE LOGIC SEQUENCER 
(16X32X12) 



82S154/6/8 (O.C.)/82S155/7/9 (T.S.) 



Preview 



DESCRIPTION 

The 82S154/155/156/157/158/159 are Open Col- 
lector and TrI-state registered logic elements 
combining AND/OR gate arrays with clocked J/K 
flip-flops, dynamically convertible to D-type via a 
"foldback" inverting buffer and control gate Fq. 
They all have similar organization, featuring 
respectively 4, 6, or 8 registered I/O outputs (F), 
in conjunction with 8, 6, or 4 bidirectional I/O 
lines (B). These yield variable I/O gate and 
register configurations via control gates (D, L) 
ranging from 16 inputs to 12 outputs. 

The AND/OR arrays consist of 32 logic AND 
gates, 13 control AND gates, and 21 OR gates 
with fusible link connections for programming 
I/O polarity and direction. All AND gates are 
linked to 4 inputs (I), bidirectional I/O lines (B), 
internal flip-flo£ outputs (0), and Complement 
Array output (C). The Complement Array con- 
sists of a NOR gate optionally linked to all AND 
gates for generating and propagating com- 
plementary AND terms. 

On chip l/C buffers cou£le either True (I, B, Q) or 
Complement (T, B, Q, C) input polarities to all 
AND gates, whose outputs can be optionally 
linked to all OR gates. One group of OR gates 
drives bidirectional I/O lines (B), whose output 
polarity is individually programmable through a 
set of EX-OR gates for implementing AND-OR or 
AND-NOR logic functions. Another group drives 
the J-K inputs of all flip-flops, as well as 
asynchronous Preset and Reset lines (P, R), 
(except the 82S158/159, where AND functions 
are provided). 

All flip-flops are positive edge trigger and can be 
used as input, output, or I/O (for interfacing with 
a bidirectional data bus) in conjunction with load 
control gates (L), steering inputs (I), (B), (Q) and 
programmable output select lines (E). 

The 82SXXX are field programmable, enabling 
the user to quickly generate custom patterns 
using standard programming equipment. 



FLIP-FLOP TRUTH TABLE 





O.E. 


L 


CK 


P 


R 


J 


K 





F 


















H/HI-Z 


t 


L 


X 


X 


L 


X 


X 


X 


L 


H 




L 


X 


X 


H 


L 


X 


X 


H 


L 




L 


X 


X 


L 


H 


X 


X 


L 


H 




L 


L 


t 


L 


L 


L 


L 


Q 


Q 


+5 


L 


L 


t 


L 


L 


L 


H 


L 


H 




L 


L 


t 


L 


L 


H 


L 


H 


L 




L 


L 


t 


L 


L 


H 


H 


Q 


Q 




H 


H 


t 


L 


L 


L 


H 


L 


H* 




H 


H 


t 


L 


L 


H 


L 


H 


L* , 




-HOV 


X 


t 


X 


X 


L 


H 


L 


H" 




X 


t 


X 


X 


H 


L 


H 


L*. 



NOTES 

1. Positive Logic: 

J/K ^TQ-t-T, -t-Tg T47 

"■"n = C»(lo«'i "'a •'•(°o*°i )*<^0*^1 • ) 

2. f denotes transition from Low to High level. 

3. X = Don't Care 

4. * - Forced at F„ pin for loading J/K flip-flop in I/O 
mode. L must be enabled, and other active disabled 
via steering input(s) I. B, or Q. 

5. At P = R = H, Q = H. The final state of Q depends on 
which is released first. 

6. * * = Forced at F„ pin to load J/K flip-flop independent 
of program code (Diagnostic mode). 



All devices are available in a 20-pin, slim line 
package. For the commercial temperature 
range (CC to +75''C) specify N82SXXX N or F. 
For the military temperature range (— 55°C to 
+ 125°C) specify S82SXXX F only. 

FEATURES 

• Field programmable (Ni-Cr link) 

• 4 Inputs 

• 13 control gates 

• 32 AND gates 

• 21 OR gates 

• 45 product terms: 
32 logic terms 

13 control terms 

• Bidirectional I/O lines: 82S154/155— 8 

82S156/157— 6 
82S158/159— 4 

• Bidirectional Registers: 82S154/155— 4 

82S156/157— 6 
82S158/159 — 8 

• J/K, T, or D-type flip-flops 

• Asynchronous Preset/Reset 

• Complement Array 

• Active high or low outputs 

• Programmable O.E. control 

• Positive edge trigger clock 

• Power-on reset of ail flip-flopw (F^ = "1") 

• Clock frequency: N82SXXX: 15 MHz (max) 

S82SXXX: MHz (max) 

• Input loading: N82SXXX: - lOO/iA (max) 

S82SXXX: -150/iA(max) 

• Power dissipation: 650mW (typ) 

• TTL Compatible 
APPLICATIONS 

• Random sequential logic 

• Synchronous up/down countars 

• Shift registers 

• Bidirectional data buffers 

• Timing function generators 

• System controllers/synchronizers 

• Priority encoder/registers 

FUNCTIONAL DIAGRAM 



INTEGRATED FUSE LOGIC 
SERIES 20 

PIN CONFIGURATION 



(LOGIC TERMS) 
^O Fc 



(CONTROL TERMS) 
P R L D 



«□ — 



Q- 
Q- 



00 



3^ 



31- 



0000 



(n) 

K <1 



CK 
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F,N PACKAGES 




CK(T 




Z] Vcc 


'oE 




J3B7 








'2 [I 




J3F3 


I3 IT 

82S154/155 J)Z 




7b] Fg 
l]Fl 


Bid 




m ^0 


B2IZ 




m B5 


B3Q: 




]I]B4 


GND Ij? 




n]O.E. 






CK(T 




iH Vcc 


'oo: 




iEBs 


"1 H 






l2[T 




17] F4 


823156/157 J 




m ^3 

jEF2 


Bi[T 




13 Fi 


B2CL 




Fq 


B3[T 




TEB4 


GND [To 




IT] O.E. 






CK[T 




iH Vcc 


'oU 






lid 






"2d 






'3 d 

823158/159 „ ^ 

Bod 




IDF3 


BiU 




u] F2 


Bad 




77] Fi 


Bad 






F = Cerdip GND[io 




TT]O.E. 


N = Plastic 





-<j-no^- 



1 







-OBo 



]><M— Dfo 
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BIPOLAR MEMORY DIVISION 



OCTOBER 1982 



FIELD PROGRAMMABLE LOGIC SEQUENCER 
(16X32X12) 


82S154/6/8 (O.C.)/82S155/7/9 (T.S.) 


ABSOLUTE MAXIMUM RATINGS^ 


INTEGRATED FUSE LOGIC 
SERIES 20 

THERMAL RATINGS 



PARAMETER 


RATING 


UNIT 


Min 


Max 


Vcc 


Supply voltage 




+7 


Vdc 


V|N 


Input voltage 




+5.5 


Vdc 


VoUT 


Output voltage 




+5.5 


Vdc 


'in 


Input currents 


-30 


+30 


mA 


'OUT 


Output currents 




+ 100 


mA 




Temperature range 






"C 


ta 


Operating 










N82S154/5/6/7/8/9 





+75 






S82S154/5/6/7/8/9 


-55 


+ 125 




TSTQ 


Storage 


-65 


+ 150 









COM- 




MILI- 


MER- 


TEMPERATURE 


TARY 


CIAL 


Maximum 






junction 


175°C 


150*'C 


Maximum 






ambient 


125''C 


75°C 


Allowable thermal 






rise ambient 






to junction 


50°C 


75'C 



DC ELECTRICAL CHARACTERISTICS N82S154/5/6/7/8/9: 0° < Ta < +75°C, 4.75V < Vcc ^ 5.25V 

S82S154/5/6/7/8/9: -55''C < Ta < +125°C, 4.5V < Vcc ^ 5.5V 



PARAMETER 


TEST CONDITIONS 


N82S154/5/6/7/8/9 


S82S154/5/6/7/8/9 


UNIT 


Min 


Typ2 


Max 


Min 


Typ2 


Max 


Input voltage^ 
V|H High 
V|L Low 
V|c Clamp 


Vcc - 

Vcc ~ Min 
Vcc ~ Min, l||v| = —18mA 


2 


-0.8 


0.85 
-1.2 


2 


-0.8 


0.8 
-1.2 


V 


Output voltage^ 
Vqh High (82S155/7/9) 
Vql Low 
Vql Low 


Vcc - Min 
'oh = -2mA 
Iql = 10mA 
Iql = 10mA 


2.4 


0.35 


0.5 


2.4 


0.35 


0.5 


V 


Input current 
l|H High 
l|L Low 
l|L Low (CK input) 


V|N = 5.5V 
V|N = 0.45V 
V|N = 0.45V 




<1 
-10 
-50 


40 
-100 
-250 




<1 
-10 
-50 


50 
-150 
-350 




Output current 
IqlK Leakage^ 
'O(OFF) Hi-Z state (82S 155/ 7/9)7 

Iqs Short circuit (82S 1 55/7/9)^ 6 


Vcc = Max 
VquT = 5.5V 
VquT = 5.5V 
VquT = 0.45V 

VquT = OV 


-20 


1 
1 

-1 


40 
40 
-40 
-70 


-15 


1 
1 

-1 


60 
60 
-60 
-85 


nk 
mA 

mA 


'CC Vcc supply current^ 


Vcc = Max 




130 


155 




130 


155 


mA 


Capacitance 
C||^ Input 
CoUT Output 


Vcc = 5.0V 
V|N =2.0V 
Vqut = 2.0V 




8 
15 






8 
15 




PF 



C 
CO 



NOTES 

1. Stresses above those listed under "Absolute Maximum 
Ratings" may cause permanent damage to the device. 
This is a stress rating only, and functional operation of 
the device of these or any other condition above those 
indicated in the operation of the device specifications is 
not implied. 

2. All typical values are at Vqq " 5V, T^ * 25°C. 

3. AH voltage values are with respect to networit ground 
terminal. 

4. Test one at a time. 

5. Measured with V|^ applied to O.E. 

6. Duration of short circuit should not exceed 1 second. 

7. Ice *' measured with the O.E. input grounded, all other 
inputs at 4.SV and the outputs open. 
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BIPOLAR MEMORY DIVISION 



OCTOBER 1982 



FIELD PROGRAMMABLE LOGIC SEQUENCER 
(16X32X12) 



82S154/6/8 (O.C.)/82S155/7/9 (T.S.) 



Preview 



INTEGRATED FUSE LOGIC 
SERIES 20 

AC ELECTRICAL CHARACTERISTICS Ri = 47on. Rg = ikn 

N82S154/5/6/7/8/9: 0°C < Ta < +75°C, 4.75V < Vqc ^ 5.25V 
S82S154/5/6/7/8/9: -55°C < Ta < +125°C. 4.5V < Vqc ^ 5.5V 



PARAMETER 


TO 


FROM 


TEST 


N82S154/5/6 77/8/9/ 


S82S154/5/6/7/8/9 


UNIT 


CONDITIONS 


Min 


Typi 


Max 


Min 


Typi 


Max 


TCKH 
TCKL 
TCKP 
TpRH 


Pulse width 
Clock2 high 
Clock low 
Period 

Preset/Reset pulse 


CK- 
CK+ 
CK+ 
(I.B)+ 


CK+ 
CK- 
CK+ 
(I.B)- 




25 
25 
65 
25 


20 
20 
50 
20 






20 
20 
50 
20 




ns 


TlSl 
T|S2 
T|S3 


Set up time 
Input 

Input (through Fp) 
input (through 
Complement array)'' 


CK+ 
CK+ 


(I.B)± 
F± 

(I.B)± 


Cl = 30pF 


35 
10 

45 


30 
5 

40 






30 
5 

40 




ns 


TlHI 
T|H2 


Hold time 
Input 


CK+ 
CK+ 


(I.B)± 
F± 






-10 
-5 








-10 
-5 




ns 


TCKO 
TOEl 
TODI 


Propagation delay 
Clock 

Output enable 
Output disable^ 


F± 
F- 


CK+ 

oT- 






25 
20 


30 
25 




25 
20 




ns 


F+ 


0.E.+ 


Cl = 5pF 




20 


25 




20 






TpD 

■'■0E2 

■•"002 


Output 

Output enable 
Output disable^ 


B± 
B± 


(I.B)± 
(I.B)+ 
(I.B)- 


Cl = 30pF 




35 
35 


40 
40 




35 
35 






B+ 


Cl = 5pF 




35 


40 




35 






TPRO 
TPPR 


Preset /Reset 
Power-on preset 


F± 
F- 


(l,B)+ 

vcc+ 


Cl = 30pF 




50 



65 
10 




50 








NOTE 

1. All typical values are at Vqq 



5V, T» = 25''C. 



2. To prevent spurious clocking, clock rise time (l0%-90%) 

3. Measured at Vj = Vql + 0.5 V. 

4. When using the Complement Array Tq|^p = 75ns (min). 



TEST LOAD CIRCUIT 



"o 

Bw 

Bx 
CK 



VCC 



OUT 



GND 



T 



By 
Bz 

FN 
OE. 



R2 > ZZCl 



"ZZ (INCLUDES 

SCOPE AND JIG 
CAPACITANCE) 



VOLTAGE WAVEFORM 



INPUT PULSES 

+3.0V — — 1 



ov 



+3.0V 




90% 




tr tf. 



10% 



5n« 



jsns 

— *j5iwt* ►jsi 



Measurements: All circuit delays are measured at 
the +1.5V level of Inputs and outputs, unless other- 
wise specified. 



90% 
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BIPOLAR MEMORY DIVISION 

2304-BIT BIPOLAR RAM (256x9) 



OCTOBER 1982 

82S212A(T.S.) 



(0 

c 
CO 



DESCRIPTION 

The organization of the 82S212A allows 
byte wide storage of data, including parity. 
Where parity is not required, the ninth bit 
can be used as a tag for each word stored. 
The 82S212A is ideal for scratch-pad, 
pushdown stacl<s, buffer memories, and 
other internal memory applications in 
which space and performance require- 
ments dictate a wide data path in favor of 
word depth. 

The 82S212A data inputs and outputs are 
common (common I/O) with separate out- 
put disable (OD) line that allows ease of 
read/write operations using a common 
bus. 

TRUTH TABLE 



The 82S212A is available in the commer- 
cial temperature range. For the commer- 
cial temperature range (CC to 75°C) spec- 
ify N82S212AF or N. 



FEATURES 

• Address access time: 

N82S212A: 35ns max 

• Power dissipation: 0.3mW/bit 

• Tri-state outputs 

• Schottlty ciamped TIL 

APPLICATIONS 

• Cache memory 

• Buffer storage 

• Writable controi store 



PIN CONFIGURATION 



MODE 


WE 


CE 


OD 


IN /OUT 


Disable output 


X 


X 


1 


High Z 


Disable R/W 


X 


1 


X 


High Z 


Write 








1 


Data in 


Read 


1 








Data out 



X = Don't care 

BLOCK DIAGRAM 



Ao 

Al 

A2 

A3 

A4. 

As 

Ae . 

A7 ■ 

we . 

CE . 



DEC. 
1 OF 



Y DEC. 
1 0F8 



72 

i 




32 


MEMORY CELL MATRIX 
32X72 = 2304 



7^ 



1 OF 8 (XQ) 



CONTROL 
LOGIC 



READ/WRITE CKTS. 



11 M 1 n 11 

Do Di 02 D3 D4 D5 Dg D7 Ds 



ABSOLUTE MAXIMUM RATINGS 



N, F PACKAGE* 



Da Cl 


22] vcc 


07 [T 


21] A7 


06 |T 


lo] A6 


05 [T 


jg] A5 


D4 [T 


23] A4 


03 [T 


Jt] A3 


02 [T 


JU A2 


01 [T 




Do |T 


"mI Ao 


00 Qo 




GND fl7 


I2] WE 



•F=Ce.'dip 
N = Plastic 



TOP VIEW 



TYPICAL I/O STRUCTURE 




PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


+7 


Vdc 




Input voltage 


-1-5.5 


Vdc 


Vo 


Off-state output voltage 


+5.5 


Vdc 




Temperature range 




°C 


Ta 


Operating 


to -1-75 




TSTG 


Storage 


-65 to +150 
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BIPOLAR MEMORY DIVISION 



OCTOBER 1982 



2304-BIT BIPOLAR RAM (256 X 9) 82S21 2A (T.S.) 



DC ELECTRICAL CHARACTERISTICS^ N82S212A: 0°C < < + 75°C, 4.75V < Vcc ^ 5.25V 



PARAMETER 


TEST CONDITIONS 


N82S212A 


UNIT 


Min 


Typ 


Max 


V,L 
V|H 
V|C 


Input voltage 
Low 
High 
Clannp2 


Vcc = Min 
Vcc = Max 
Vrr^ = Min liki= — 1PmA 


2.0 




.85 
- 1.5 


V 


Vol 


Output voltage 
Low"^ 


Vcc= Min, Iql = 8.0mA 






0.5 


V 


l|L 
l|H 


Input current 
Low 
High 


•IN — U.'JOV 

Vim = 5.5V 






-100 
25 


^A 


'o (OFF) 

'os 


Output current 
Hi-Z state 

Short circuit'*'^ 


CE=High orOD=High, Vout=5.5V 
CE=High orOD=High, Vout=0-5V 
CE = OD = Low, Vqut = OV 


-20 




40 
-100 
-70 


nA 
mA 


'cc 


Vcc supply current^ 


Vcc = Max 




135 


185 


mA 


CoUT 


Capacitance 
Input 
Output 


Vcc = 5.0V 
V|N = 2.0V 
Vqut = 2.0V 




5 
8 







AC ELECTRICAL CHARACTERISTICS^ 



Ri = 470n, R2 = 1 kn, Cl = 30pF 

N82S212A: 0°C < Ta < +75''C, 4.75V < Vcc ^ 5.25V 



PARAMETER 


TO 


FROM 


N82S212A 


UNIT 


Min 


Typ3 


Max 


Access time 
Taa Address 


Output 


Address 






35 


ns 


Enable time 
Tqe Output 
Ice Output 


Output 
Output 


OD 
Chip enable 


5 


25 


25 


ns 


Disable time 
Tqd Output 
TcD Output 


Output 
Output 


OD 
Chip enable 






25 
25 


ns 


Pulse width 
Twp Write 






25 






ns 


Twsc Setup time 
TwHD Hold time 


Write 
Chip enable 


Chip enable 
Write 


5 
5 








TwsD Setup time 
TwHD Hold Time 


Write 
Data 


Data 
Write 


25 
5 








TwsA Setup time 
TwHA Hold time 


Write 
Address 


Address 
Write 


5 
5 








Tso Setup time (from disabled state) 
Tho Hold time 


Chip enable 
OD 


OD 
Chip enable 


5 

^ 5 









NOTES 

1. The operating emblent temperature ranges are guaranteed witti transverse air flow exceeding 400 linear feet per minute and a 2 minute warmup. 

2. All voltages are with respect to networl< ground terminal. 

3. All typical values are at Vcc =5V, Ta = 25°C. 

4. Measured on one pin at a time. 

5. Duration of Iqs test should not exceed one second. 
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4096-BIT BIPOLAR PROM (1024x4) 



OCTOBER 1982 

82S137A/82S137B(T.S.) 



DESCRIPTION 

The 82S137 is field programmable, which 
means that custom patterns are immedi- 
ately available by following the fusing pro- 
cedure given in this data manual. The 
82S137 is supplied with all outputs at 
logical low. Outputs are programmed to a 
logic high level at any specified address 
by fusing a Ni-Cr link matrix. 

These devices include on-chip decoding 
and 2 chip enable inputs for ease of mem- 
ory expansion. They feature tri-state out- 
puts for optimization of word expansion in 
bused organizations. 

The 82S137 device is available in the com- 
mercial and military temperature ranges. 
For the commercial temperature range 
(0°C to -f TSX) specify N82S137AF or N, 
or N82S137BF or N, and for the military 
temperature range (-55°C to -i-125°C) 
specify S82S137AF or R. 

BLOCK DIAGRAM 



FEATURES 

• Address access time: 

N82S137A: 45ns max 
N82S137B: 35ns max 
S82S137A: 70ns max 

• Power dissipation: 13mW/bittyp 

• Input ioading: 

N82S137: -100/iAmax 
S82S137: -150,iAmax 

• On-chip address decoding 

• No separate fusing pins 

• Unprogrammed outputs are iow ievel 

• Fully TTL compatible 



PIN CONFIGURATION 



F,N,R PACKAGE 


A6 \T 




18 [ VcC 


asCl 






A4 [T 




"is] As 


A3 [T 




jU *^ 


AO \T 




3i] oi 


A1 [T 




13} 02 


A2 [T 




22] 03 


CE, [T 




ill 04 


GND 




To] cFi 


*F = Cerdip 


TOP VIEW 




N = Plastic 




n = Flat Pak 





A4 o- 



ADDRESS 
LINES 



A9 O- 



1:64 DE- 
CODER 



64 X 64 MATRIX 



Ao O- 
A, O- 
A2 O- 

A3 o- 



CEi 
CE2 



1:16 


1:16 


1:16 


1:16 


MUX 


MUX 


MUX 


MUX 



4 TRI-STATE DRIVERS 



T I ] r 



02 03 

OUTPUT LINES 



O4 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


+7 


Vdc 


VlN 


Input voltage 


+5.5 


Vdc 




Output voltage 




Vdc 


vo 


Off-state 


+5.5 






Temperature range 








Operating 








N82S137 


to +75 






S82S137 


-55 to +125 




TSTG 


Storage 


-65 to +150 





CO 
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© 10 MASTER 1983 



BIPOLAR MEMORY DIVISION 



OCTOBER 1982 



4096-BIT BIPOLAR PROM (1024x4) 



82S137A/82S137B(T.S.) 



DC ELECTRICAL CHARACTERISTICS N82S137A/N82S137B: 0°C < <2 »75°C, 4.75V < Vcc ^ 5.25V 

S82S137A: - 55''C < Ta < + 125°C, 4.5V < Vcc ^ 5.5V 



PARAMETER 


TEST CONDITIONS^' ^ 


N82S137AyN82S137B 


S82S137A 


UNIT 


Min 


Typ5 


Max 


MIn 


Typ 


Max 


Input voltage 
V|L Low 
V|H High 
V|c Clamp 


'in - —18mA 


2.0 


-0.8 


.85 
-1.2 


2.0 




.80 
-1.2 


V 


Output voltage 
V<^i Low 
VqH High 


CEi 2 - Low 
lr\i IT = 16mA 
•out = -2mA , 






0.45 


2.4 




0.5 


V 


Input current 
III Low 
l|H High 


Vim = 0.45V 
'in 

V|N = 5.5V 






-100 
40 






-150 
50 


mA 


Output current 
'O(OFF) Hi-Z state 

'OS Short circuit^ 


CEi,2 = High, Vqut = 0.5V 
CEj]2 = High, Vqut = 5.5V 
CEi 2 = Low, Vqut = OV. 
Stored High 


-20 




40 
-40 

40 
-70 


-15 




60 
-60 

60 
-85 


fiA 
mA 

mA 


'CC , Vcc supply current 






85 


140 






150 


mA 


Capacitance 
C|N Input 
CoUT Output 


CEi, 2 = High, Vcc = 5.0V 
V|N = 2.0V 
Vqut = 2.0V 




5 
8 






5 
8 




PF 



AC ELECTRICAL CHARACTERISTICS Ri = 270n, R2 = 600n, Cl = 30pF 

N82S137A/N82S137B: OX < Ta ^ +75°C, 4.75V < Vcc ^ 5.25V 
S82S137A: -55''C < Ta < + 125°C, 4.5V < Vcc ^ 5.5V 



PARAMETER 


TO 


FROM 


N82S137A 


N82S137B 


S82S137A 


UNIT 


Min 


TypS 


Max 


Min 


Typ 


Max 


Min 


Typ 


Max 


1 AA 

" Access time 
TcE 


Output 
Output 


Address 
Chip enable 




35 
15 


45 
30 




30 


35 
25 






70 
40 


ns 


TcD Disable time 


Output 


Chip disable 




15 


30 






25 






40 


ns 



NOTES 

1. Positive current Is defined as into the terminal referenced. 

2. All voltages w/ith respect to network ground. 

3. Duration of short circuit should not exceed 1 second. 

4. Tested at an address cycle time of Vsec. 

5. Typical values are at Vcc = 5V, Ta = 25''C. 



TEST LOAD CIRCUIT 



VOLTAGE WAVEFORM 



Vcc 



CE,CE,GNO 



T 



O3 — o 



I- 



Cl (INCLUDES SCOPE 8. 
JIG CAPACITANCEI 
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BIPOLAR MEMORY DIVISION 



OCTOBER 1982 



4096-BIT BIPOLAR PROM (512x8) 



82S147A(T.S.) 



CO 



DESCRIPTION 

The 82S147A is field-programmable, which 
means that custom patterns are immedi- 
ately available by following the fusing pro- 
cedure given in this data manual. The 
standard devices are supplied with all out- 
puts at logical low. Outputs are program- 
med to a logic high level at any specified 
address by fusing a Ni-Cr link matrix. 

The 82S147A includes on-chip decoding 
and one chip enable input for ease of 
memory expansion, and features tri-state 
outputs for optimization of word expan- 
sion in bused organizations. 

The 82S147A device is available in the com- 
mercial temperature range (0°C to + TS'C), 
and is specified as N82S147A, F, N. 

BLOCK DIAGRAM 



FEATURES 

• Address access time: 45ns max 

• Power dissipation: 853mW max 

• Input loading: -1 00/iA max 

• One chip enable input 

• On chip address decoding 

• No separate fusing pins 

• Fully TTL compatible 

APPLICATIONS 

• PrototypJng/volume production 

• Sequential controllers 

• Microprogramming 

• Hardwired algorithms 

• Control store 

• Random logic 

• Code conversion 



PIN CONFIGURATION 



F,N PACKAGE 


a,d: 




lo] Vcc 


A.[T 




A, 


A,[T 




"Tb] a, 


A, [T 




Tt] A. 


A, [T^ 




Tel A, 


0, [T 




lb\ CE 


0, [T 




jT] 0, 


0, [T 




TJI 0, 


0. [T 




il] 0, 


GND p7 




TTj o. 


F = Cerdip 


TOP VIEW 




N = Plastic 





A30- 



ADDRESS 
LINES 



A.O- 



1:64 
DECODER 



64X64 MATRIX 



AoO- 
A,0- 



AjO- 



1:8 
MUX 



ceO- 



1:8 


1:8 


1:8 


1:8 


1:8 


1:8 


MUX 


MUX 


MUX 


MUX 


MUX 


MUX 



1:8 
MUX 



8 TRI-STATE DRIVERS 



rm 



'1 O, Oj 
OUTPUT LINES 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNIT 


Vcc 


Power supply voltage 


+7 


Vdc 


VlN 


Input voltage 


+5.5 


, Vdc 




Output voltage 




Vdc 


Vo 


Off-state 


+5.5 


Vdc 




Temperature range 






Ta 


Operating 


to +75 




TSTG 


Storage 


-65 to +150 
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© IC MASTER 1983 



BIPOLAR MEMORY DIVISION 



OCTOBER 1982 



4096-BIT BIPOLAR PROM (51 2x8) 82S1 47 A (T.S.) 



DC ELECTRICAL CHARACTERISTICS 0°C < Ta < +75°C, 4 75V < Vcc < 5 25V 



PARAMETER 


TEST C0NDITI0NS1'2 


LIMITS 


UNIT 


Min 


Typ5 


Max 


Input voltage2 
ViL Low 
ViH High 
Vic Clamp 


liN = -18mA 


2.0 




.85 
-1.2 


V 


Output voltage 
Vol Low 
VoH High 


louT = 9.6mA 
CE = Low, louT = -2mA, High stored 


2.4 




0.45 


V 


Input current 
liL Low 
liH High 


ViN = 0.45V 
ViN = 5.5V 






-100 
40 




Output current 
loLK Leakage 
lO(OFF) Hi-Z state 

los Short circuit 3 


CE = High, Vout = 5.5V 
CE = High. VouT = 0.5V 
CE = High, Vout = 5.5V 
Vout = OV 


-20 




40 
-40 
40 
-70 


mA 
mA 

mA 


Ice Vcc supply current 








155 


mA 


Capacitance 
CiN Input 
CouT Output 


Vcc = 5.0V "CE = High 
ViN = 2.0V 
Vout = 2.0V 




5 
8 




pF 


AC ELECTRICAL CHARACTERISTICS Ri = 470n, R2 = ikn, Cl = 30pF, o°c < Ta < +75°c, 4.75V < Vcc <5.25V 


PARAMETER 


TO 


FROM 


LIMITS 


UNIT 


Min 


TypS 


Max 


Access time 

Taa4 
TcE 


Output 
Output 


Address 
Chip enable 






45 
30 


ns 


TcD Disable time 


Output 


Chip disable 






30 


ns 



notes 

1. Positive current is defined as into the terminal referenced. 4. Tested at an address cycle time of Vsec. 

2. All voltages with respect to networl< ground. 5. Typical values are at Vq(;;= 5V, T/^= 25 °C. 

3. Duration of short circuit should not exceed 1 second. 



TEST LOAD CIRCUIT VOLTAGE WAVEFORM 



1 




GNO 

T 
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BIPOLAR MEMORY DIVISION 



8192-BIT BIPOLAR PROM (1024x8) 



OCTOBER 1982 

82S181A/82S181B(T.S.) 



(0 
0) 

c 

D) 
CO 



DESCRIPTION 

The 82S181 is field-programmable, which 
means that custom patterns are immedi- 
ately available by following the fusing pro- 
cedure given in this data manual. The 
82S181 is supplied with all outputs at 
logical low. Outputs are programmed to a 
logic high level at any specified address 
by fusing a Ni-Cr link matrix. 

This device includes on-chip decoding and 
4 chip enable inputs for ease of memory 
expansion. It features 2 tri-state outputs 
for optimization of word expansion in bus- 
ed organizations. 

The 82S181 is available in both the com- 
mercial and military temperature ranges. 
For the commercial temperature range 
(OX to +75°C) specify N82S181AF or N 
or N82S181BF or N, and for the military 
temperature range (-55°C to -f125°C) 
specify S82S181, R, F, G, I. 



BLOCK DIAGRAM 



FEATURES 

• Address access time: 
N82S181A: 55ns max 
N82S181B: 45ns max 
S82S181A: 80ns max 

• Power dissipation: 85MW/bit typ 

• Input loading: 
N82S181: -100/xAmax 
S82S181: -150^ max 

• On-chip address decoding 

• Output: 
82S181: tri-state 

• No separate fusing pins 

• Unprogrammed outputs are low level 

• Fully TTL compatible 

APPLICATIONS 

• Prototyping/volume production 

• Sequential controllers 

• Microprogramming 

• Hardwired algorithms 

• Control store 

• Random logic 

• Code conversion 



PIN CONFIGURATION 



A.O- 



ADDRESS 
LINES 



A.O- 



1;64 DE- 
CODER 



64X128 MATRIX 



A,0- 
A, O- 



CE, 
CE, 
CE, 
CE, 



> 



1:16 
MUX 



1:16 
MUX 



1:16 
MUX 



1:16 
MUX 



116 
MUX 



8 TRI-STATE DRIVERS 



TTTTTTTT 

O, O, Oj O4 Os o» o, o, 
OUTPUT LINES 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNIT 


VCC 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 


Vo 


Output voltage 
Off-state 


+5.5 


Vdc 


Ta 


Temperature range 
Operating 
N82S181 
S82S181 


to +75 
-55 to +125 


°C 


TSTG 


Storage 


-65 to +150 







l,F,N,R, PACKAGE* 


A, 


n 




111 Vcc 


A. 


IT 




23] A, 


Aj 


[I 




22] A, 


A, 


[I 




Tl] CE, 


Aj 


K 




20l CE, 


A] 


CE 




"19] CEj 


A, 


[I 




TbI CE. 


A, 


CE 




Tt] 0, 


0, 


d 




Ti] 0, 


0, 


[To 




"iil 0, 


Oj 


QI 




"iT] Os 


GNO 






"nl 0. 


1 = Ceramic 












"F = Cerdip 




TOP VIEW 




N = Plastic 






R = Flat Pak 









G PACKAGE 






O1 NC Aq Ai A2 A3 A4 




02 [12 






03 [n 






GND jl7 




TjA7 


NC [iT 




NC 






mJvcc 


Os [u 




23 A, 


Oe [« 




m] As 


[19J [20] [21J [22J [23J (2*1 [25J 
O7 Og NC CE4 CE3 CE2 CE^ 

G = Leadless 
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® IC MASTER 1983 



OCTOBER 1982 



BIPOLAR MEMORY DIVISION 



8192-BIT BIPOLAR PROM (1024x8) 82S181 A/82S181B (T.S.) 



DC ELECTRICAL CHARACTERISTICS N82S181A/N82S181B: O'C < < + 75X, 4.75V < Vcc ^ 5.25V 

S82S181A: - 55°C < < + 125<'C, 4.5V < Vcc ^ 5.5V 



PARAMETER 


TEST C0NDITI0NSi'2 


N82S181AyN82S181B 


S82S181A 


UNIT 


Min 


TVD^ 


Max 


Min 


TVD 


Max 


Input voltage 
ViL Low 
ViH High 
Vic Clamp 


liN = -18mA 


2.0 


-0.8 


.85 
-1.2 


2.0 




.80 
-1.2 


v 


Output voltage 
Vol Low 
Vqh High 


CEi,2 = Low, CE3,4 = High 
louT = 9.6mA 
louT = -2mA 


2.4 




0.45 


2.4 




0.5 


V 


Input current 
liL Low 
liH High 


ViN = 0.45V 
ViN = 5.5V 






-100 
40 






-150 
50 




Output current 

lOLK 

lo(OFF) Hi-Z state 
los Short circuit^ 


CEi,2 = High, CE3,4 = Low, Vout = 5.5V 
CEi.2 = High, CE3.4 = Low, Vout = 0.5V 
CEi,2 = Low, CE3,4 = High, Vqut = OV 
High Stored 


-20 




40 
-40 
-70 


-15 




-60 
60 
-85 


fjA 
HA 
mA 


Ice Vcc supply current 


CEi,2 = Low, CE3,4 = High 




125 


175 






185 


mA 


Capacitance 
CiN Input 
CouT Output 


CEi,2 = High, Vcc = 5.0V 
ViN = 2.0V 
Vout = 2.0V 




5 
8 






5 
8 




PF 



AC ELECTRICAL CHARACTERISTICS 



Ri = 470n, R2= Ikn, Cl=30pF 

N82S181A/N82S181B: OX < Ta < +75°C, 4.75V < Vcc ^ 5.25V 
S82S181A: -SSX < Ta < + 125°C, 4.5V < Vcc ^ 5.5V 



PARAMETER 


TO 


FROM 


N82S181A 


N82S181B 


S82S181A 


UNIT 


Min 


TypS 


Max 


Min 


Typ 


Max 


Min 


Typ 


Max 


T 

Access time 

'CE 


Output 
Output 


Address 
Chip enable 




45 
20 


55 
35 






45 
30 






80 
45 


ns 


TcD Disable time 


Output 


Chip disable 




20 


35 






30 






45 


ns 



(0 

o 

(D 

c 

D) 
CO 



NOTES 

1. Positive current is defined as into ttie terminal referenced. 

2. All voltages with respect to network ground. 

3. Duration of sfiort circuit should not exceed 1 second. 

4. Tested at an address cycle time of Vsec. 

5. Typical values are at Vcc = 5^, Ta = 25 °C. 
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B IPOLAR MEMORY DIVISION 

8192-BIT BIPOLAR PROM (2048 X 8) 



OCTOBER 1982 

82Si85A/82Si85B(T.S.) 



(0 

•4— > 

CD 

c 

D) 
CO 



DESCRIPTION 

The 82S185 is field programmable, which 
means that custom patterns are immedi- 
ately available by following the fusing pro- 
cedure given in this data manual. The 
standard 82S185 is supplied with all out- 
puts at logical low. Outputs are program- 
med to a logic high level at any specified 
address by fusing a Ni-Cr link matrix. 

This device includes on-chip decoding and 
1 chip enable input for memory expansion. 
It features tri-state outputs for optim- 
ization of word expansion in bused 
organizations. 

The 82S185 device is available in the com- 
mercial and military temperature ranges. 
For the commercial temperature range 
(OX to + 75'C) specify N82S185A, I, F, N 
or N82S185B, I, F, or N, and for the military 
temperature range (-SS'C to -f 125*0) 
specify S82S185, 1, F, or R. 



FEATURES 

• Low power dissipation: 70/iW/bit typ 

• Address access time: 

N82S185A: 50ns max 
N82S185B: 45ns max 
S82S185A:80ns max 

• Input ioading: 

N82S185: -lOO/iAmax 
S82S185: -ISO/iAmax 

• On-chip address decoding 

• No separate fusing pins 

• Unprogrammed outputs are low level 

• Fully TTL compatible 



l,F,N,R PACKAGE 


Ae (T 




iH Vcc 


As [T 




]7| A7 


A4 [T 




H] As 


A3 [T 




m AO 


AO [T 




TT] oi 


Ai \T 




iU 02 


A2 [L 




03 


Aio[T 




22] 04 


GND 




To] CE 


1 = Ceramic 






F = Cerdip 


TOP VIEW 




N = Plastic R = 


Flat Pak 





ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 




Output voltage 




Vdc 


Vo 


Off-state 


+5.5 






Temperature range 




°C 


Ta 


Operating 








N82S185 


to +75 






S82S185 


-55 to +125 




TsTG 


Storage 


-65 to +150 





BLOCK DIAGRAM 



*6 O 



ADDRESS 
LINES 



AlOO- 



1 64 DE- 
CODER 



64 X 128 MATRIX 



Aq O- 



CE, 



1:32 
MUX 


1:32 
MUX 


1:32 
MUX 


1:32 
MUX 












4 TRI-STATE DRIVERS 



Oi O2 O3 O4 

OUTPUT LINES 
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BIPOLAR MEMORY DIVISION OCTOBER 1982 

81 92-BIT BIPOLAR PROM (2048 X 8) 82S1 85A/82Si 85B (T.S.) 



DC ELECTRICAL CHARACTERISTICS N82S185A/N82S185B: 0°C < Ta < +75'C, 4.75V < Vqc ^ 5.25V 

S82S185A: -55°C < Ta < + 125''C, 4.5V < Vqc ^ 5.5V 



PARAMETER 


1 CO 1 UUIMUl 1 lUiMo 


N82S185A/B 


S82S185A 


UNIT 


Min 


TypS 


Max 


Min 


Typ 


Max 


Input voltage! 
ViL Low 
ViH High 
Vic Clamp 


iiN = -18mA 


2.0 


-0.8 


.85 
-1.2 


2.0 




.80 
-1.2 


V 


Output voltage! 
Vol Low 
VoH High 


CE = Low 
loUT - 16mA 
louT = -2mA 


2.4 




0.45 


2.4 




0.5 


V 


Input current 
liL Low 
liH High 


ViN- o!45V 
ViN = 5.5V 






-100 
40 






-150 
50 


HA 


Output current 
lo (OFF) Hi-Z state 

los Short circuit^ 


CE = High, VouT = 0.5V 
CE = High. VouT = 5.5V 
CE = Low, VouT = OV High Stored 


-20 




-40 
40 

-70 


-15 




-60 
60 
-85 


mA 


Ice Vcc supply current 






110 


155 






160 


mA 


Capacitance 
CiN Input 
, CouT Output 


CE = High, Vcc = 5.0V 
ViN - 2.0V 
VouT = 2.0V 




5 
8 






5 
8 




PF 



AC ELECTRICAL CHARACTERISTICS Ri = 270n, R2= eoofi, Cl= 30pF 

N82S185A/N82S185B: 0°C < Ta < +76°C, 4.75V < Vqc ^ 5.25V 
S82S185A: -55"C < Ta < + 125''C, 4.5V < Wqc ^ 5.5V 



PARAMETER 


TO 


FROM 


N82S185A 


N82S185B 


S82S185A 


UNIT 


Min 


Typ5 


Max 


Min 


Typ 


Max 


Min 


Typ 


Max 


Access time 

T 4 
' AA 

TcE 


Output 
Output 


Address 
Chip enable 




40 
20 


50 
30 






45 
25 






80 
40 


ns 


Disable time 

TOD 


Output 


Chip disable 




20 


30 






25 






40 


ns 



NOTES 

1. Positive current is defined as into the terminal referenced. 

2. All voltages with respect to network ground. 

3. Duration of short circuit should not exceed 1 second. 



4. Tested at an address cycle time of Vsec. 

5. Typical valu^ are at Vcc = 5V, Ta = 25°C 



TEST LOAD CIRCUIT 



A„ Vcc 
A, 



T 



Vcc 



CL (INCLUDES SCOPE & 
JIG CAPACITANCE) 



VOLTAGE WAVEFORM 



lES^^ 



CE 
CHIP 
ENABLE 



»LE K_ 
I— TCE-H 



■taa- 



All inputs: tr = tf = 5ns (10% to 90%) 



-TcD- 



\ HI-Z 



ov 

OH 



(0 

o 
c 
CO 
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BIPOLAR MEMORY DIVISION 



OCTOBER 1982 



i6,3d4-BIT BIPOLAR PROM (2048x8) 



828191 A (T.S.) 



DESCRIPTION 

The 82S191 is field programmable, which 
means that custom patterns are immedi- 
ately available by following the fusing pro- 
cedure given in this data manual. The 
828191 is supplied with all outputs at a 
logical low. Outputs are programmed to a 
logic high level at any specified address 
by fusing a Ni-Cr link matrix. 

This device includes on-chip decoding and 
3 chip enable inputs for ease of memory 
expansion. It features tri-state outputs for 
optimization of word expansion in bused 
organizations. 

The 82S191 device is available in the com- 
mercial and military temperature ranges. 
For the commercial temperature range 
(0°C to -f 75°C) specify N82S191A, I or N, 
and for the military temperature range 
(- SS-C to -I- 125''C) specify S82S191A, I, R 
or G. 

FEATURES 

• Address access time: 

N82S191A: 60ns max 
S82S191A: 80ns max 

• Power dissipation: 20^(W/blt typ 

• Input loading: 

N82S191A: -100/iA max 
S82S191A: -150^ max 

• 3 Chip enable inputs 

• On-chip address decoding 

• No separate fusing pins 

• Unprogrammed outputs are low level 

• Fully TTL compatible 

APPLICATIONS 

• Prototyping/volume production 

• Sequential controllers 

• Microprogramming 

• Hardwired algorithms 

• Control store 

• Random logic 

• Code conversion 



PIN CONFIGURATIONS 





G PACKAGE 






O1 NC *0 *1 *2 *3 *4 

R R R R n R FI 








T]a5 






JjAe 


GND [l7 




T] AT 


NC [15 




Tj NC 






2S] Vcc 


05 [i7 




£]*« 


06(l8 




26] A9 




[I9j [20J [21J [22J [23j l24j |25j 
O7 Og NC CE3 CE2 CEi A„ 






TOP VIEW 




G = Leadless 





I, N,R PACKAGE 







"24] Vcc 


A. [2_ 




m A, 


A.[T 




H] A, 


A. [T 




21] A,o 


A, [T 




20] CE, 


A, [T 




]9]CE, 


A, [I 




Is] CE, 


Ao [T 




Tt] 0, 


0, [T 




0, 






"isl 0, 


03 QT 




ujo. 


GND QF 




]3]0. 



I = Ceramic 
R= Flat Pak 
N = Power Plastic 



TOP VIEW 



BLOCK DIAGRAM 



A, O- 



ADDRESS I 
LINES I 



A„0- 



1:128 DE- 
CODER 



128X256 
MATRIX 



A, O- 
A, O- 
A, O 
A, O 
A. O 



CE, O 
CE, O- 
CE, O- 



) ». 

) » 






















) ' » 


1:32 


1:32 


1:32 


1:32 


1:32 


1:32 


1:32 


1:32 


1 k, 


MUX 


MUX 


MUX 


MUX 


MUX 


MUX 


MUX 


MUX 


> > 























8 TRI-STATE DRIVERS 



11111111 

O, O, O] O, O, 0« O7 o, 
OUTPUT LINES 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 




Output voltage 




Vdc 


Vo 


Off-state 


+5.5 






Temperature range 




°C 


Ta 


Operating 








N82S191 


to +75 






S82S191 


-55 to +125 




TSTG 


Storage 


-65 to +150 
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BIPOLAR MEMORY DIVISION 



OCTOBER 1982 



16,384-BIT BIPOLAR PROM (2048x8) 



82S191A(T.S.) 



DC ELECTRICAL CHARACTERISTICS N82S191A: 0°C < < + ZS'C, 4.75V < Vcc ^ 5.25V 

S82S191A: -55°C < < + 125°C, 4.5V < Vqc ^ 5.5V 



PARAMETER 



TEST CONDITIONSi'2 



N82S191A 



Min 



TypS 



Max 



S82S191A 



Min Typ Max 



UNIT 



ViL 
VlH 

Vic 



Input voltage 
Low 
High 
Clamp 



2.0 



liN = -18mA 



-0.8 



.85 
-1.2 



2.0 



.80 
-1.2 



Vol 

VOH 



Output voltage 
Low 
High 



CEi = Low, CE2.3 = High 
louT ~ 9.6mA 
•out = -2mA 



0.45 



2.4 



2.4 



0.5 



Input current 
Low 
High 



ViN = 0.45V 
ViN = 5.5V 



-100 
40 



-150 
50 



Output current 
lo(OFF) Hi-Z state 



los 



Short circuit^ 



CEi 


= High. CE2.3 


= Low, 




VouT = 0.5 




CEi 


= High, CE23 


= Low, 




VouT = 5.5 




CEi 


= Low, CE2,3 


= High, 




VoUT = OV 





-20 



-40 
40 
-70 



-15 



-60 
60 
-85 



mA 



Ice 



Vcc supply current 



130 



175 



185 



mA 



CiN 
COUT 



Capacitance 

Input 
Output 



CEi = High, CE2.3 = Low, 
Vcc = 5.0V 
ViN = 2.0V 
VouT - 2.0V 



PF 



AC ELECTRICAL CHARACTERISTICS r, = 470Q, ikn, Cl = 30pF 

N82S191A: OX < T^ < -t- 75°C, 4.75V < Vcc ^ 5.25V 
S82S191A: -55"'C < < + 125°C, 4.5V < Vcc ^ 5.5V 



PARAMETER 


TO 


FROM 


N82S191A 


S82S191A 


UNIT 


Min 


TypS 


Max 


Min 


Typ 


Max 


Access time 

' AA 
TCE 


Output 
Output 


Address 
Chip enable 




50 
20 


60 
35 






80 
45 


ns 


Disable time 

TCD 


Output 


Chip disable 




20 


35 






45 


ns 



NOTES: 

1. Positive current is defined as into ttie terminal referenced. 

2. All voltages with respect to networl< ground. 

3. Duration of sfiort circuit stiould not exceed 1 second. 



4. Tested at an address cycle time of Vsec. 

5. Typical values are at Vcc = = 25 °C. 
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B IPOLAR MEMORY DIVISION 

16,384-BIT BIPOLAR PROM (4096x4) 



Advance Information 



DESCRIPTION 

The 82HS195 is field programmable, which 
means that custom patterns are immediate- 
ly available by following the focusing pro- 
cedure given in this data manual. The 
standard 82HS195 is supplied with all out- 
puts at logical low. Outputs are pro- 
grammed to a logic high level at any speci- 
fied address by fusing a programmable 
matrix. 

This device includes on-chip decoding and 
2 chip enable inputs for memory expansion. 
It features tri-state outputs for optimization 
of word expansion in bused organizations. 

The 82HS195 device is available in the com- 
mercial and military temperature ranges. 
For the commercial temperature range (CC 
to -f- Td'C) specify 82HS195, 1 or N, and for 
the military temperature range (-SS'C to 
-I- 125°C) specify S82HS195, I. 



FEATURES 

• Low power dissipation: 35^W/bit typ 

• Address access time: 

N82HS195: 35ns max 
S82HS195: 50ns max 

• input loading: 

N82HS195: -lOO^A max 
S82HS195: -150/(A max 

• On-chip address decoding 

• No separate fusing pins 

• Unprogrammed outputs are iow ievei 

• Fuiiy TTL compatible 



OCTOBER 1982 

82HS195(T.S.) 



I,N PACKAGE 



A, [T 




"iol vcc 


A,[T 




TT] A, 


A. [T 




Jll A,o 


As [T 




"l7| A„ 


A, [b^ 




Tel CEi 


A, [T 




Tb] ce, 


A, [T 




TTI o, 


A, [T 




TTj o, 


A.[T 




Ti] o, 


GND [To 




TT] 0, 



N = Plastic 



TOP VIEW 



ABSOLUTE MAXIMUM RATINGS 



PARAIVIETER 


RATING 


UNIT 


Vcc 


Supply voltage 


+7 


Vdc 


ViN 


Input voltage 


+5.5 


Vdc 




Output voltage 




Vdc 


Vo 


Off-state 


+5.5 






Temperature range 




°C 


Ta 


Operating 








N82HS195 


to +75 






S82HS195 


-55 to +125 




TsTG 


Storage 


-65 to +150 





BLOCK DIAGRAM 



A4 o- 



ADDRESS 
LINES 



Aeo- 



A7 O- 



A, O- 



1:128 DE- 
CODER 



CI 
CE2 



128 X 128 MATRIX 



OUTPUT LINES 



1:32 


1:32 


1:32 


1:32 


MUX 


MUX 


MUX 


MUX 



4 TRI-STATE DRIVERS 



1 — r~i — r 



04 
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BIPOLAR MEMORY DIVISION 



OCTOBER 1982 



16,384-BIT BIPOLAR PROM (4096x4) 82HS195 (T.S.) 



Advance Information 



DC ELECTRICAL CHARACTERISTICS N82HS195: O'C sTa s + 75»C, 4.75V ^ Vcc ^5.25V 

S82HS195: -55»C sTa :S +125 'C, 4.5V <Vcc :£5.5V 



PARAMETER 


TEST CONDITIONS^ 2 


N82HS195 


S82HS195 


UNIT 


Min 


Typ5 


Max 


Min 


Typ 


Max 


Input voltage^ 
ViL Low 

Vru Winh 
v|H "lign 

Vic Clamp 


liN = -18mA 


2.0 


-0.8 


.85 
-1.2 


2.0 




.80 
-1.2 


V 


Output voltage^ 
Vol Low 
VoH High 


CEi &CE2=Low 
louT= 16mA 
louT= -2mA 


2.4 




0.45 


2.4 




0.5 


V 


Input current 
liL Low 
liH High 


ViN= 0.45V 
ViN - 5.5V 






-100 
40 






-150 
50 


mA 


Output current 
lo (OFF) Hi-Z state 

los Short circuit^ 


CEi &CE2=High, Vout = 0.5V 
CEi & CE2=High, Vout = 5.5V 
CEi & CE2=Low, Vout=OV High Stored 


-20 




-40 
40 
-70 


-15 




-60 
60 
-85 


mA 
mA 


Ice Vcc supply current 






110 


155 






165 


mA 


Capacitance 
CiN Input 
CouT Output 


CEi &CE2=Hlgh, Vcc = 5.0V 
V,N = 2.0V 
VouT = 2.0V 




5 
8 






5 . 
8 




PF 



AC ELECTRICAL CHARACTERISTICS Ri = 270n, R2 = 600n, Cl = 30pF 

N82HS195: O'C <Ta < + 75 'C, 4.75V :s Vcc ^ 5.25V 
S82HS195: -SS'C :sTa :s +125»C, 4.5V sVcc ^5.5V 



PARAMETER 


TO 


FROM 


N82HS195 


S82HS193 


UNIT 


Min 


Typ5 


Max 


Min 


Typ 


Max 


Access time 

Taa'' 
TcE 


Output 
Output 


Address 
Chip enable 






35 
25 






50 
30 


ns 


Disable time 

TCD 


Output 


Chip disable 






25 






30 


ns 



NOTES 

1. All voltage values are with respect to netw^ork ground terminal. 

2. Positive current is defined as into the terminal referenced. 

3. Duration of the short circuit should not exceed 1. second. 



4. Tested at an address cycle time of Vsec. 

5. All typical values are at Vqc = 5V, = 25°C. 



TEST LOAD CIRCUIT 



VOLTAGE WAVEFORM 



? 






A„ Vcc 






A, 






A: 

A, 0, 


Vcc 


o — *■ 


A, 




o — *■ 


As 




o — * 


A( 






A7 










As 

A, OUT 






-Cl (INCLUDES scope 4 
JIG CAPACITANCE) 




A,o 








o — ► 


An 








o — ► 


CE", 










GNO 








_L 













CE, « CE, 



O, ~ 0, 



-TcE— J 



■Taa ■ 



< 



All inputs: tr = ft = 5ns (10% to 90%) 



-TCD- 



\ HI-2 
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BIPOLAR MEMORY DIVISION 



OCTOBER 1982 



256-BIT BIPOLAR RAM (256x1) 



82LS16 (T.S.)/82LS17(O.C.) 



DESCRIPTION 

The 82LS16 and 82LS17 are Read/Write 
memory arrays which feature either open 
collector or 3-state output options for op- 
timization of word expansion in bused 
organizations. Memory expansion is fur- 
ther enhanced by full on-chip address 
decoding, 3 chip enable inputs and PNP in- 
put transistors which reduce input loading. 

During Write operation, the logical state of 
the output of both devices follows the com- 
plement of the data input being written. 
This fieature allows faster execution of 
Write/Read cycles, enhancing the perform- 
ance of systems utilizing indirect addres- 
sing modes, and/or requiring immediate 
verification following a Write cycle. 

Both devices have fast Read access and 
Write cycle times, as well as low power re- 
quirements and thus are ideally suited in 
high-speed memory applications such as 
cache, buffers, scratch pads, writable con- 
trol stores, where power limitations are of 
major concern. 



ABSOLUTE MAXIMUM RATINGS 



Both devices are available in the commer- 
cial temperature range (O'C to + 75°C) and 
the military temperature range (-55°C to 
-I- 125 °C). They are specified as: N82LS16F 
or N or N82LS17F or N for the commercial 
temperature range, and S82LS16F, G, or W 
or S82LS17F, G, or W for the military tem- 
perature range. Military products are avail- 
able as fully processed to Mil-Std 883 Level 
B or Level C; specify either 883B or 883C. 

See page 4-9 for Truth Table, Timing Dia- 
grams, Test Circuit and Waveform. 

FEATURES 

• Address access time: 

N82LS16/17: 40ns max 
S82LS16/17: 60ns max 

• Write cycle time: 

N82LS16/17: 40ns max 
S82LS16/17: 65ns max 

• Power dissipation: 0.98mW/bit typ 

• Input loading: 

N82LS16/17: -lOO^tA max 
S82LS16/17: -250MAmax 



PARAMETER 


RATING 


UNIT 


Vcc 


Supply voltage 


+ 7 


Vdc 


V,N 


Input voltage 


+ 5.5 


Vdc 




Output voltage 




Vdc 


Vqut 


High (open collector) 


+ 5.5 






Temperature Range 






Ta 


Operating 




"■C 




N grade 


to -1-70 






S grade 


-55 to -(-125 




TSTG 


Storage 


-65 to -1-150 





BLOCK DIAGRAM 



WRITE AMPLIFIERS 



AD- 
DRESS 
BUFFER 



An, 
Sir 



16 



DATA 
INPUT 
BUFFER 



16x16 
MATRIX 



(11) 



AD- 
DRESS 




BUFFER 







(13) 



R/W 



>WE 



(12) 




(3) 



-OCET 



(4) 



-O CE2 



SENSE AMPLIFIERS 



16 



OUTPUT 
BUFFER 



(5) 



-OCE3 



(6) 



(TO 



1:16 (Y) DECODER 



• Output follows complement of data 
input during Write 

• On-chip address decoding 

• Output option: 

82LS16 3-state 
82LS17 Open collector 

• Schottky clamped 

• TTL compatible 

APPLICATIONS 

• Buffer memory 

• Writable control store 

• Memory mapping 

• Push down stack 

• Scratch pad 

PIN CONFIGURATIONS 



F, N, W PACKAGE 



A1 1 1 




"Tel Vcc 


AO \~2~ 




"IF] A2 


CEl|X 




"TT] A3 


CE2 




IFI Din 


CE3 fs" 




jF] WE 


Pout fs" 




jT]a7 


A4 [T^ 




jo] A6 


GND 




T]a5 




TOP VIEW 





F = Cerdip 



Order Numbers: 

N82LS16For N82LS16N 
N82LS17F or N82LS17N 
S82LS16F orS82LS16W 
N = Plastic S82LS17F orS82LS17W 
R = Flat Pak 

G PACKAGE 



Dour CE3 CE2 CE1 NC 





LU LULU LULU 




A4 


13 d 


AO 


GND 




A1 


NC 


jH I 1 


NC 


A5 


IF] [W 


Vcc 


A6 




A2 




Fil Ril R?l Ril 





NC A7 WE Din A3 
TOP VIEW 



Order Numbers: 

S82LS16G or S82LS17G 



G = Leadless 
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BIPOLAR MEMORY DIVISION 



OCTOBER 1982 



256-BIT BIPOLAR RAM (256 X 1 ) 82LS1 6 (T.S.)/82LS1 7 (O.C.) 



DC ELECTRICAL CHARACTERISTICS N82LS16/17:0''C<Ta< +75°C,4.75V<Vcc^5 25V 

S82LS16/17: -55°C<Ta< +125°C, 4.5V< Vcc^5.5V 



PARAMETER 


TEST CONDITIONS 


N82LS16/17 


S82LS16/17 


UNIT 


Min 




Max 


MIn 


Typi 


Max 


Input voltags^ 
V,H High 
V|L Low 
Vic Clamp^ 


Vcc = max 
Vcc = min 
Vcc = min, I|n = - 12mA 


2.0 


-1.0 


0.85 
-1.5 


2.0 


- 1.0 


0.8 
-1.5 


V 


Output voltage^ 

'OH niyll ^OtLO lO; 

Vol Low^ 


Vcc = min 

1 — T OmA 

loL = 16mA 


2.6 


0.35 


0.45 


2.4 


0.35 


0.5 


V 


Input current"' 
l,H High 
liL Low 


Vcc = max 
V|N = 5.5V 
V|N = 0.45V 




1 

-10 


25 
- 100 




1 

- 10 


25 
-250 


/xA 


Output current 
loLK Leakage (82LS17)5 
lo(OFF) Hi-Z state (82LS16)^ 

los Short circuit (82LS16)^ 


VouT = 5.5V 
Vqut = 5.5V 
VouT = 0.45V 
Vcc = max, Vq = OV 


-20 


1 
1 

- 1 


40 
40 
-40 
-70 


-20 


1 
1 

- 1 


40 
50 
-50 
-70 


^A 


'go Vcc supply current^ 


Vcc = max 




50 


70 




50 


100 


mA 


Capacitance 
C|N Input 
Cqut Output 


Vcc = 5.0V 
ViN = 2.0V 
Vqut = 2.0V 




5 
8 






5 
8 







AC ELECTRICAL CHARACTERISTICS m = 270n, R2 = 60on, Cl = 30pF 

N82LS16/17: X < Ta <+ 75 °C, 4.75V < Vcc ^ 5.25V 
S82LS16/17: - 55 °C < < +125 °C, 4.5V < Vcc ^ 5.5V 



PARAMETER 


TO 


FROM 


N82LS16/17 


S82LS16/17 


UNIT 


Min 


Typi 


Max 


Min 


Typi 


Max 




Access time 


















ns 


Taa 


Address 


Output 


Address 




30 


40 




30 


70 




TcE 


Chip enable 


Output 


Chip enable 




15 


25 




15 


40 




TcD 


Disable time 


Output 


Chip enable 




15 


25 




15 


40 


ns 


TwD 


Valid time 


Output 


Write enable 




30 


40 




30 


55 


ns 




Setup and hold time 


















ns 


TwSA 

Twha 


Setup time 
Hold time 


Write enable 


Address 






-5 
-5 




10 
10 


-5 
-5 






TwSD 
TwHD 


Setup time 
Hold time 


Write enable 


Data in 


25 



15 
-5 




40 
10 


15 
-5 






Twsc 

TwHC 


Setup time 
Hold time 


Write enable 


CE 






-5 
-5 




10 
10 


-5 
-5 








Pulse width 


















ns 




Write enable^ 






25 


15 




40 


15 







NOTES 

1. All typical values are at Vcc = 5V, Ta + 25°C. 

2. All voltage values are vi^ith respect to nelv\(ork ground terminal. 

3. Test each input one at a time. 

4. Measured vi^ith a logic low stored and Vn_ applied to CE1, CE2 and CE3. 

5. Measured w/ith a logic high stored. Output sink current is supplied through a resistor to VcC' 

6. Measured with V|n applied to CEI, CE2 and CE3. 

7. Duration of the short-circuit should not exceed 1 second. 

8. Ice is measured with the Write enable and memory enable inputs grounded, all other inputs at 4.5V, 
and the output open. 

9. Minimum required to guarantee a Write into the slowest bit. 



Signetics 

© 10 MASTER 1983 See Pages 3909-3910 for Product Selector Guides. 



3939 



STATIC RANDOM ACCESS MEMORIES (RAMs) Commercial (Ta = 0°C to 70°C) 



Svnertek. 



NOTES: 

1. C = Ceramic, D = Cerdip, F = Flatpack, K = Leadless Chip Carrier. 

2. Preliminary Information. 







Access 






Power 




Package 






Time 


Maximum Current |mA| 


Supply 


Number 


Type 


Part Number 


Organization 


Ins) 


Operating 


Standby 


(Volts) 


of Pins 


(Note 1) 


SY<?101-1 


256 X 4 


500 


70 




+0 


99 
dd 


r p 




256 X 4 


350 


55 


- 


+D 


99 
dd 


r P 

r 


bY<i101A-2 


256 X 4 


250 


55 


~ 


■t-K 


dd 


r p 




256 X 4 


450 


55 


- 


*•} 


99 
dd 


p p 

\J, r 




256 X 4 


500 


70 






10 


0, D. P 


bY(:i 1 lA 


256 X 4 


350 


55 




+ D 


1R 
lu 


C, 0, P 


O 1 c. 1 1 \r\ C 


256 X 4 


250 


55 




+ 5 


18 


C D P 


SY2111A-4 


256 x4 


450 


55 




+5 


18 


c, d! P 


SY2112-1 


256 x4 


500 


70 




^5 


16 


C, D. P 


SY2112A 


256 x4 


350 


55 




+5 


16 


C, 0. P 


SY2112A-2 


256 X 4 


250 


55 




+5 


16 


C, D, P 


SY2112A-4 


256 x4 


450 


55 




^5 


16 


C, D, P 


bY*:! I4AL-1 


1024 X 4 


100 


40 


- 


*D 


10 


C, D, P 




1024 X 4 


120 


40 




+0 


10 


C, D, P 


CVOH i y1 A 1 

oY^n4AL-o 


1024 X 4 


150 


40 


~ 


+J 


10 


C, D, P 


OV/Oi i /I A I A 

bY<i I14AL-4 


1024 X 4 


200 


40 




+0 


10 

Id 


C, D, P 


oYilll4A-4 


1024 X 4 


200 


70 


- 


+J 


lo 


C, D, P 


oY^l l4A-b 


1024 X 4 


250 


70 


- 


+ D 


1R 

10 


C, D, P 


bY<ii42 


1024 X 4 


450 


100 


- 


+ J 


on 
d\j 


C D P 


bYii 142-2 


1024 X 4 


200 


100 




it; 

+0 


9n 


C D P 


SY2142-3 


1024 X 4 


300 


100 


~ 


4.1; 


9n 
dy} 


r n p 


SY2142L 


1024 X 4 


450 


70 


~ 


+D 


9n 
dij 


r n P 


SY2i42L-2 


1024 X 4 


200 


70 


- 




9n 
2U 


r n P 


SY2142L-3 


1024 X 4 


300 


70 


- 


c 
I'D 


on 


r n p 


SY2148H 


1024 X 4 


70 


150 


30 


4.(; 


10 


p n 

\j. U 


SY2148H-2 


1024 X 4 


45 


150 


30 


+ D 


iQ 

lo 


p n 

\J. u 


SY214oH-3 


1024 X 4 


55 


150 


30 


+ 


10 


r n 
Ij, U 


SY2148HL 


1024 X 4 


70 


125 


20 


iR 


-IQ 

lo 


U. U 


SY2148HL-3 


1024 X 4 


55 


125 


20 


+5 


18 


C, D 


SY2149H 


1024 X 4 


70 


150 




+5 


18 


C, D 


SY2149H-2 


1024 X 4 


45 


150 


„ 


^5 


18 


0, D 


SY2149H-3 


1024 X 4 


55 


150 




^5 


18 


C, D 


SY2149HL 


1024 X 4 


70 


125 


~ 


+5 


18 


CD 


SY2149HL-3 


1024 X 4 


55 


125 


- 


+5 


18 


C, D 


SY2147 


4096 X 1 


70 


160 


20 


+5 


18 


C, D 


SY2147-3 


4096 X 1 


55 


180 
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Svnertek. 




SY2114A 

1 024 X 4 Static 
Random Access Memory 



Features 






• 100ns Maximum Access 


• 


Totally TTL Compatible: 


• Low Operating Power Dissipation 




All Inputs, Outputs, and Power Supply 


0.1 mW/Bit 


• 


Common Data I/O 


• No Clocks or Strobes Required 


• 


400 mv Noise Immunity 


• Identical Cycle and Access Times 


• 


High Density 18 Pin Package 


• Single +5\/ Supply 







Description 

The SY2114A is a 4096-Bit static Random Access 
Memory organized 1024 words by 4-bits and is fabri- 
cated using Synertek's N-channel Silicon-Gate MOS 
technology. It is designed using fully DC stable (static) 
circuitry in both the memory array and the decoding 
and therefore requires no clock or refreshing to 
operate. Address setup times are not required and 
the data is read out nondestructively with the same 
polarity as the input data. Common Input/Output 
pins are provided to simplify design of the bus oriented 
systems, and can drive 1 TTL load. 



The SY2114A is designed for memory applications 
where high performance, low cost, large bit storage, 
and simple interfacing are important design objectives. 
It is totally TTL compatible in all respects: inputs, 
outputs, and the single +5V supply. A separate Chip 
Select (CS) input allows easy selection of an individ- 
ual device when outputs are or-tied. 

The SY2114A is packaged in an 18-pin DIP for the 
highest possible density and is fabricated with N- 
channel. Ion Implanted, Silicon-Gate technology — a 
technology providing excellent performance charac- 
teristics as well as improved protection against con- 
tamination. 



SY2147H 

4096x1 Static 
Random Access Memory 



Features 

• 35-70 ns Maximum Access Time 

• No Clocks or Strobes Required 

• Automatic CE Power Down 

• Identical Cycle and Access Times 

• Single +5V Supply (±10%; 

• Pinout and Function Compatible to SY2147 



Direct Performance Upgrade For SY2147 
Totally TTL Compatible 
All Inputs and Outputs 
Separate Data Input and Output 
High Density 18-Pin Package 
Three-State Output 



Description 

The Synertek SY2147H is a 4096-Bit Static Random 
Access Memory organized 4096 words by 1-bit and is 
fabricated using Synertek's new scaled n-channel sili- 
con gate technology. It is designed using fully static 
circuitry, therefore requiring no clock or refreshing to 
operate. Address set-up times are not required and the 
data is read out non-destructively with the same polar- 
ity as the input data. Separate data input and output 
pins provide maximum design flexibility. The three- 
state output facilitates memory expansion by allowing 
the outputs to be OR-tied to other devices. 



The SY2147H offersan automatic power down feature. 
Power down is controlled by the Chip Enable input. 
When Chip Enable (CE) goes high, thus deselecting the 
SY2147H, the device will automatically power down 
and remain in a standby power mode as long as CE 
remains high. This unique feature provides system level 
power savings a much as 80%. 

The SY2147H is packaged in an 18-pin DIP for the 
highest possible density. The device is fully TTL com- 
patible and has a single +5V power supply. 
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SY2148H/SY2149H 

1024x4 Static 
Random Access Memory 



Features 



• 45-70 ns Maximum Access Time 

• No Clocks or Strobes Required 

• Automatic CE Power Down (SY21 48H) 

• Identical Cycle and Access Times 

• Single +5V Supply (±1 0%) 

• Pinout and Function Compatible to SY21 48/SY21 49 



Performance Upgrade for SY2148/SY2149 

Industry Standard 21 14 Pinout 

Totally TTL Compatible All Inputs and Outputs 

Common Data Input and Output 

High Density 18-Pin Package . 

Three-State Output 



Description 

The Synertek SY2148H/SY2149H are 4096-Bit Static Ran- 
dom Access Memories organized 1024 words by 4 bits and 
are fabricated using Synertek's new scaled n-channel silicon 
gate technology. It is designed using fully static circuitry, 
therefore requiring no clock or refreshing to operate. Address 
set-up times are not required and the data is read out non- 
destructively with the same polarity as the input data. 
Common data input and output pins provide maximum design 
flexibility. The three-state output facilitates memory expan- 
sion by allowing the outputs to be OR-tied to other devices. 

Pin Configurations 



The SY2148H offers an automatic power down feature. 
Power down is controlled by the Chip Enable input. When 
Chip Enable (CE) goes high, thus de-selecting the SY2148H, 
the device will automatically power down and remain in a 
standby power mode as long as CS remains high. This unique 
feature provides system level power savings as much as 85%. 

The SY2149H offers a Chip Select (CS) access that is faster 
than its address access. This feature offers high speed access 
when the address preceeds the CS decode sent to the part. 

Both parts are packaged in an 18-pin DIP for the highest 
possible density. Both devices are TTL compatible and have a 
single +5V power supply. 



SY2148H/ST2149H 



AeC 

A3C 
AoC 
AlC 
A2C 7 



cl/csE 
gndC 



□ Vcc 

□ A7 

□ As 

□ A9 

□ I/01 

□ I/02 

□ I/03 

□ I/04 

HWE 



Ordering Information 





Access 


Operating 


Standby 


Order 


Time 


Current 


Current 


Number 


(Max) 


(Max) 


(Max) 


SY2148H 


70ns 


150mA 


30mA 


SY2148H-2 


45ns 


150mA 


30mA 


SY2148H-3 


55ns 


150mA 


30mA 


SY2149H 


70ns 


150mA 




SY2149H-2 


45ns 


150mA 




SY2149H-3 


55ns 


150mA 




SY2148HL 


70ns 


125mA 


20mA 


SY2148HL-3 


55ns 


125mA 


20mA 


SY2149HL 


70ns 


125mA 




SY2149HL-3 


55ns 


125mA 





block Diagram 



1/01 
1/02 
1/03 
1/04 



CE/CS 



A4 — 




A5 — 


— >- 


Ae 




A7 




Ab 




A9 





ROW 
SELECT 



MEMORY ARRAY 
64 ROWS 
64 COLUMNS 



INPUT 
DATA 
CONTROL 



COLUMN I/O CIRCUITS 



COLUMN SELECT 



tttt 

Aq Ai A2 A3 



Vcc 

GND 
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SY2158/SY2159 

1024x8 Static 
Random Access Memory 



Features 

• 1 20nsec Maximum Access Time 

• Fully Static Operation: 

No Clocks or Strobes Required 

• Fast Chip Select Access: 50 ns Max. 

• Automatic CE Power Down 

• Identical Cycle and Access Times 

• Single +5V Supply ( ± 10%) 



• Pin Compatible with 2716 16K EPROM 

• Totally TTL Compatible: 
All Inputs and Outputs 

• Common Data Input and Output 

• Three-State Output 

• Output Enable Function (OE) 



Description 

The Synertek SY2158/SY2159 are 8192 bit static Random 
Access Memories organized 1 024 words by eight bits and are 
fabricated using Synertek's new scaled n-channel silicon gate 
technology. They are designed using fully static circuitry, 
therefore requiring no clocks or refreshing to operate. The 
common data input and three-state output pins optimize com- 
patibilty with systems utilizing a bidirectional data bus. 

The SY2158 offers an automatic power down feature under 
the control of the chip enable (CE) input. When goes high, 
deselecting the chip, the device will automatically power 
down and remain in a standby power mode as long as CE 
remains high. This feature provides significant system level 
power savings. 

The SY21 59 offers a chip select access that is faster than its 
address access. In a typical application, the address access 



begins as soon as the address is valid. At this time, the high 
order addresses are decoded and the desired memory is then 
selected. With the faster chip select access, this decode time 
will not add to the overall access time thus significantly 
improving system performance. 

The SY21 58/SY21 59 are available in two versions. For the 
"A" version, the select reference input (Ar) must be at V|l and 
for the "B" version Ar must be at V|h. 

The SY2158/SY2159 are pin compatible with 16K ROMs, 
EPROMs and E2pROMs thus offering the user the flexibility of 
switching between RAM, ROM, EPROM, and E2PR0M with a 
minimum of board layout changes. 



Pin Configuration 



AeC 2 
AsC 3 
A4C 4 
A3C 5 
A2II 

A,i: 

AoC 
I/O1C 
I/O2C 
I/O3C 
GND C 



24 DVcc 
23 3 As 

22 DAg 

21 3VVE 

20 Joe 
19 J Ah 
18 Del 

16 ni/07 
15 J\/06 
14 □I/O5 
13 Dr/04 



Blocl( Diagram 



Ai 

A2' 
A4 
Ar 



WE- 
CE- 



ROW 
ADDRESS 
DECODER 
DRIVER 



COLUMN 
ADDRESS 
DECODER 

DRIVER 



8192 BIT ARRAY 



COLUMN I/O CIRCUITS 



OUTPUT ENABLE 



• I/O1 
I/O 2 

■I/03 

• I/04 
■ I/05 

• I/O 6 

• I/O 7 

• I/O 8 
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Svnertek 



SY2128/SY2i29 

2048 X 8 Static 
Random Access Memory 



Features 

• 100 nsec Maximum Access Time 

• Fully Static Operation: 

No Clocks or Strobes Required 

• Fast Chip Select Access Time: 50 ns Max. (SY21 29) 

• Automatic CE Power Down (SY21 28) 

• Identical Cycle and Access Times 



Single +5V Supply (±10%) 

Pin Compatible with 1 6K ROMs, EPROMs, and EEPROMs 

Totally TTL Compatible: 

All Inputs and Outputs 

Common Data Input and Output 

Three-State Output 

JEDEC Approved Pinout 



Description 

The Synertek SY21 28/SY21 29 are 1 6,384 bit static Random 
Access Memories organized 2048 words by eight bits and are 
fabricated using Synertek's new scaled n-channel silicon 
gate technology. They are designed using fully static circuitry, 
therefore requiring no clock or refreshing to operate. The 
common data input and three-state output pins optimize com- 
patibility with systems utilizing a bidirectional data bus. 

The SY21 28 offers an automatic power down feature under 
the control of the chip enable (CE) input. When (CE) goes high, 
thus deselecting the chip, the device will automatically power 
down and remain in a standby power mode as long as CE 
remains high. This feature provides significant system level 
power savings. 



The SY21 29 offers a chip select access that is faster than its 
address access. In a typical application, the address access 
begins as soon as the address is valid. At this time, the high 
order addresses are decoded and the desired memory is 
then selected. With the faster chip select access, this decode 
time will not add to the overall access time thus significantly 
improving system performance. 

The SY21 28/SY21 29 are configured in the JEDEC approved 
pinout for 24 pin byte organized memories and are pin com- 
patible with 1 6K ROMs, EPROMs and EEPROMs. This offers 
the user the flexibility of being able to swtich between RAM, 
ROM, EPROM, or EEPROM as his needs dictate with a min- 
imum of board changes. 



Pin Configuration 



Block Diagram 



SY2128/SY2129 



A5I: 

A3C 
A2E: 

AiC 
AoC 

i/Oi C 
I/02C 
I/03C 11 

GNDC 12 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 



24 DVcc 

□ Ag 

□ A9 

□ we 

□ OE 

□ Aio 

□ CE 

□ 1/08 

□ I/O7 

□ 1/06 

□ i/05 
III/O4 



WE- 
CE- 



ROW 
ADDRESS 
DECODER 
DRIVER 



COLUMN 
ADDRESS 
DECODER 
DRIVER 



16,384 BIT ARRAY 
(128 X 128) 



COLUMN I/O CIRCUITS 



• I/O1 
I/O 2 

■I/O3 
•I/O4 

■ I/O5 

■ I/O 6 

• I/O7 

I/O a 



OUTPUT ENABLE 
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Svnertek. 




SY2167 

16,384x1 Static 
Random Access Memory 



ADVANCED INFORMATION 
OCTOBER 1982 



Features 

• 55 ns Maximum Access 

• No Clocks or Strobes Required 

• Automatic CE Power Down 

• Identical Cycle and Access Times 

• Single +5V Supply 



Totally TTL Compatible 
All Inputs and Outputs 
Separate Data Input and Output 
High Density 20 Pin Package 
Three State Output 



Description 

The Synertek SY21 67 is a 1 6,384-Bit Static Random Access 
Memory organized 16,384 words by 1 -bit and iS fabricated 
using Synertek's new N-Channel Double Polysilicon Gate 
HMOS technology. It is designed using fully static circuitry, 
therefore requiring no clock or refreshing to operate. Address 
set-up times are not required and the data is read out non- 
destructiveiy with the same polarity as the input data. 
Separate data input and output pins provide maximum design 
flexibility. The three-state output facilitates memory expan- 
sion by allowing the outputs to be OR-tied to other devices. 



The SY21 67 offers an automatic power down feature. Power 
down is controlled by the Chip Enable input. When Chip 
Enable (CE) goes high, thus de-selecting. the SY2167, the 
device will automatically power down and remain in a standby 
power mode as long as CE remains high. This unique feature 
provides system level power savings as much as 80%. 

The SY2167 is packaged in a 20-pin DIP for the highest 
possible density. The device is fully TTL compatible and has a 
single +5V power supply. 



Block Diagram 



Pin Configuration 



Ao C 
Aid 
AzE 
A3IZ 
A4II 

A5 c 

Ae C 
DO C 
WE □ 
GND C 



1 

2 
3 
4 
5 
6 
7 
8 
9 
10 



□ Vcc 

□ Ai3 

□ A12 

□ All 

□ Aio 

□ A9 

□ As 

□ A7 

□ DIN 

□ CE 



Ai 

A2 
A3 
Ae 
A7 

Ag 
Ag 

D|N 

















ROW 
SELECT 















MEMORY ARRAY 
128 ROWS 
128 COLUMNS 



Vcc 
GND 



COLUMN I/O CIRCUITS 



COLUMN SELECT 



BMfflffl 



Ao A4 A5 Aio An A12 Ai3 
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ertek. 




SY2168/SY2169 

4096 X 4 Static 
Random Access Memory 



Advanced Information 
October 1982 



Features 

• 55-70 ns Maximum Access Time 

• No Clocks or Strobes Required 

• Fast Chip Select Access Time: 40 ns Max. (SY21 69) 

• Automatic CE Power Down (SY21 68) 

• Identical Cycle and Access Times 



Single +5V Supply (±10%) 

JEDEC Standard Pinout 

Totally TTL Compatible All Inputs and Outputs 

Common Data Input and Output 

High Density 20-Pin Package 

Three-State Output 



Description 

The Synertek SY2168/SY2169 is a 16,384-Bit Static 
Random Access Memories organized 4096 words by 4 bits 
and are fabricated using Synertek's scaled n-channel double 
poly silicon gate technology. They are designed using fully 
static circuitry, therefore requiring no clock or refreshing to 
operate. Address set-up times are not required and the data is 
read out non-destructively with the same polarity as the input 
data. Common data input and output pins provide maximum 
design flexibility. The three-state output facilitates memory 
expansion by allowing the outputs to be OR-tied to other 
devices. 

The SY21 68 offers an automatic power down feature. Power 
down is controlled by the Chip Enable input. When Chip 
Enable (CE) goes high, thus de-selecting the SY2168, the 
device will automatically power down and remain in a standby 
power mode as long as CE remains high. This unique feature 
provides system level power savings as much as 85%. 



Pin Configuration 



SYM2168/SYM2169 



ArC: 
AeC 
As C 
A4 C 
A3C 
Ao C 
AiC 
A2 C 
CE/CS C 
GND C 



□ Vcc 

□ As 

□ A9 

□ Aio 
DAii 

□ 1/O2 
DI/O3 

□ I/O4 

□ we 



The SY21 69 offers a chip select access that is faster than its 
address access. In a typical application, the address access 
begins as soon as the address is valid. At this time, the high 
order addresses are decoded and the desired memory is then 
selected. With the faster chip select access, this decode time 
will not add to the overall access time thus significantly 
improving system performance. 

Both parts are packaged in a 20-pin DIP for the highest 
possible density. Both devices are fully TTL compatible and 
have a single +5V power supply. 



Blocl< Diagram 




CE/C§ 
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Svnertek. 



SY21D1 

1024x8 Dual Port 
Random Access Memory 



Features 



1 00 ns Address Access Time 
Fully Static Operation 
Full TTL Compatibility 
Interrupt Function (INT) 



• Easy Microprocessor Interface 

• Transparent Power Down 

• Output Enable Function (OE) 

• Total Left and Right Separation 



Description 

The Synertek SY21D1 is an 8192 Bit Dual Port Random 
Access Memory organized 1 024 words by 8 bits and is fabri- 
cated using Synertek's n-channel double poly silicon gate 
technology. It is designed using fully static circuitry, requiring 
no clock or refreshing to operate. 

The SY21 D1 is a true dual port allowing each side independ- 
ent access for read or write. The only disallowed state is one 
where the addresses are identical. In the disallowed state the 
BUSY goes low. The dual port function is enhanced by the use 
of onboard control circuitry including BUSY, Interrupt, Output 
Enable and Chip Enable. The BUSY (BUSY) goes low when 
that side tries to access an address that the other side is 



accessing. The interrupt function (INT) acts like a writable flag. 
When the flag's location is written to from one side, the other 
side's INT pin goes low. This pin stays low until the interrupted 
side reads the flag location. The transparent power down 
feature is under the control of chip enable (CE). When CE goes 
high, deselecting the chip, the device automatically powers 
down. This feature provides significant system level power 
savings. 

The SY21D1 is packaged In a 48-pin DIP for the highest 
possible density. This device is fully TTL compatible and has a 
single +5V power supply. 



Pin Configuration 



Blocl< Diagram 



celC 1 

R/Wl[ 2 

bUsylL 3 

INTlC 4 

OElE 5 

Ao[ 6 

Ai[ 7 

A2[ 8 

AaC 9 

A4[ 10 

AsE 11 

Ag[ 12 

A7C 13 

AsC 14 

A9I 15 

l/0o[ 16 

l/Oi[ 17 

l/02[ 18 

I/O3C 19 

l/04[ 20 

l/OsC 21 

l/OeC 22 

l/07[ 23 

GND[ 24 



48 ] Vcc 
47 ]CEr 
46 ]R/Wr 
45 ]bUsYr 
44 DFnTr 
43 ]OEr 
42 ]Ao 
41 ]Ai 
40 ]A2 
39 ]A3 
38 ]A4 
37 ]A5 
36 ]A6 
35 ]A7 
34 ]A8 
33 ]A9 
32 ]l/0o 
31 ]l/Oi 
30 ]l/02 
29 ]l/03 
28 ]l/04 
27 ]l/05 
26 ]l/06 
25 ]l/07 



WEl- 
CEl- 

OEl- 



1/0 OL . 

I/O 7L . 

(BDSVl). 
A9l. 

AOu. 



CEL. 



COL 
SELM 



COLUMN 
I/O 



<X 



■ WEr 
-CEr 



ROW 
SELECT 




COLUMN 
I/O 



COL 
SEL 



MEMORY 
ARRAY 



O l-CR 



ROW 
SELECT 



CONTENSION 
INTERRUPT 
LOGIC 



-I/O Or 



.1/0 7r 



.(BUSYr) 

-A9r 

-AOr 



-CIr 

-R/Wr 
.BDSYr 

.INTr 
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Svnertek 



READ ONLY MEMORIES (ROMs) Commercial (T^ = 0"C to 70°C) 







Access 






Power 




Pin 


Package 






Time 


Maximum Current (mA| 


Supply 


Number 


Compatible 


Type 


Part Number 


Organization 


(ns) Max. 


GperatinQ 


standby 


(Volts) 


of Pins 


EPROM/PROM 


(Note 1) 




mo >i V, 

1L)24 X 


70 


lev 










p n D 


SY2316B 


2048 X 8 


450 


98 


-- 


*5 


24 


2716 


C, D, P 


SY2316B-2, 


2048 X 8 


200 


98 




+5 


24 


2716 


r* n n 


SY2316B-3 


2048 X 8 


300 


98 


- 


. +5 


24 


2716 


C, D. P 


SY3316 


2048 X 8 


80 


120 




+5 


24 


82bl9l 


C, D, P 


SY3316A 
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80 


120 


20 


+5 


24 


82S191 


C, D. P 


SY2332 
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100 




+5 


24 


TMS2532 


C, D, P 


SY2332-2 


4096 X 8 
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100 




^5 
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C, 0, P 


SY2332-3 


4096 X 8 
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+5 


24 


TMS2532 


C, 0, P 


SY2333 


4096 X 8 


450 


100 




+5 


24 


2732 /A 


C. D, P 


SY2333-2 


4096 x8 


200 


100 




*5 


24 


2732 /A 


C, D, P 


SY2333-3 


4096 X 8 


300 


100 


-- 


+5 


24 


2732 /A 


C, D, P 


SY2364 


8192 X 8 


450 


100 


-- 


+5 


24 


TMS2564 


C D, P K 


SY2364-2 


8192 X 8 


200 


1UU 




+5 


24 


TMS2564 


c! d! p! k 


SY2364-3 


8192 X 8 


300 


100 




+5 


24 


TMS2564 


C, D, P, K 


SY2364A 


■ 8192 X 8 


450 


100 


12 


*5 


24 


TMS2564 


C. D, P, K 


SY2364A-2 


8192 X 8 


200 


100 


12 


*5 


24 


TMS2564 


C, D, P, K 


SY2364A-3 


8192 X 8 


300 


100 


12 


*5 


24 


TMS2564 


C, D, P, K 


SY2365 


8192 X 8 


450 


100 




+5 


28 


2764 


p n p k 

Vj, u, r, i\ 


SY2365-2 


8192 X 8 


200 


100 




*5 


28 


2764 


C, D, P, K 


SY2365-3 


8192 X 8 


300 


100 




*5 


28 


2764 


C, D, P, K 
C, D, P, K 


SY2365A 


8192 X 8 


450 


100 


12 


+5 


28 


2764 


C. D, P, K 


SY2365A-2 


8192 X 8 


200 


100 


12 


+5 


28 


2764 


C, D, P, K 


SY2365A-3 


8192 X 8 


300 


100 


12 


+5 


28 


2764 


C. D. P, K 


SY23128 


16.384 X 8 


200 


100 


10 


*5 


28 




C, D, P, K 


SY23256t2] 


32,768 X 8 


200 


100 


10 


+5 


28 




C, D, P, K 


SY3308RI2] 


1024 X 8 


35[3] 


130 




+5 


24 


82S181 


C. D. P. K 


SY3316Rt2] 


2048 x8 


35[3] 


130 




+5 


24 


82S191 


C, D, P, K 



ELECTRICALLY ERASABLE PROMs Commercial |Ta = 0°C to 70°C| 







Access 






Power 




Package 






Time 


Maximum Current (mA) 


Supply 


Number 


Type 


Part Number 


Organization 


(ns) Max 


Operating 


Standby 


(Volts) 


of Pins 


(Note 1) 


SY2801 


64x4 


450 


20 




+5, +21 


16 


C, D, P 


SY2801A 


64x4 


450 


20 




+5 


16 


C, D, P 


SY2802 


256x8 




70 




+5 


18 


C, D, P 



NOTES: 

1. C = Ceramic, D = Cerdip. F = 

2. Preliminary Information. 

3. Effective Access Time (tcpA)- 



Flatpack, K = Leadless Chip Carrier. 
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Svnertek 



SY2316B 

2048 X 8 Static 
Read Only Memory 



Features 

• Access Time 200/300/450 ns (max) 

• 2048 X 8 Bit Organization 

• Single +5 Volt Supply 

• Totally Static Operation 

• JEDEC Approved Pinout 



• Completely TTL Compatible 

• Three-State Outputs for Wire-OR Expansion 

• Three Programmable Chip Selects 

• Pin Compatible with 271 6 EPROM 

• Replacement for Two 2708s 



Description 

The SY2316B high performance Read Only Memories are 
organized 2048 words by 8 bits with access times from 200 to 
450 ns. The ROMs are designed to be compatible with all 
microprocessor and similar applications where high perfor- 
mance, large bit storage and simple interfacing are important 
design considerations. This device offers TTL input and output 
levels with a minimum of 0.4 Volt noise immunity in conjunc- 
tion with a +5 Volt power supply. 



The SY231 6B operates totally asynchronously. No clock input 
is required. The three programmable Chip Select inputs allow 
eight 1 6K ROMs to be OR-tied without external decoding. The 
device offers three-state output buffers for memory 
expansion. 

Designed to replace the 2716 EPROM, the SY2316B can 
eliminate the need to redesign printed circuit boards for 
volume mask programmed ROMs after prototyping with 
EPROMs. 



Pin Configuration 



AeC 2 



AsCj 3 
4 

5 



A4I: 
A3C 

A2C 6 

AiC 7 

AoC 8 

O1C 9 

O2C 10 

O3C 11 

gndC 12 



24 DVcc 
23 DA 8 
22 IIA9 
21 3CS3 
20 DCSi 
19 DAio 
18 DCSz 
17 DOs 
16 JOy 
15 3O6 
14 3O5 
13 JOi 



Ordering Information 





Access 


Operating 




Order 


Time 


Current 


Package 


Number 


(Max) 


(Max) 


Type 


SYD2316B 


450 ns 


98 mA 


Cerdip 


SYP2316B 


450 ns 


98 mA 


Plastic 


SYD2316B-2 


200 ns 


98 mA 


Cerdip 


SYP2316B-2 


200 ns 


98 mA 


Plastic 


SYD2316B-3 


300 ns 


98 mA 


Cerdip 


SYP2316B-3 


300 ns 


98 mA 


Plastic 



Block Diagram 



Ao O— 
A, O- 

A2 o— 
A3 ( 
A4 o- 

As ( 

Ae CH 



16,384 BIT 
ROM 
CELL ARRAY 



A 



COLUMN DECODER (1 OF 161 



CHIP SELECT 
DECODER 



MM TIT 

A7 As A9 Aio CSi CS2 CS3 



© IC MASTER 1983 



3949 



Svnertek. 




SY2332/SY2333 

4096 X 8 Static 
Read Only Memory 



Features 

• SY2332-2532 EPROM Pin Compatible 

• 4096 X 8 Bit Organization 

• Single +5 Volt Supply (±1 0%) 

• Access Time 200/300/450 ns (max.) 

• Totally Static Operation 

• Completely TTL Compatible 



SY2333-2732 EPROM Pin Compatible 
Three-State Outputs for Wire-OR Expansion 
Two Programmable Chip Selects 
EPROMS Accepted as Program Data Inputs 
J ED EC Approved Pinouts 



Description 

The SY2332 and SY2333 high performance read only memo- 
ries are organized 4096 words by 8 bits with access times 
from 200 ns to 450 ns. They are designed to be compatible 
with all microprocessor and similar applications where high 
performance, large bit storage and simple interfacing are 
important design considerations. These devices offer TTL 
input and output levels with a minimum of 0.4 Volt noise 
immunity in conjunction with a +5 Volt power supply. 



Pin Configurations 

SY2332 



SY2333 



AyC 1 

AeC 2 

AsC 3 

A4C 4 

A3C 5 

A2E 6 

AiC 7 

AoC 8 

O1C 9 

O2C 10 

O3L n 

GNDC 12 



□ Vcc 
3 As 
DA9 

□ CS2 

□ cs, 

□ Aio 

□ Ai, 

3 Ob 

□ 06 

□05 

D04 



A7C 

AfiC 2 

AsC 3 

A4I: 4 

A3C 5 

A2C 6 

A,C 7 

AqC 8 
Old 
O2C 
O3C 

gndC 



24 DVcc 
23 DAg 
22 DAg 
21 DA,, 
20 I]CS, 
19 3A,o 
18 IICS2 
17 DOg 
16 30j 
15 JOg 
14 DO5 
13 



Ordering Information 



Order 


Access 


Operating 


Package 


Number 


Time 


Current 


Type 


SYD2332 


450ns 


100mA 


Cerdip 


SYP2332 


450ns 


100mA 


Plastic 


SYD2332-2 


200ns 


100mA 


Cerdip 


SYP2332-2 


200ns 


100mA 


Plastic 


SYD2332-3 


300ns 


100mA 


Cerdip 


SYP2332-3 


300ns 


100mA 


Plastic 


SYD2333 


450ns 


100mA 


Cerdip 


SYP2333 


450ns 


100mA 


Plastic 


SYD2333-2 


200ns 


100mA 


Cerdip 


SYP2333-2 


200ns 


100mA 


Plastic 


SYD2333-3 


300ns 


100mA 


Cerdip 


SYP2333-3 


300ns 


100mA 


Plastic 



The SY2332 and SY2333 operate totally asynchronously. No 
clock input is required. The two programmable Chip Select 
inputs allow four 32K ROMs to be OR-tied without external 
decoding. Both devices offer three-state output buffers for 
memory expansion. 

Designed to replace 32K EPROMs, the SY2332 and 
SY2333 can eliminate the need to redesign printed 
circuit boards for volume mask programmed ROMs after 
prototyping with EPROMs. 



Block Diagram 



vcc GNC 

I I 



Aq ( 
Al ( 
A2 O— 
A3 I 
A4 I 
A5 , 

Ae 



32,768 BIT 
ROM 
CELL ARRAY 



)0i 
)02 
)03 
>04 
)05 
)06 
>07 
,08 



COLAJMN DECODER (1 of 321 



CHIP SELECT 
DECODER 



TTTTTTl 



A? As A9 Aio All 



CSi CS2 



A custom number will be assigned by Synertek. 
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Svnertek. 



SY2365/SY2365A 

8192x8 Static 
Read Only Memory 



Features 

• 2764 EPROM Pin Compatible 

• 8192 X 8 Bit Organization 

• Single +5 Volt Supply 

• Access Time — 200/300/450 ns (max) 

• Totally Static Operation 

• Completely TTL Compatible 

• 28 Pin JEDEC Approved Pinout 



• SY2365A — Automatic Power Down (CE) 

— Output Enable Function (OE) 

— Two Programmable Chip Selects 

• SY2365 — Non Power Down Version 

— Four Programmable Chip Selects 

• Three State Outputs for Wire-OR Expansion 

• EPROMs Accepted as Program Data Input 



Description 

The SY2365 and SY2365A high performance Read Only 
Memories are organized 8192 words by 8 bits with access 
times'from 200 ns to 450 ns. The ROMs are designed to be 
compatible with all microprocessor and similar applications 
where high performance, large bit storage and simple inter- 
facing are important design considerations. Both ROMs 
conform to the JEDEC approved pinout for 28 pin 64K ROMs. 

The SY2365 offers the simplest operation (no power 
down.) Its four programmable chip selects allow up to sixteen 
64K ROMs to be OR-tied without external decoding. 

The SY2365A offers an automatic power down feature. 
Power down is controlled by the Chip Enable (CE) input. 
When CE goes high, the device will automatically power 
down and remain in a low power standby mode as long as CE 
remains high. This unique feature provides system level 
power savings as much as 90%. An additional feature of the 
SY2365A is the Output Enable (51) function. This 



Pin Configurations 



SY2365 



SY2365A 



NC C 
Al2 C 
A7C 
A6 C 
AsC 
A4 C 
A3 C 
A2 C 
A1 C 
Ao C 

01 C 

02 C 

03 C 
GND n 



1* 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 



□ Vcc 

3 cs, 

D CS2 

□ As 

□ A9 

□ Ai, 
3 CS3 
D A,o 

20 □ CS4 

19 3 Ob 

18 307 

17 3O6 

16 DO5 

15 3 O4 



NC C 
Al2 C 
A7C 

Ae C 
A5C 

A4 c 

A3C 

A2 C 
Al C 
Ao C 

01 C 

02 c 

03C 

gndC 



1* 

2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 



3 Vcc 

□ cs, 

□ CS2 
3 Ag 

□ A9 

□ A„ 

□ OE 
21 □ A10 
20 □ CE 

19 30a 

18 307 
17 3 06 
16 DO5 
16 3 O4 



eliminates bus contention in multiple bus microprocessor 
systems. The two programmable chip selects allow up to four 
64K ROMs to be OR-tied without external decoding. 

Both the SY2365 and SY2365A are pin compatible with 
the 2764 EPROM thus eliminating the need to redesign 
printed circuit boards for volume mask programmed ROMs 
after prototyping with EPROMs. 



Block Diagram 



A3- 
A4- 
As- 
As- 
A;- 
Ab- 
A9' 



«0' 

Ar 

A2- 
A|0' 
An- 



ROW 
DECODER 
DRIVER 
II OF 256) 



COLUMN 
DECODER 
DRIVER 
II OF 32) 



POWER 
DOWN 

CIRCUITRY 



CS| • 
CS2 ■ 
CS3- 
CS4- 



CHIP 
SELECT 
QRCUITRY 



65.536 BIT 
ROM ARRAY 
1256x256) 



COLUMN SELECT 
CIRCUITRY 
|8 OF 256) 



POWER DOWN 



OUTPUT ENABLE 



i>Krr— ' 



•CHIP SELECTS (CSi AF1E PROGRAMMABLE LOW ACTIVE, HIGH ACTIVE OR 
DON T CARE. 
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lertek, 



SY23128/SY23128A 

16,384 X 8 Static 
Read Only Memory 



Features 

• EPROM Pin Compatible 

• 16,384 X 8 Bit Organization 

• Single +5 Volt Supply 

• Access Time — 200/300/450 ns (max) 

• Totally Static Operation 

• Completely TTL Compatible 

• 28 Pin JEDEC Approved Pinout 



• SY23128A— Automatic Power Down (CE) 

— Output Enable Function (OE) 

— One Programmable Chip Select 

• SY23128 — Non Power Down Version 

— Three Programmable Chip Selects 

• Three State Outputs for Wire-OR Expansion 

• EPROMS Accepted as Program Data Input 



Description 



The SY23128 and SY23128A high performance Read Only 
Memories are organized 16,384 words by 8 bits with 
access times from 200 ns to 450 ns. The ROMs are 
designed to be compatible with all microprocessor and 
similar applications where high performance, large bit 
storage and simple interfacing are important design 
considerations. Both ROMs conform to the JEDEC approved 
pinout for 28 pin 1 28K ROMs. 

The SY23128 offers the simplest operation (no power 
down.) Its three programmable chip selects allow up to 
eight 1 28K ROMs to be OR-tied without external decoding. 

The SY23128A offers an automatic power down feature. 
Power down is controlled by the Chip Enable (CE) input. 
When CE goes high, the device will automatically power 
down and remain in a low power standby mode as long as 
CE remains high. This unique feature provides system level 
power savings as much as 90%. An additional feature of 
the SY23128A is the Output Enable (OE) function. This 



Pin Configurations 



SY23128 



SY23128A 



NC C 
Ai2 C 
A7C 

Ae C 

A5 C 
A4 C 
A3 C 
A2 C 
A1 C 
Ao C 10 

01 C 11 

02 C 12 

03 C 13 
GND C 14 



28 IlVcc 
27 DCSi 
26 □ A, 
25P As 
24 
23 



□ A9 

□ A,i 
22 JCS2 

□ A10 

□ CS3 

□ Os 

□ O7 

□ 06 

□ O5 

□ O4 



NC C 
A,2 C 
A7C 

Ae C 

AsC 

A4 1: 
A3 c 

A2 C 
Al C 
Ao C 

o, c 
02 C 

GND C 



□ Vcc 

□ CS, 

□ Ai3 

□ Aa 

□ As 

□ A,, 

□ OE 

□ Aio 

□ CE 

□ Os 

□ O7 

□ 06 

□ O5 

□ O4 



eliminates bus contention in multiple bus microprocessor 
systems. The programmable chip select allows two 1 28K 
ROMs to be OR-tied without external decoding. 

Both the SY23128 and SY23128A are pin compatible with 
EPROMs thus eliminating the need to redesign printed 
circuit boards for volume mask programmed ROMs after 
prototyping with EPROMs. 

Blocl< Diagram 



A3- 

A4- 

As ■ 
A6- 
A, ■ 
Aa- 

Ai2- 
An • 



ROW 
DECODER 
DRIVER 
II 0FS12I 



COLUMN 
DECODER 
DRIVER 
|1 Of 321 



POWER 
DOWN 

CIRCUITRY 



CS| ' 
CS? ■ 
CS3- 



CHIP 
SELECT 
CIRCUITRY 



131.072 BIT 
ROM ARRAY 
1512 X 2561 



COLUMN SELECT 
CIRCUITRY 
18 OF 256) 



POWER DOWN 



OUTPUT ENABLE 



•CHIP SELECTS (CS) ARE PROGRAMMABLE LOW ACTIVE HIGH ACTIVE. OR 
DON T CARE 
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Svaertek 



SY23256/SY23256A 

32,768 X 8 Static 
Read Only Memory 



Features 

• EPROM Pin Compatible 

• 32,768 X 8 Bit Organization 

• Single +5 Volt Supply 

• Access Time — 200/300/450 ns (max) 

• Totally Static Operation 

• Completely TTL Compatible 

• 28 Pin JEDEC Approved Pinout 



• SY23256A— Automatic Power Down (CE) 

— Output Enable Function (QE) 

• SY23256 — Non Power Down Version 

— Two Programmable Chip Selects 

• Three State Outputs for Wire-OR Expansion 

• EPROMs Accepted as Program Data Input 



Description 

The SY23256 and SY23256A high performance Read Only 
Memories are organized 32,768 words by 8 bits with 
access times from 200 ns to 450 ns. The ROMs are 
designed to be compatible with all microprocessor and 
similar applications where high performance, large bit 
storage and simple interfacing are important design 
considerations. Both ROMs conform to the JEDEC approved 
pinout for 28 pin 256K ROMs. 

The SY23256 offers the simplest operation (no power 
down.) Its two programmable chip selects allow up to four 
256K ROMs to be OR-tied without external decoding. 

The SY23256A offers an automatic power down feature. 
Power down is controlled by the Chip Enable (CE) input. 
When CE goes high, the device will automatically power 
down and remain in a low power standby mode as long as 
CE remains high. This unique feature provides system level 
power savings as much as 90%. An additional feature of 



Pin Configurations 



SY23256 



SY23256A 



NC C 1 
Ai2 C 2 
Ay C 3 
Ae C 4 
As C 5 
A4 C 6 
A3 C 7 
A2 C 8 
Ai C 9 
Ao C 10 

01 C 11 

02 C 12 

03 C 13 
GND C 14 



28 nVcc 
27 □ Ai4 
26 □ A, 
□ Ag 
24 P A9 
23 
22 
21 
20 
19 
18 



□ An 

□ CSi 

□ Aio 

□ CS2 

□ Og 

□ o, 

17P06 
16 
15 



□ 05 

D 04 



NC C 
A|2 C 
A7C 

Ae C 
A5 C 
A4 C 

A3 c 

A2 C 
A, C 
Ao C 

01 C 11 

02 C 12 

03 C 13 
GNDC 14 



28 3Vcc 
27 □ Ai4 
26 II Ai3 
25 □ As 
24 □ A9 
23 □ All 
22 D OE 
21 □ A10 

□ CE 

□ Os 

□ O7 

□ 06 

□ O5 

□ O4 



the SY23256A is the Output Enable (OE) function. This 
eliminates bus contention in multiple bus microprocessor 
systems. 

Both the SY23256 and SY23256A are pin compatible with 
EPROMs thus eliminating the need to redesign printed 
circuit boards for volume mask programmed ROMs after 
prototyping with EPROMs. 



Blocl< Diagram 




'CHIP SELECTS (CS) ARE PROGRAMMABLE LOW ACTIVE, HIGH ACTIVE, 
OR DONT CARE. 
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Svnertek. 



SY3308 

1024x8 High Speed 
Read Only Memory 



Features 

• Access Time — 70 ns (max) 

• Single +5iVolt Supply 

• Contact Programming 

• Four Week Prototype Turnaround 

• Completely TTL Compatible 

• Totally Static Operation 



• Pin Compatible with 8K Bipolar PROMs - 
Replaces 7681 or 82S181 

• Three-State Outputs for Wire-OR Expansion 

• Four Programmable Chip Selects 

• 8K Bipolar PROMs Accepted as Program 
Data Inputs 



Description 

The Synertek SY3308 is a high speed 1 6,384-bit static mask 
programmable Read Only Memory organized 1 024 words by 
8 bits. Designed to be compatible with industry standard 8K 
bipolar PROMs, it eliminates the need to redesign printed 
circuit boards for volume production after prototyping with 
PROM's. The device offers full TTL compatibility on all inputs 
and outputs and operates on a single +5V power supply. The 
three-state output buffers facilitate system expansion by 
allowing outputs to be wire-ORed together. These features, 
combined with a maximum access time of 70 nsec, make the 
SY3308 suitable for application where high performance, 
large bit storage and simple interface are important design 
considerations. 



The SY3308 utilizes fully static circuitry and operates asynch- 
ronously so no clocks are required. The four chip select buffers 
are mask programmable to be any combination of high active, 
low active or don't care that is desired. This allows up to 
sixteen ROM's to be OR-tied without external decoding. 

The SY3308 is fabricated using Synertek's scaled, high per- 
formance N-channel MOB technology. This, combined with 
inovative design techniques, provides the high performance 
and ease-of-use features associated with non-clocked static 
memories. 



SY3316/SY3316A 

2048 X 8 High Speed 
Read Only Memory 



Features 

• Access Time — 80ns (max) 

• Single +5 Volt Supply (± 1 0%) 

• Contact Programming 

• Four Week Prototype Turnaround 

• Completely TTL Compatible 

• Totally Static Operation 



SY3316A — Automatic Power Down (CE) 
Pin Compatible with 1 6K Bipolar PROMs — 
Replaces 3636 or 82S191 
Three-State Outputs for Wire-OR Expansion 
Three Programmable Chip Selects (two on SY3316A) 
16K Bipolar PROMs Accepted as Program Data Inputs 



Description 

The SY331 6 and SY331 6A are high speed 1 6,384 bit static 
mask programmable Read Only Memories organized 2048 
words by 8 bits. Designed to be pin compatible with 16K 
bipolar PROMs, they eliminate the need to redesign printed 
circuit boards for volume production after prototyping with 
PROMs. 

The SY3316A offers an automatic power down feature. 
Power down is controlled by the Chip Enable (CE) input. 
When CE goes high, the device will automatically power 
down and remain in a standby power mode as long as CE 
remains high. This unique feature provides system level 



power savings of as much as 80%. The two programmable 
chip selects (CS) allow as many as four ROMs to be OR-tied 
without external decoding. 

The SY3316 offers somewhat simpler operation than the 
SY3316A. It's three programmable chip selects allow up to 
eight ROMs to be OR-tied without external decoding. 

Both devices are fabricated using Synertek's scaled high 
performance N-channel MOS technology. This, combined 
with innovative design techniques, provides the high per- 
formance and ease-of-use features associated with static 
memories. 
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SY3308R 

1024x8 High Speed 



Read Only Memory 


Features 




• Effective Access time (tcpA) - 35 ns (max) 


• Totally Static Operation 


• Single 5 Volt Supply 


• Pin Compatible with 8K Bipolar PROMs — 


• Contact Programming 


Replaces 7681 or 82S1 81 


• Four Week Prototype Turnaround 


• Registered Outputs 


• Completely TTL Compatible 


• 8K Bipolar PROMs Accepted as Program Data Inputs 


Description 

The Synertek SY3308R is a high speed 81 92-blt static mask 
programmable Read Only Memory organized 1 024 words by 
8 bits. Designed to be compatible with Industry standard 8K 
bipolar PROMs, It eliminates the need to redesign printed 
circuit boards for volume production after prototyping with 
PROMs. The device offers full TTL compatibility on all inputs 
and outputs and operates on a single +5V power supply. The 
SY3308R has a registered output that allows pipelining. 
These features, combined with an effective access time of 35 
nsec, make the SY3308R suitable for application where high 


performance, large bit storage and simple interface are 
Important design considerations. 

The SY3308R has a latch In the output that allovvs the 
memory to stack data so that the effective access time (time 
from data out to data out) is 35 ns. 

The SY3308R is fabricated using Synertek's scaled, high 
performance N-channel MOS technology. This, combined 
with innovative design techniques, provides the high 
performance and ease-of-use features associated with non- 
clocked static memories. 




SY3316R 

2048 X 8 High Speed 
Read Only Memory 



Features 

• Effective Access time (tcpA) — 35 ns (max) 

• Single +5V Supply (±10%) 

• Contact Programming 

• Four Week Prototype Turnaround 

• Completely TTL Compatible 

• Totally Static Memory 



Pin Compatible with 1 6K Bipolar PROMs — 

Replaces 3636 or 82S1 91 

Three-State Outputs for WIre-OR Expansion 

16K Bipolar PROMs Accepted as Program Data 

Inputs 



Description 

The S331 6R Is a high speed 1 6,384 bit static mask program- 
mable Read Only Memory organized 2048 words by 8 bits. 
Designed to be pin compatible with 1 6K bipolar PROMs, they 
eliminate the need to redesign printed circuit boards for 
volume production after prototyping with PROMs. 

The device offers full TTL compatibility on all inputs and out- 
puts and operates on a single +5V power supply. 

The SY331 6R has a registered output that allows pipelining. 
These features, combines with an effective access time of 35 
ns, makes the SY331 6R suitable for applications where high 



performance, large bit storage, and simple interface are 
Important design considerations. 

The SY331 6 has a latch In the output that allows the memory 
to stack data so that the effective access time (time from data 
out to data out) is 40 ns. 

The device is fabricated using Synertek's scaled high perfor- 
mance N-channel MOS technology. This, combined with 
innovatove design techniques, provides the high performance 
and ease-of-use features associated with static memories. 
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ertek. 




SY2801A 

64 X 4 Electrically Erasable 
Programmable ROM 



Features 

• 450 ns Address Access Time 

• Fully Static Operation 

• Low Power Dissipation 1 10 mW Max. 

• Full TTL Compatibility: All Inputs and Outputs 

• Three State Outputs 



• Single +5V Operation: Both Read and Program Modes 

• Single Word Erase/Write Capability 

• 10 ms Word Erase/Write Time 

• Chip Erase Time of 1 ms 

• Erase/Write Specifications Guaranteed 0-70°C 



Description 

The Synertek SY2801A is a 256 bit electrically erasable 
programmable read only memory (E^PROM) organized 64 
words by four bits and is fabricated using Synertek's double 
poly silicon gate n-channel technology. The device can be 
easily erased and reprogrammed on a word basis. A chip 
erase function is also provided. The SY2801A utilizes an 
on-board high voltage generator to provide all the internal 
voltages necessary to program and erase the chip. The single 
+5V power supply is the only power supply required. 

The in-system erase/ write capability of the SY2801 A makes it 
suitable for a wide variety of applications requiring a small 



amount of alterable, non-volatile storage. Any word can be 
erased or programmed in 10 ms without affecting the rest of 
the memory. Alternatively, the entire memory can be erased 
in 10 ms. Both the erase and write operations are 
accomplished with the applications of a single TTL level pulse. 

The SY2801A utilizes fully static circuitry and is completely 
TTL compatible. The common data input/outputs with three- 
state output drivers greatly simplifies interface with systems 
utilizing a bidirectional data bus. The device is packaged in a 
1 6-pin DIP for optimum density. 



Pin Configuration 



Blocic Diagram 



TESTE 

AsC 

A4C 

A3C 

A2C 

AtC 

AoC 
GNDC 8 



□ Vcc 

□ CLR 

□ PGM 

□ OE 

□ I/O3 

□ 1/O2 

□ 1/O1 
Dl/Oo 



A2- 
A3- 
A4- 

A5- 

Ao- 



ROW 
SELECT 
(1 OF 16) 



COLUMN 
SELECT 
(1 OF 4) 



CONTROL 
LOGIC 



256 BIT ARRAY 



COLUMN I/O 



OUTPUT ENABLE 



l/Oo 
■l/Oi 

■I/02 
i/03 
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SY2802E 

256x8 
Electrically Erasable 
Programmable ROM 



Features 

• Reliable Floating Gate Technology 

• Microprocessor Compatible Architecture 

• On-Chip Address/Data Latches 

• Single Byte Erase/Write Capability 

• Fully TTL Compatible 



• Single +5V Operation 

• Erase/Write Specifications Guaranteed 0-70°C 

• Low Power Dissipation: 385 mW Max. 

• On-C hip ER ASE/WRITE Control 

• Both BUSY Signal and Status Register 



Description 

The SY2802E is a 2048 bit electrically erasable programmable 
read-only memory (E^RROM) organized as 256 words by 
eight bits. Fabricated using Synertek's double poly silicon 
gate n-channel technology, the device utilizes a novel 
memory architecture that results in the memory operating as 
a non-volatile register file. A single bidirectional eight bit data 
port is used for transmitting the address, data and status 
information. Both address and input data are latched into 
onboard registers eliminating the need to hold them valid 
during the long erase/write operation. In addition, all the 
erase/write control logic is incorporated on chip completely 
freeing the microproce ssor o nce the erase/write cycle has 
been initiated. Both a BUSY signal and status register are 



Pin Configuration 



DoC 8 
GNDC 9 



18 2 Vcc 
17 3 TC 
16 2 
15 2 RS 

14 2 Susy 

13 3 STRB 

12 D c5 
11 3 CUR 
10 2 TEST 



Ordering Information 



Order 
Number 


Select 
Access 
Time 


Cycle 
Time 
(Min) 


Supply 
Current 
(Max) 


Package 
Type 


SYD2802E 
SYP2802E 


110ns 
110ns 


240 
240 


70mA 
70mA 


Cerdip 
Plastic 



available to facilitate easy interface in a wide variety of 
microprocessor based systems. 

The in-system erase/ write capability of the SY2802E make it 
suitable for a wide variety of applications requiring a small 
amount of alterable, non-volatile storage. Any byte can be 
erased and written without affecting the rest of memory. 
Alternatively, the entire memory can be erased. 

The SY2802E utilizes fully static circuitry and is completely 
TTL compatible in the read and erase/write modes. The 
device has an on-chip high voltage generator eliminating the 
need for any high voltage pulses or power supplies. The single 
+5V power supply is all that is required for any operation. 



Blocl( Diagram 



D0-D7 ■ 



STATUS REGISTER 



BDS7- 



TC>- 

cs >- 
clR>- 

R/W>- 
STRB>- 

Rsy 



TIMING 
AND 
CONTROL 
LOGIC 



GND (OV)^ 



8 BIT 
DATA LATCH 



8 BIT 
ADDRESS POINTER 







E2PR0M 
REGISTER 
FILE 
(256x8) 



3-STATE 
OUTPUT BUFFER 



0) 

c 
CO 
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65,536-BIT DYNAMIC 



TMS 4164 JDL, NL, FPL 
RANDOM-ACCESS MEMORY 



JULY 1980 - REVISED MAY 1982 



• 65,536 X 1 Organization 

• Single + 5 V Supply (10% Tolerance) 

• JEDEC Standardized Pin Out in Dual-ln-Line 
Packages 

• Upward Pin Compatible with TMS 4116 
(16K Dynamic RAM) 

• Performance Ranges: 





ACCESS 


ACCESS 


READ 


READ, 




TIME 


TIME 


OR 


MODIFY, 




ROW 


COLUMN 


WRITE 


WRITE 




ADDRESS 


ADDRESS 


CYCLE 


CYCLE 




(MAX) 


(MAX) 


(MIN) 


(MIN) 


TMS 4164-12 


120 ns 


75 ns 


230 ns 


260 ns 


TMS 4164-15 


1 50 ns 


100 ns 


260 ns 


285 ns 


TMS 4164-20 


200 ns 


1 35 ns 


330 ns 


345 ns 


TMS 4164-25 


250 ns 


165 ns 


410 ns 


455 ns 


Long Refresh Period . . . 


4 milliseconds 







Low Refresh Overhead Time . 
1 .8% of Total Refresh Period 



. As Low As 



All Inputs, Outputs, Clocks Fully TTL 
Compatible 

3-State Unlatched Output 

Common I/O Capability with "Early Write" 
Feature 

Page-Mode Operation for Faster Access 

Low Power Dissipation 

- Operating ... 125 mW (typ.) 

- Standby ... 17.5 mW (typ.) 

New SMOS (Scaled-MOS) N-Channel 
Technology 



description 



1 6-PIN CERAMIC AND PLASTIC 
DUAL-IN-LINE PACKAGES 
(TOP VIEW) 

NO Hi Uiep Vss 

D C 2 1 5 ;] CAS 



_W Us 

RAS [I 4 
AO ^ 5 
A2 6 
A1 7 

VqdCb 



14D Q 
13ll A6 
12 U A3 
11 U A4 
1 U A5 
9ll A7 





18-PIN PLASTIC 




CHIP CARRIER PACKAGE 




(TOP VIEW) 






o tn < 
Q z > lo 






y LJLJl-IU- - 

/ 2 1 18 17 




W 


33 16C 


Q 


RAS 


34 15C 


A6 


NC 


35 14C 


NC 


AO 


36 isC 


A3 


A2 


37 12C 

8 9 10 11 

. nonn 


A4 




»- D r> U5 
< Q < < 
> 




PIN NOMENCLATURE 


A0-A7 


Address Inputs 




CAS 


Column Address Strobe 


D 


Data In 




NC 


No-Connect 




Q 


Data Out 




RAS 


Row Address Strobe 


W 


Write Enable 




Vdd 


+5 V Supply 




Vss 


Ground 





The TMS 41 64 is a high-speed, 65,536-bit, dynamic random-access memory, organized as 65,536 words of one bit 
each. It employs state-of-the-art SMOS (scaled MOS) N-channel double-level polysilicon gate technology for very high 
performance combined with low cost and improved reliability. 

The TMS 41 64 features RAS access times of 1 20 ns, 1 50 ns, 200 ns, or 250 ns maximum. Power dissipation is 1 25 
mW typical operating, 1 7.5 mW typical standby. 

Refresh period is extended to 4 milliseconds, and during this period each of the 256 rows must be strobed with RAS in 
order to retain data. CAS can remain high during the refresh sequence to conserve power. 

All inputs and outputs, including clocks, are compatible with Series 74 TTL. All address lines and data-in are latched on 
chip to simplify system design. Data-out is unlatched to allow greater system flexibility. Pin 1 has no internal connec- 
tion to allow compatibility with other 64K RAMs that use this pin for an additional function. 
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MOS 
LSI 



TMS 4416 NL 
16,384-WORD BY 4-BIT DYNAMIC RAM 



AUGUST 1980 - REVISED JUNE 1982 



16,384 X 4 Organization 

Single +5 V Supply (10% Tolerance) 

Performance Ranges: 



18-PIN PLASTIC 
DUAL-IN-LINE PACKAGE 
(TOP VIEW) 





ACCESS 


ACCESS 


READ 


READ, 




TIME 


TIME 


OR 


MODIFY, 




ROW 


COLUMN 


WRITE 


WRITE 




ADDRESS 


ADDRESS 


CYCLE 


CYCLE 




(MAX) 


(MAX) 


(MIN) 


(MIN) 


TMS 4416-15 


150 ns 


80 ns 


260 ns 


360 ns 


TMS 4416-20 


200 ns 


120 ns 


330 ns 


440 ns 


TMS 4416-25 


250 ns 


150 ns 


410 ns 


560 ns 


Long Refresh Period . . . 


4 milliseconds 





DQ1 Q 
DQ2C 

RASC 
A4E 

VddC 



2 1 

3 1 

4 1 

5 1 

6 1 

7 1 

8 1 
9 



8 D Vss 
7 "2 DQ4 
6 "2 CAS 
5 2 DQ3 
4 H AO 
3 ^ A1 
2 □ A2 
1 2 A3 
oH A7 



Low Refresh Overhead Time , 
1 .7% of Total Refresh Period 



As Low As 



All Inputs, Outputs, Clocks Fully TTL 
Compatible 

3-State Unlatched Outputs 

Early Write or G to Control Output Buffer 
Impedance 

Page-mode Operation for Faster Access 

Low Power Dissipation 

- Operating . . . 130 mW (typ) 

- Standby . . . 17.5 mW (typ) 

New SMOS (Scaled-MOS) N-Channel 
Technology 



PIN NOMENCLATURE 



A0-A7 


Address Inputs 


CAS 


Column Address Strobe 


DQ1-DQ4 


Data In/Data Out 


G 


Output Enable 


RAS 


Row Address Strobe 


W 


Write Enable 


Vdd 


+5 V Supply 


vss 


Ground 



description 



The TMS 4416 NL is a high speed, 65,536-bit, dynanriic, random-access memory, organized as 16,384 words of 4 bits 
each. It employs state-of-the-art SMOS (scaled MOS) N-channel double-level polysilicon gate technology for very high 
performance combined with low cost and improved reliability. 

The TMS 4416 NL features RAS access times to 150 ns maximum. Power dissipation is 130 mW typical operating, 
17.5 mW typical standby. 

New SMOS technology permits operation from a single +5 V supply, reducing system power supply and decoupling re- 
quirements, and easing board layout. Idd peaks have been reduced to 60 mA typical, and a —1 V input voltage under- 
shoot can be tolerated, minimizing system noise considerations. Input clamp diodes are used to ease system design. 

Refresh period is extended to 4 milliseconds, and during this period each of the 256 rows must be strobed with RAS in 
order to retain data. CAS can remain high during the refresh sequence to conserve power. 

All inputs and outputs, including clocks, are compatible with Series 74 TTL. All address lines and data-in are latched on 
chip to simplify system design. Data-out is unlatched to allow greater system flexibility. 

The TMS 4416 NL is offered in an 18-pin dual-in-line plastic package and is guaranteed for operation from 0°C to 
70°C. Packages are designed for insertion in mounting-hole rows on 300 mil (7.62mm) centers. 



ADVANCE INFORMATION 

This document contains information on 
a new product. Specifications are subject 
to change without notice. 
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MEMORY SUPPORT 
LSI 



TMS 4500A NL 
DYNAMIC RAM CONTROLLER 



JANUARY 1982 



TMS 4500A 
40-PI N 600-MI L PLASTIC 
DUAL-IN-LINE PACKAGE 
(TOP VIEW) 



CLK d 
RDY C 
REN1 C 
CS E 
ALE C 
RAS P C 
RAS1 E 
ACR C 
ACW C 
CASC 
RAOQ 
CAO[[ 
MAOQ 
MAI Q 
CA1 H 
RA1 \2 
RA2 
CA2 □ 
MA2 \2 
GND □ 



1~O40hVcc 



39] 
38 □ 
37 J 
36 J 
35] 
34] 
33] 
32 □ 



Controls Operation of 8K/16K/32K/64K 
Dynamic RAIVIs 

Creates Static RAM Appearance 

One Package Contains Address Multiplexer, 
Refresh Control, and Timing Control 

• Directly Addresses and Drives Up to 256K 
Bytes of Memory Without External Drivers 

• Operates from Microprocessor Clock 

— No Crystals, Delay Lines, or RC Networks 

— Eliminates Arbitration Delays 

• Refresh May Be Internally or Externally 
Initiated 

• Versatile 

— Strap-Selected Refresh Rate 

— Synchronous, Predictable Refresh 

— Selection of Distributed, Transparent, and 
Cycle-Steal Refresh Modes 

— Interfaces Easily to Popular Micropro- 
cessors 

• Strap-Selected Wait State Generation for 
Microprocessor/Memory Speed Matching 

• Ability to Synchronize or Interleave Con- 
troller with the Microprocessor System 
(Including Multiple Controllers) 

• Three-State Outputs Allow Multiport 
Memory Configuration 

description 

The TMS 4500A is a monolithic DRAM system controller designed to provide address multiplexing, timing, control and 
refresh/access arbitration functions to simplify the interface of dynamic RAMs to microprocessor systems. 

The controller contains a 16-bit multiplexer that generates the address lines for the memory device from the 16 system 
address bits and provides the strobe signals required by the memory to decode the address. An 8-bit refresh counter 
generates the 256-row addresses required for refresh. 

A refresh timer is provided that generates the necessary timing to refresh the dynamic memories and assure data retention. 

The TMS 4500A also contains refresh/access arbitration circuitry to resolve conflicts between memory access requests 
and memory refresh cycles. The TMS 4500A is offered in a 40-pin, 600-mil dual-in-line plastic package and is guaranteed 
for operation from 0°C to 70°C. 



10 31 ] 

11 30] 

12 29] 

13 28] 

14 27 ] 

15 26] 

16 25] 

17 24] 

18 23] 

19 22P 

20 21 



REFREQ 

TWST 

FSO 

FBI 

R A7 

CA7 

MA7 

MA6 

CA6 

RA6 

RA5 

CA5 

MA5 

RA4 

CA4 

MA4 

R A3 

CA3 

MA3 



PRODUCT PREVIEW 

This document contains information on 
a product under development. Texas 
Instruments reserves the right to change 
or discontinue this product without 
notice. 
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ADVANCED MEMORY 
DEVELOPMENT 



TMS 2150 JL 
CACHE ADDRESS COMPARATOR 



MARCH 1982 



Fast Address to Match Valid Delay — Four 
Speed Ranges: 45 ns, 55 ns, 70 ns, 90 ns 

512X9 Internal RAM 

300-Mil 24-Pin Ceramic DIP 

Max Power Dissipation: 660 mW 

On-Chip Parity Generation and Checking 

Parity Error Output/Force Parity Error Input 

On-Chip Address/Data Comparator 

Asynchronous, Single-Cycle Reset 

Easily Expandable 

Fully Static, TTL Compatible 

Reliable SMOS (Scaled NMOS) Technology 



J PACKAGE 
(TOP VIEW) 



RESET Q 


1 


U24 


1 


vcc 


A5[; 


2 


23 


1 


Al 


M{2 


3 


22 


3 


AO 


A3[; 


4 


21 


J 


A8 


A2C: 


5 


20 


1 


A7 


D3[^ 


6 


19 


J 


A6 


DOC 


7 


18 


3 


D5 


D1 


8 




1 


D4 


D2[[ 


9 


16 


J 


D7 


wQ 


10 


15 


1 


D6 


PEC 


1 1 


14 


3 


MATCH 


vssC 


12 


13 


J 


S 



description 



The 8-bit-slice cache address comparator consists of a high-speed 512X9 static RAIVI array, parity generator, and 
parity checker, and 9-bit high-speed comparator. It is fabricated using N-channel silicon gate technology for high speed 
and simple interface with MOS and bipolar TTL circuits. The cache address comparator is easily cascadable for wider 
tag addresses or deeper tag memories. Significant reductions in cache memory component count, board area, and 
power dissipation can be achieved with this device. 

When S is low and W is high, the cache address comparator compares the contents of the memory location addressed 
by A0-A8 with the data on D0-D7 plus generated parity. An equality is indicated by a high level on the MATCH output. 
A low-level output from PE signifies a parity error in the internal RAM data. PE is an N-channel open-drain output for 
easy OR-tieing. During a write cycle (S and W low), data on D0-D7 plus generated even parity are written in the 9-bit 
memory location addressed by A0-A8. Also during write, a parity error may be forced by holding PE low. 



A RESET input is provided for initialization. When RESET goes low, all 51 2 X 9 RAM locations will be cleared and the 
MATCH output will be forced high. 

The cache address comparator operates from a single -f- 5 V supply and is offered in a 24-pin 300-mil CERPAK. The 
device is fully TTL compatible and is guaranteed to operate from 0°C to 70 °C. 



MATCH OUTPUT DESCRIPTION 



FUNCTION TABLE 



VOH if: 


[A0-A81 = D0-D7-I- parity, 


OUTPUT 


FUNCTION 


or: 


RESET = V|L, 


MATCH 


PE 


DESCRIPTION 


or: 


S = V|H, 


L 


L 


Parity Error 


or: 


W = V|L 


L 


H 


Not Equal 


Vol if: 


[A0-A8] + D0-D7 + parity, 
with RESET = V|h, 
S = V||_, and W = Vih 


H 


L 


Undefined Error 


H 


H 


Equal 












Where S = V|l,W = 


= V|H, RESET 


= ViH 



CO 
-♦— • 

c 
E 

CO 

c 

CO 
CO 
X 




PRODUCT PREVIEW 

This document contains information on 
a product under development. Texas 
Instruments reserves the right to change 
or discontinue this product without 
notice. 
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MOS 
LSI 



TMS 4016 NL 
2048-WORD BY 8-BIT STATIC RAM 

FEBRUARY 1981 - REVISED DECEMBER 1981 



2K X 8 Organization, Common I/O 

Single +5 V Supply 

Fully Static Operation (No Clocks, No 
Refresh) 

JEDEC Standard Pinout 

24-Pin 600 Mil (15.2 mm) Package Config- 
uration 

Plug-in Compatible with 16K 5 V EPROMs 

8-Bit Output for Use in Microprocessor- 
Based Systems 

3-State Outputs with S for O R-ties 

G Eliminates Need for External Bus Buffers 

All Inputs and Outputs Fully TTL Compatible 

Fanout to Series 74, Series 74S or Series 74LS 
TTL Loads 

N-Channel Silicon-Gate Technology 

Power Dissipation Under 385 mW Max 

Guaranteed dc Noise Immunity of 400 mV 
with Standard TTL Loads 



TMS 4016 
24-PIN PLASTIC 
DUAL-IN-LINE PACKAGE 
(TOP VIEW) 



A7E 

abC 

A4C 
ASC 
A2C 
AlC 
AOC 
DQlC 
DQ2C 

vssC 



23 
22 
21 
20 
9 



vcc 

I] A8 
D A9 

Hw 
3g 
Daio 
Ds 

I]dQ8 
I]dQ7 
I]dQ6 
I]dQ5 
I]DQ4 



4 Performance Ranges: 

TMS 4016-12 
TMS 4016-15 
TMS 401 6-20 
TMS 4016-25 



ACCESS TIME (MAX) 

120 ns 
150 ns 
200 ns 
250 ns 



PIN NOMENCLATURE 


AG-AID 


Addresses 


DQ1-DQ8 


Data In/Data Out 


S 


Chip Select 


G 


Output Enable 


W 


Write Enable 


vss 


Ground 


Vcc 


+5 V Supply 



description 



The TMS 4016 static random-access memory is organized as 2048 words of 8 bits each. Fabricated using proven 
N-channel, silicon-gate MOS technology, the TMS 4016 operates at high speeds and draws less power per bit than 4K 
static RAMs. It is fully compatible with Series 74, 74S, or 74LS TTL. Its static design means that no refresh clocking 
circuitry is needed and timing requirements are simplified. Access time is equal to cycle time. A chip select control is 
provided for controlling the flow of data-in and data-out and an output enable function is included in order to eliminate 
the need for external bus buffers. 

Of special importance is that the TMS 4016 static RAM has the same standardized pinout as Tl's compatible EPROM 
family. This, along with dther compatible features, makes the TMS 4016 plug-in compatible with the TMS 2516 (or 
other 16K 5 V EPROMs). Minimal, if any modifications are needed. This allows the microprocessor system designer 
complete flexibility in partitioning his memory board between read/write and non-volatile storage. 

The TMS 4016 is offered in the plastic (NL suffix) 24-pin dual-in-line package designed for insertion in mounting hole 
rows on 600-mil (15.2 mm) centers. It is guaranteed for operation from 0°C to 70°C. 
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• High-Performance Schottky PROMs 

• Low-Power PROMs 

• Power-Down PROMs 

• Registered-Output PROMs 

• Ceramic DIP or Chip Carrier for Military of 
Industrial Applications 

• Plastic DIP or Chip Carrier for Commercial 
Applications 

© IC MASTER 1983 3963 



PRODUCT GUIDE 



TBP14S10 ( 8287) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 256 X 4 

• Three-state outputs 

• Typical address access time 

. . . 42 ns 

• Typical power . . . 500 mW 



logic symbol''^ 



pin assignments 



AO 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
G2 
G1 



(5) 



(6) 



(7) 



(4) 



(3) 



(2) 



(1) 



(15) 



PROM 256 X 4 



AV 
_0_ AV 
255 A V 

AV 



EN 



(12) 



(11) 



(10) 



(9) 



•QO 

■Q1 
■Q2 
, Q3 



J, N PACKAGES 


1 A6 


9 Q3 


2 A5 


10 Q2 


3 A4 


1 1 Q1 


4 A3 


12 QO 


5 AO 


13 G1 


6 A1 


14 G2 


7 A2 


15 A7 


8 GND 


16 Vcc 



For chip carrier options and information, 
contact the factory. 



TBP14SA10 ('S387) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 256 X 4 

• Open-collector outputs 

• Typical address access tinne 

. . . 42 ns 

• Typical power . . . 500 mW 



logic symbol''' 



pin assignments 



AO- 
A1- 
A2- 
A3- 
A4- 
A5- 
A6- 
A7- 
G2- 
G1- 



(5) 


PROM 256 X 4 
1 AO 

L-^ 

r 255 AO 

1 - 


(12) 


(6) 


(7) 


(4) 


(11) 


(3) 


(10) 


(2) 


(9) 


(1) 




(15) 


(14) (v^ 


& 

EN 


(13)1^ 





■GO 
•01 
•Q2 
03 



J. N PACKAGES 


1 A6 


9 Q3 


2 A5 


10 Q2 


3 A4 


1 1 Q1 


4 A3 


12 QO 


5 AO 


13 G1 


6 A1 


14 G2 


7 A2 


15 A7 


8 GND 


16 Vcc 



For chip carrier options and information, 
contact the factory. 



TBP18S22 ( 8471) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 256 X 8 

• Three-state outputs 

• Typical address access time 

. . . 50 ns 

• Typical power . . . 550 mW 



logic symbol''' 



pin assignments 



(1) 



(2) 



(3) 



(4) 



(5) 



AO 
A1 
A2 
A3 
A4 
A5 
A6 
A7 

G2-i^ 
GI-iH. 



(17) 



(18) 



(19) 



PROM 256 X 8 


On 




AV 
AV 




L.o '''' 

f'^Ws AV 
AV 




1 


AV 






AV 
AV 

EN 


& 



(6) 



(7) 



(8) 



(9) 



(11) 



(12) 



(13) 



(14) 



— QO 

— 01 

— 02 

— 03 

— 04 

— Q5 

— 06 

— 07 



J, N PACKAGES 


1 AO 


11 04 


2 A1 


12 Q5 


3 A2 


13 Q6 


4 A3 


14 Q7 


5 A4 


15 0*1 


6 QO 


16 ^2 


7 Ql 


17 A5 


8 Q2 


18 A6 


9 Q3 


19 A7 


10 GND 


20 Vcc 



For chip carrier options and information, 
contact the factory. 



^ Pin numbers shown on logic symbols are for J and N packages only, 
nc — no Internal connection. 
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TBP18SA22 ( 8470) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 256 X 8 

• Open-collector outputs 

• Typical address access time 

. . . 50 ns 

• Typical power . . . 550 mW 



logic symbol^ 



AO- 
Al- 
A2- 
A3- 
A4- 
A5- 
A6- 
A7- 
G2- 



(1) 



(2) 



(3) 



(4) 



(5) 



(17) 



(18) 



(19) 



PROM 256 X 8 


>, 




A 
AO 




L.o '''' 

^'^255 AO 
AO 






AO 






AO 
AO 

EN 


& 



(6) 



(7) 



(9) 



(11) 



(12) 



(13) 



(14) 



-QO 
■ Q1 
■Q2 
-03 
• Q4 
•Q5 
•Q6 
■Q7 



pin assignments 



J, N PACKAGES 


1 AO 


11 Q4 


2 A1 


12 Q5 


3 A2 


13 Q6 


4 A3 


14 Q7 


5 A4 


15 ^1 


6 QO 


16 G2 


7 Q1 


17 A5 


8 Q2 


18 A6 


9 Q3 


19 A7 


10 GND 


20 Vcc 



For chip carrier options and information, 
contact the factory. 



TBP18S030 ( 8288) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 32 X 8 

• Thre«;-state outputs 

• Typical address access time 

. . . 25 ns 

• Typical power . . . 400 mW 



logic symbol''' 



pin assignments 



(10) 



(11) 



(12) 



AO 
A1 
A2 
A3 
A4 



(13) 



(14) 



PROM 32 X 8 




. A V 




A V 




A V 


4 


A V 
A V 
A V 


EN 


A V 
A V 



(1) 



(2) 



(3) 



(4) 



(5) 



(6) 



(7) 



(9) 



•QO 
• 01 
■ 02 
■03 
-04 
-Q5 
•Q6 
-07 



J, N PACKAGES 


1 QO 


9 Q7 


2 Q1 


10 AO 


.3 P2 


11 A1 


4 Q3 


12 A2 


5 Q4 


13 A3 


6 Q5 


14 A4 


7 Q6 


15 "G 


8 GND 


16 Vcc 



For chip carrier options and information, 
contact the factory. 



TBP18SA030 ('S188) logicsymbolt 



pm assignments 



PROGRAMMABLE READ-ONLY 
MEMORIES 

• 32 X 8 

• Open-collector outputs 

• Typical address access time 

. . . 25 ns 

• Typical power . . . 400 mW 



AO- 
Al 
A2- 
A3- 
A4- 
5 







PROM 32 X 8 








A 
A 


(1) 


(10) 




(2) 




(3) 


(11) 


AO 


(4) 


(12) 


1 AO 


(5) 


(13) 


f 31 aO 


(6) 


(14) 


J AO 


(7) 


(15) 




AO 
AO 


(9) 













■QO 
OI 

■ Q2 

■ Q3 

■ Q4 

■ 05 
Q6 
Q7 



J, N PACKAGES 


1 QO 


9 Q7 


2 Q1 


10 AO 


3 Q2 


11 Al 


4 Q3 


12 A2 


5 Q4 


13 A3 


6 Q5 


14 A4 


7 Q6 


15 G" 


8 GND 


16 Vcc 



For chip carrier optionsand information, 
contact the factory. 



^ Pin numbers shown on logic symbols are for J and N packages only, 
nc — no Internal connection. 
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TBP18S42 ('S472) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 512X8 

• Three-state outputs 

• Typical address access time 

. . . 55 ns 

• Typical power . . . 600 mW 



logic symbol^ 



pin assignments 



AO- 
A1 
A2- 
A3. 
A4. 
AB- 
AC- 
A7- 
A8- 
G- 





PROM 512 X 8 




(1) 


^ 




(6) 


(2) 


AV 






(3) 




AV 




(8) 


(4) 




A V 




(9) 


(5) 




Ia-L 

r 511 AV 




(11) 


(16) 






(12) 


(17) 




AV 




(13) 


(18) 




AV 




(14) 


(19) 




A V 


8 

EN 




(15) (V^ 













•QO 
Q1 
•Q2 
.Q3 
■Q4 
•Q5 
■Q6 
• Q7 



J, N PACKAGES 


1 AO 


11 Q4 


2 A1 


12 Q5 


3 A2 


13 Q6 


4 A3 


14 Q7 


5 A4 


15 G 


6 QO 


16 A5 


7 Q1 


17 A6 


8 Q2 


18 A7 


9 Q3 


19 A8 


10 GND 


20 Vcc 



For chip carrier options and Information, 
contact the factory. 



TBP18SA42 ('S473) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 512X8 

• Open-collector outputs 

• Typical address, access time 

. . . 55 ns 

• Typical power . . . 600 mW 



logic symbol''' 



(1) 



(2) 



(3) 



(4) 



(5) 



(16) 



(17) 



(18) 



AO- 
A1 ■ 
A2- 
A3- 
A4. 
A5 
A6- 
A7. 



PROM 512X8 



511 



A<^ 
A^ 
A<^ 
A^ 
AO 
AO 

aO 

AO 



7) 



8) 



14) 



QO 
•01 
•02 
•Q3 



•04 
Q5 
•06 
■ Q7 



pin assignments 



J, N PACKAGES 


1 AO 


11 Q4 


2 A1 


12 Q5 


3 A2 


13 Q6 


4 A3 


14 Q7 


6 A4 


15 G 


6 QO 


16 A5 


7 Ql 


17 AS 


8 Q2 


18 A7 


9 Q3 


19 A8 


10 GND 


20 Vcc 



For chip carrier options and information, 
contact the factory. 



TBP18S46 ('S474) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 512X8 

• Three-state outputs 

• Typical address access time 

. . . 55 ns 

• Typical power . . . 600 mW 



logic symbol''' 
(8) 



pin assignments 



(7) 



(6) 



(5) 



(4) 



(3) 



(2) 



AO- 
A1 ■ 
A2- 
A3- 
A4- 
A5- 
A6- 
A7- 

A8J23) 

G4 1^ 

G3 
G2 



(1) 



(19) 



(18) 



PROM 512X8 



>A 



511 



8^ 



AV 
AV 
AV 
AV 
AV 
AV 
AV 
AV 



EN 



(9) 



(10) 



(11) 



(13) 



■OO 
01 
•02 
.03 



(14) 



(15) 



(16) 



(17) 



■ 04 
•05 
•06 
•Q7 



J, N PACKAGES 


1 A7 


13 Q3 


2 A6 


14 Q4 


3 A5 


15 Q5 


4 A4 


16 Q6 


5 A3 


17 Q7 


6 A2 


18 G2 


7 A1 


19 G3 


8 AO 


20 G"! 


9 QO 


21 G4 


10 Ql 


22 nc 


11 Q2 


23 A8 


12 GND 


24 Vcc 



For chip carrier options and information, 
contact the factory. 



^ Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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TBP18SA46 ('S475) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 512X8 

• Open-collector outputs 

• Typical address access time 

. . . 55 ns 

• Typical power . . . 600 mW 



logic symbol^ 
(8) 



pin assignments 



(7) 



(6) 



(5) 



(4) 



(3) 



(2) 



AO 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
A8 
G4 
G3 
G2 

G1 M 



{1) 



(23) 



(19) 



(18) 



PROM 512 X 8 

On. 



>A 



511 



A<> 

A<^ 
AO 
AO 
AO 
AO 
AO 



EN 



(9) 



(10) 



(11) 



(13) 



(14) 



(15) 



(16) 



(17) 



• QO 

• Q1 
■Q2 
.G3 
. Q4 
•Q5 

Q6 
•Q7 



J, IM PACKAGES 


1 A7 


13 Q3 


2 A6 


14 Q4 


3 A5 


15 Q5 


4 A4 


16 Q6 


5 A3 


17 Q7 


6 A2 


18 02 


7 A1 


19 G3 


8 AO 


20 0*1 


9 QO 


21 G4 


10 Ql 


22 nc 


11 Q2 


23 A8 


12 GND 


24 Vcc 



For chip carrier options and information, 
contact the factory. 



TBP24S10 



logic symbol''' 



pin assignments 



PROGRAMMABLE READ-ONLY 
MEMORIES 

• 256 X 4 

• Three-state outputs 

• Typical address access time 

. . . 35 ns 

• Typical select time . . . 20 ns 

• Typical power . . . 375 mW 



AO 
A1 
A2 
A3 
A4 
A5 
A6 
A7 
G2 
G1 



(5) 



(6) 



(7) 



(4) 



(3) 



(2) 



(1) 



(15) 



- _(13)j:^ 



PROM 256 X 4 



AV 
_0_ A V 
255 A V 

AV 



EN 



(12) 



(11) 



(10) 



(9) 



■GO 
•Ql 
•Q2 
. Q3 



J, N PACKAGES 


1 A6 


9 Q3 


2 A5 


10 Q2 


3 A4 


11 Ql 


4 A3 


12 QO 


5 AO 


13 G1 


6 A1 


14 G2 


7 A2 


1 5 A7 


8 GND 


16 Vcc 



For chip carrier options and information, 
contact the factory. 



TBP24SA10 



logic symbol''' 



pin assignments 



PROGRAMMABLE READ-ONLY 
MEMORIES 

• 256 X 4 

• Open-collector outputs 

• Typical address access time 

. . . 35 ns 

• Typical select time . . . 20 ns 

• Typical power . . . 375 mW 



AO- 
A1- 
A2- 
A3- 
A4- 
A5- 
A6- 
A7- 
G2- 
G1- 



(5) 



(6) 



(7) 



(4) 



(3) 



(2) 



(1) 



(15) 



PROM 256 X 4 



255 



AO 
AO 
AO 
AO 



EN 



(12) 



(11) 



(10) 



(9) 



■QO 
■Ql 
•Q2 

.Q3 



J, N PACKAGES 


1 A6 


9 Q3 


2 A5 


10 Q2 


3 A4 


1 1 Ql 


4 A3 


12 QO 


5 AO 


13 G1 


6 A1 


14 G2 


7 A2 


15 A7 


8 GND 


16 Vcc 



For chip carrier options and information, 
contact the factory. 



^ Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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TBP24S41 (8476) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 1024 X4 

• Three-state outputs 

• Typical address access time 

. . . 40 ns 

• Typical select time . . . 20 ns 

• Typical power . . . 475 mW 



logic symbol''' 



pin assignments 



AO- 
A1- 
A2- 
A3- 
A4< 
A5- 
A6- 
A7- 
A8- 
A9- 
G2- 
G1- 



(5) 



(6) 



iZL 



i2L 



(3) 



(2) 



(1) 



(17) 



(16) 



(15) 



(10) 



(8) 



PROM 1024 X4 


0^ 




AV 




f 1023 






AV 


9 






& 


EN 



P*' QO 


J, N PACKAGES 


1 A6 


10 'G2 


2 A5 


11 03 


3 A4 


12 02 


4 A3 


13 Q1 


5 AO 


14 QO 


Q1 


6 A1 


15 A9 


Q2 


7 A2 


16 A8 


Q3 


8 g'i 


17 A7 




9 GND 


18 Vcc 



For chip carrier options and information, 
contact the factory. 



TBP24SA41 ('S477) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 1024 X4 

• Open-collector outputs 

• Typical address access time 

. . . 40 ns 

• Typical select time . . . 20 ns 

• Typical power . . . 475 mW 



logic symbol''' 



pin assignntents 



AO- 
A1- 
A2- 
A3- 
A4- 
A5- 
A6- 
A7- 
A8- 
A9- 
G2- 
G1- 



(5) 



(6) 



(7) 



(4) 



(3) 



(2) 



(1) 



(17) 



(16) 



(15) 



(10) 



(8) 



PROM 1024 X4 


0-1 








AO 

U-^ A^ 
f 1023 






AO 


9 






& 


EN 



(14) 



(13) 



(12) 



(11) 



-QO 
■Q1 
■Q2 
-Q3 



J, N PACKAGES 


1 A6 


10 G2 


2 A5 


11 Q3 


3 A4 


12 Q2 


4 A3 


13 Q1 


5 AO 


14 QO 


6 A1 


15 A9 


7 A2 


16 A8 


8 g'i 


17 A7 


9 GND 


18 Vcc 



For chip carrier options and information, 
contact the factory. 



TBP24S81 ('S454) 
TBP24S81-55 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 2048 X 4 

• Three-state outputs 

• Typical address access time 

. . . 45 ns 

• TBP24S81-55 maximum 

address access time . . . 55 ns 

• Typical select time ... 20 ns 

• Typical power . . . 625 mW 



logic symbol''' 



pin assignments 



(5) 



(6) 



(7) 



(4) 



(3) 



(2) 



AO- 
A1- 
A2- 
A3- 
A4- 
A5- 
A6- 
A7- 
A8- 
A9- 

(8) 

A10 

G <1°' M 



(1) 



(17) 



(16) 



(15) 



PROM 2048 X 4 



> A 



AV 
AV 
2047 AV 

AV 



(14) 



(13) 



(12) 



(11) 



-QO 
■Q1 
.Q2 
.Q3 



J, N PACKAGES 


1 AS 


10 G 


2 A5 


11 Q3 


3 A4 


12 Q2 


4 A3 


13 Q1 


5 AO 


14 QO 


6 A1 


15 A9 


7 A2 


16 A8 


8 A10 


17 A7 


9 GND 


18 Vcc 



For chip carrier options and information, 
contact the factory. 



^ Pin numbers shown on logic symbols are for J and N packages only, 
nc — no Internal connection. 
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TBP24SA81 ('S455) 
TBP24SA81-55 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 2048 X 4 

• Open-collector outputs 

• Typical address access time 

. . . 45 ns 

• TBP24SA81 -55 maximum 

address access time . . . 55 ns 

• Typical select time . . . 20 ns 

• Typical power . . . 625 mW 



logic symbol^ 



pin assignmonts 



AO- 
A1 
A2- 
A3- 
A4- 
A5- 
A6- 
A7- 
A8- 
A9- 
A10- 
G- 





PROM 2048 X 4 




(5) 


Ov, 






(6) 








(7) 








(4) 








lo) 




AO 

>A-5_ AO 
[ 2047 


(14) 


(2) 




(13) 


(1) 




(12) 




(11) 


(17) 




AO 


(16) 






115) 








(8) 


EN 






(10) 1-^ 













■QO 
•Q1 
-02 
.Q3 



J, N PACKAGES 


1 A6 


10 G 


2 A5 


11 Q3 


3 A4 


12 Q2 


4 A3 


13 Q1 


5 AO 


14 QO 


6 A1 


15 A9 


7 A2 


16 A8 


8 A10 


17 A7 


9 GND 


18 Vcc 



For chip carrier options and information, 
contact the factory. 



TBP28L22 



LOW-POWER PROGRAMMABLE 
READ-ONLY MEMORIES 

• 256 X 8 

• Three-state outputs 

• Typical address access time 

. . . 45 ns 

• Typical select time . . . 20 ns 

• Typical power . . . 375 mW 



logic symbol''' 



(1) 



(2) 



(3) 



(4) 



(5) 



(17) 



(18) 



(19) 



AO- 
Al- 
A2- 
A3- 
A4- 
A5- 
A6- 
A7- 



PROM 256 X 8 



J 



255 



EN 



AV 
AV 
AV 
A V 
AV 
AV 
AV 
AV 



(6) 



(7) 



(8) 



(9) 



(11) 



(12) 



(13) 



(14) 



-QO 
-01 
-02 
-Q3 
.04 
•05 
-06 
•07 



pin assignments 



J, N PACKAGES 


1 AO 


11 Q4 


2 A1 


12 Q5 


3 A2 


13 Q6 


4 A3 


14 Q7 


5 A4 


15 "G1 


6 QO 


16 G2 


7 Q1 


17 A5 


8 Q2 


18 A6 


9 Q3 


19 A7 


10 GND 


20 Vcc 



For chip carrier options and information, 
contact the factory. 



TBP28LA22 

LOW-POWER PROGRAMMABLE 
READ-ONLY MEMORIES 

• 256 X 8 

• Open-collector outputs 

• Typical address access time 

. . . 45 ns 

• Typical select time ... 20 ns 

• Typical power ... 375 mW 



logic symbol^ 



pin assignments 



(1) 



(2) 



(3) 



(4) 



(5) 



AO- 
A1- 
A2- 
A3- 
A4- 
AS- 
A6- 

(19) 

(16) r>^ 

G2 ^ 



(17) 



(18) 



Gl-il^ 



PROM 256 X 8 



AO 
AO 
AO 
AO 
AO 
AO 
AO 
AO 



J 



255 



EN 



(6) 



(7) 



(8) 



(9) 



(11) 



(12) 



(13) 



(14) 



-OO 

• Ol 
-02 
-03 

• 04 
•05 
-06 
■07 



J, N PACKAGES 


1 AO 


11 Q4 


2 A1 


12 Q5 


3 A2 


13 Q6 


4 A3 


14 Q7 


5 A4 


15 G"i 


6 QO 


16 "02 


7 Q1 


17 A5 


8 Q2 


18 A6 


9 Q3 


19 A7 


10 GND 


20 Vcc 



For chip carrier options and information, 
contact the factory. , 



^ Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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TBP28L42 



logic symbol''' 



pin assignments 



LOW-POWER PROGRAMMABLE 
READ-ONLY MEMORIES 

• 512X8 

• Three-state outputs 

• Typical address access time 
. . . 55 ns 

• Typical select time . . . 25 ns 

• Typical power . . . 275 mW 



AO- 
A1 
A2- 
A3. 
A4. 
A5- 
A6- 
A7- 
A8- 
G- 





PROM 512X8 




(1) 






(6) 


(2) 


^ 


A V 




(7) 


(3) 




AV 




(8) 


(4) 




A V 




(9) 


(5) 




1 _0_ AV 

r 511 AV 




(11) 


(16) 






(12) 


(17) 




AV 




(13) 


(18) 




AV 




(14) 


(19) 




AV 


EN 




(15) 













TBP28LA42 



logic symbol^ 



LOW-POWER PROGRAMMABLE 
READ-ONLY MEMORIES 

• 512X8 

• Open-collector outputs 

• Typical address access time 
. . . 55 ns 

• Typical select time . . . 25 ns 

• Typical power . . . 275 mW 



AO- 
A1 
A2- 
A3. 
A4- 
A5- 
A6- 
A7- 
A8- 
G- 



•QO 

■ Q1 
■Q2 

■ Q3 

■ 04 
■Q5 
•Q6 

Q7 





PROM 512 X 8 




(1) 







(6) 


(2) 




AO 




(7) 


(3) 








(8) 


(4) 




AO 




(9) 


(5) 




AO 
^^^511 AO 




(11) 


(16) 






(12) 


(17) 




AO 




(13) 


(18) 




A O 




(14) 


(19) 




AO 


8-^ 
EN 




(15) 













QO 
Q1 
•Q2 
Q3 
•Q4 
Q5 
Q6 
Q7 



J, N PACKAGES 


1 AO 


11 Q4 


2 A1 


12 Q5 


3 A2 


13 Q6 


4 A3 


14 Q7 


5 A4 


15 G" 


6 QO 


16 A5 


7 Q1 


17 A6 


8 Q2 


18 A7 


9 Q3 


19 A8 


10 GND 


20 Vcc 



For chip carrier options and information, 
contact the factory. 



pm assignments 



J, N PACKAGES 


1 AO 


11 Q4 


2 A1 


12 Q5 


3 A2 


13 OS 


4 A3 


14 Q7 


5 A4 


15 G 


6 QO 


16 A5 


7 Q1 


17 A6 


8 Q2 


18 A7 


9 03 


19 A8 


10 GND 


20 Vcc 



For chip carrier options and information, 
contact the factory. 



^ Pin numbers shown on logic symbols are for J and N packages only, 
nc -- no Internal connection. 
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TBP28L45 
TBP28L46 



logic symbol''' 



pm assignments 



LOW-POWER PROGRAMMABLE 
READ-ONLY MEMORIES 

• 512X8 

• Three-state outputs 

• Typical address access time 
. . . 55 ns 

• Typical select time . . . 25 ns 

• Typical power . . . 275 mW 




J, N PACKAGES 


1 A7 


13 Q3 


2 A6 


14 Q4 


3 A5 


15 Q5 


4 A4 


16 Q6 


5 A3 


17 Q7 


6 A2 


18 G2 


7 A1 


19 G3 


8 AO 


20 'GI 


9 QO 


21 G4 


10 Q1 


22 nc 


11 02 


23 A8 


12 GND 


24 Vcc 



For chip carrier options and information, 
contact the factory. 



TBP28LA45 
TBP28LA46 



logic symbol'l' 



pin assignments 



LOW-POWER PROGRAMMABLE 
READ-ONLY MEMORIES 

• 512X8 

• Open-collector outputs 

• Typical address access time 

. . . 60 ns 

• Typical select time ... 30 ns 

• Typical power . . . 250 mW 



AO- 
A1 
A2- 
A3- 
A4- 

A5- 
A6- 
A7- 
A8- 
G4- 
G3- 
G2- 
GI 



(8) 
(7) 


PROM 512 X 8 

1 aQ 

1 AO 

IaO 

1 AO 
1 AO 

J :e 


(9) 


(6) 


(10) 


(5) 


(11) 


(4) 


(13) 


(3) 


(14) 


(2) 


(15) 


(1) 


(16) 


(23) 


(17) 


(21) 
(19) 
(18) 

(20) 


O ' 

& 


EN 





QO 
Q1 
Q2 
Q3 
Q4 
Q5 
Q6 
Q7 



J, N PACKAGES 


1 A7 


13 Q3 


2 A6 


14 Q4 


3 A5 


15 Q5 


4 A4 


16 Q6 


5 A3 


17 Q7 


6 A2 


18 G2 


7 A1 


19 G3 


8 AO 


20 'GI 


9 QO 


21 G4 


10 Q1 


22 nc 


11 02 


23 A8 


12 GND 


24 Vcc 



For chip carrier options and information, 
contact the factory. 



TBP28L85A 
TBP28L86A 

LOW-POWER PROGRAMMABLE 
READ-ONLY MEMORIES 

• 1024 X8 

• ( Three-state outputs 

• Typical address access time 

. . . 65 ns 

• Typical select time . . . 30 ns 

• Typical power . . . 275 mW 



logic symbol^ 



pm assignments 



AO- 
A1- 
A2- 
A3- 
A4- 
A5- 
A6- 
A7- 
A8- 
A9- 
G4- 
G3- 
G2- 
G1- 



(8) 


f 

0-1 


'ROM 1024 X 8 

AV 
AV 

. AV 

La— """^ 

r 1023 A V 
AV 
A V 
AV 


(9) 


(7) 


(6) 


(10) 


(5) 


(11) 


(4) 


(13) 


(3) 


(14) 


(2) 


(15) 


(1) 


(16) 


(23) 


(17) 


(22) 





(21) 






& 


EN 


(19) 


(18) 


(20) 





-QO 
-Q1 
-Q2 
■03 
-04 
■05 
-Q6 
-07 



J, N PACKAGES 


1 A7 


13 Q3 


2 A6 


14 Q4 


3 A5 


15 Q5 


4 A4 


16 Q6 


5 A3 


17 Q7 


6 A2 


18 G2 


7 A1 


19 G3 


8 AO 


20 GI 


9 QO 


21 G4 


10 Q1 


22 A9 


11 Q2 


23 A8 


12 GND 


24 Vcc 



For chip carrier options and information, 
contact the factory. 



CO 
•*-> 

c 

(D 

E 

13 
v_ 
-t—i 
CO 

c. 

CO 

CO 

X 



^ Pin numbers shown on logic symbols are for J and N packages only, 
nc — no Internal connection. 
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PRODUCT GUIDE 



TBP28L86 ('LS478) 

LOW-POWER PROGRAIVrMABLE 
READ-ONLY MEMORIES 

• 1 024 X 8 

• Three-state outputs 

• Typical address access 

address time . . . 80 ns 

• Typical select time . . . 35 ns 

• Typical power . . . 350 mW 



logic symbol^ 



pin assignments 



AO- 
A1. 
A2- 
A3- 
A4- 
A5- 
A6- 
A7- 
A8- 
A9- 
G4- 
G3- 
G2- 
G1- 



(8) 


0-| 


'ROM 1024 X 8 

AV 
AV 
AV 
AV 
r 1023 A V 

AV 
AV 
AV 


(9) 


(7) 


(6) 


(10) 


(5) 


(11) 


(4) 


(13) 


(3) 


(14) 


(2) 


(15) 


(1) 


(16) 


(23) 


(17) 


(22) 




(21) 


a - 




& 


EN 


(19) 


(18) 


(20) 





■QO 
-Ql 
■Q2 
■Q3 
•Q4 
-05 
-06 
-07 



J, NPAbKAGES 


1 A7 


13 Q3 


2 A6 


14 Q4 


3 A5 


15 Q5 


4 A4 


16 Q6 


5 A3 


17 Q7 


6 A2 


18 G2 


7 A1 


19 G3 


8 AO 


20 Gl 


9 QO 


21 54 


10 Ql 


22 A9 


11 Q2 


23 A8 


12 GND 


24 Vcc 



For chip carrier options and information, 
contact the factory. 



TBP28L166A 

LOW-POWER PROGRAMMABLE 
READ-ONLY MEMORIES 

• 2048 X 8 

• Three-state outputs 

• Typical address access time 

. . . 65 ns 

• Typical select time . . . 30 ns 

• Typical power . . . 350 mW 



logic symbol^ 



pin assignments 



AO- 
A1- 
A2 
A3. 
A4- 
A5- 
A6- 
A7- 
A8- 
A9' 
AID. 
G3 



(8) 



(7) 



(6) 



(5) 



(4) 



(3) 



(2) 



(1) 



(23) 



(22) 



(21) 



(19) 



G2-i2«i- 
Gl 



PROM 2048 X 8 



AV 
AV 
AV 
AV 
AV 
A V 
AV 
AV 



>A 



10 



2047 



EN 



(9) 



(10) 



(11) 



(13) 



(14) 



(15) 



(16) 



(17) 



•OO 
■Ql 
-Q2 
-03 
-04 
-05 
-06 
-07 



J, N PACKAGES 


1 A7 


13 Q3 


2 A6 


14 Q4 


3 A5 


15 Q5 


4 A4 


16 Q6 


5 A3 


17 Q7 


6 A2 


18 G2 


7 A1 


19 G3 


8 AO 


20 Gl 


9 QO 


21 A10 


10 Ql 


22 A9 


11 Q2 


23 A8 


12 GND 


24 Vcc 



For chip carrier options and information, 
contact the factory. 



^ Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 



TBP28P45 



logic symbol^ 



pin MsigniTMnts 



POWER-DOWN PROGRAMMABLE 
READ-ONLY MEMORIES 

• 512X8 

• Three-state outputs 

• Multiple enables 

• Typical address access time 

. . . 35 ns 

• Typical select time . . . 55 ns 

• Typical power . . . 500/60 mW 



See Page 2 13 



AO- 
AI . 
A2- 
A3- 
A4- 
A5- 
A6- 
A7- 
A8- 



(8) 



(7) 



(6) 



(5) 



(4) 



(3) 



(2) 



(1) 



<23) 



<19) 



(18) 



PROM 512X8 



511 



aV 

AV 
AV 
AV 
A V 
AV 
A V 
AV 



■EN 

O [PWR DWN] 



(9) 



(10) 



(11) 



(13) 



(14) 



•QO 
Q1 

'Q2 
.Q3 



(15) 



(16) 



(17) 



■ Q4 

■Q5 
Q6 
■Q7 



J, N PACKAGES 


1 A7 


13 Q3 


2 A6 


14 Q4 


3 A5 


1 5 Q5 


4 A4 


16 Q6 


5 A3 


17 Q7 


6 A2 


18 E2 


7 AI 


19 E3 


8 AO 


20 El 


9 QO 


21 £4 


10 Ql 


22 nc 


11 Q2 


23 A8 


12 GND 


24 Vcc 



For chip carrier options and information, 
contact the factory. 



TBP28P85 



logic symbol^ 



pin assignments 



POWER-DOWN PROGRAMMABLE 
READ-ONLY MEMORIES 

• 1024 X8 

• Three-state outputs 

• Typical address access time 

. . . 35 ns 

• Typical select time . .,. 55 ns 

• Typical power . . . 500/60 mW 



See Page 2 13 



AO 
AI 
A2 
A3. 
A4 
A5 
A6 
A7 
A8 
A9 
E4 
E3 
E2 
El 



(8) 



ill 



(6) 



J5L 



(4) 



(3) 



(2) 



(1) 



(23) 



(22) 



E4 



(19) 



(18) 



E1 



PROM 1024X8 



AV 
AV 
AV 
AV 
AV 
A V 
AV 
A V 



1023 



EN 

[PWR DWN] 



(9) 



(10) 



(11) 



(13) 



(14) 



(15) 



(16) 



(17) 



•QO 
■Ql 
■ 02 
•Q3 
-Q4 
■Q5 
•06 
•Q7 



J, N PACKAGES 


1 A7 


13 Q3 


2 A6 


14 Q4 


3 A5 


15 Q5 


4 A4 


16 Q6 


5 A3 


17 Q7 


6 A2 


18 E2 


7 AI 


19 E3 


8 AO 


20 El 


9 QO 


21 E4 


10 Ql 


22 A9 


11 Q2 


23 A8 


12 GND 


24 Vcc 



For chip carrier options and information, 
contact the factory. 



TBP28P166 



logic symbol^ 



pin assignments 



POWER-DOWN PROGRAMMABLE 
READ-ONLY MEMORIES 

• 2048 X 8 

• Three-state outputs 

• Typical address access time 

. . . 35 ns 

• Typical power ... 650/125 mW 



(8) 



(7) 



(6) 



(5) 



(4) 



(3) 



(2) 



AO- 
AI- 
A2- 
A3 
A4- 
A5 
AS- 
A7 
A8 
A9 
A10' 
E3- 

E2-1M 
El <^0> M 



(1) 



(23) 



(22) 



(21) 



(19) 



PROM 2048 X 8 



AV 
AV 
A V 
AV 
AV 
AV 
AV 
AV 



> A 



10 



2047 



EN 

[PWR DWN) 



(9) 



(10) 



(11) 



(13) 



(14) 



(15) 



(16) 



(17) 



-QO 
-Ql 
•Q2 
■03 
•04 
■Q5 
-06 
•Q7 



J, N PACKAGES 


1 A7 


13 Q3 


2 A6 


14 Q4 


3 A5 


15 Q5 


4 A4 


16 Q6 


5 A3 


17 Q7 


6 A2 


18 E2 


7 AI 


19 E3 


8 AO 


20 El 


9 QO 


21 A10 


10 Ql 


22 A9 


11 Q2 


23 A8 


12 GND 


24 Vcc 



For chip carrier options and information, 
contact the factory. 



See Page 2 13 



^ Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 



TBP28R45 
TBP28R46 

REGISTERED PROGRAMMABLE 
READ-ONLY MEMORIES 

• 512X8 

• Three-state outputs 

• Typical clock-to-output time 
.... 20 ns 

• Typical address setup time 

. . . 20 ns 

• Typical power . . . 550 mW 



logic symbol^ 



pin assignments 



AO • 
A1 ■ 
A2 • 
A3 ■ 
A4 ■ 
A5 ■ 
A6 ■ 
A7 • 
A8 - 
CLK- 

G1 • 
C52- 



(8) 



(7) 



(6) 



(5) 



(4) 



(3) 



(2) 



(1) 



(23) 



(18) 



J20fc^ 



(19) 



PROM 512 X 8 
\ 



8 . 
t>C1 



> A 



511 





& 


ID 


,=0 1 



EN 



J, N PACKAGES 


1 A7 


13 Q3 


2 A6 


14 Q4 


3 A5 


15 Q5 


4 A4 


16 Q6 


5 A3 


17 Q7 


6 A2 


18 CLK 


7 A1 


19 GS2 


8 AO 


20 G1 


9 QO 


21 G3 


10 Q1 


22 nc 


11 Q2 


23 A8 


12 GND 


24 Vcc 



For chip carrier options and information, 
contact the factory. 



A 


ID V 































(9) 



(10) 



(11) 



(13) 



(14) 



(15) 



(16) 



(17) 



QO 
Q1 
Q2 
Q3 
Q4 
Q5 
Q6 
Q7 



TBP28R85A 
TBP28R86A 

REGISTERED PROGRAMMABLE 
READ-OUT MEMORIES 

• 1024 X8 

• Three-state outputs 

• Typical clock-to-output time 

. . . 20 ns 

• Typical address setup time 

. . . 20 ns 

• Typical power . . . 600 mW 



logic symbol''' 



(8) 



pm assignments 



ill 



(6) 



(5) 



(4) 



(3) 



AO 

A1 

A2 

A3 

A4 • 

A5 ■ 

AS' 

A7' 

A8 

A9. 

CLK 
GsJili 



(2) 



(1) 



(23) 



(22) 



(18) 



G1 <^°> 



GS2-iH. 



PROM 1024 X 8 



9 

bci 




1023 



^ ID 



1=0 



EN 



J, N PACKAGES 


1 A7 


13 Q3 


2 AS 


14 Q4 


3 A5 


15 Q5 


4 A4 


16 Q6 


5 A3 


17 Q7 


6 A2 


18 CLK 


7 A1 


19 GS2 


8 AO 


20 G1 


9 QO 


21 G3 


10 Q1 


22 A9 


11 Q2 


23 A8 


12 GND 


24 Vcc 



For chip carrier options and information, 
contact the factory. 



A 


ID V 































(9) 



(10) 



(11) 



(13) 



(14) 



(15) 



(16) 



(17) 



QO 
Q1 
Q2 
Q3 
Q4 
Q5 
Q6 
Q7 



^ Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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TBP28R165A 
TBP28R166A 

REGISTERED PROGRAMMABLE 
READ ONLY MEMORIES 
WITH INITIALIZE 

• Single dedicated input provides 

output initialize to user- 
programmed preset, clear, 
or any state 

• 2048 X 8 

• Three-state outputs 

• Typical clock-to-output time 

... 20 ns 

• Typical address setup time 

. . . 20 ns 

• Typical power . . . 700 mW 



logic symbol^ 



pin assignmonts 



AO- 
A1- 
A2- 
A3- 
A4- 
A5- 
A6- 
A7- 
AB- 
AS- 
AID' 

TnTt- 



(8) 



(7) 



(6) 



(5) 



(4) 



(3) 



(2) 



(1) 



(23) 



(22) 



(21) 



(20) 



CLK 

gs 



(18) 



PROM 2048 X 8 

-t^ 1X8 



> 11A 



2047 



10 
Gil 
-C:* A2048 
- >C12 



J, N PACKAGES 


1 A7 


13 Q3 


2 A6 


14 Q4 


3 A5 


15 Q5 


4 A4 


16 Q6 


5 A3 


17 Q7 


6 A2 


18 CLK 


7 A1 


19 GS 


8 AO 


20 INIT 


9 QO 


21 A10 


10 Q1 


22 A9 


11 Q2 


23 A8 


12 GND 


24 Vcc 



For chip carrier optionsand information, 
contact the factory. 



12D '=0 


EN 


1 


r 


A 


12D V 































(9) 



(10) 



(11) 



(13) 
(14) 
(15) 
(16) 
(17) 



-QO 
■ Q1 
-Q2 
-Q3 
•Q4 
-Q5 
-Q6 
■Q7 



TBP28S42 



logic symbol^ 



pin assignments 



PROGRAMMABLE READ-ONLY 
MEMORIES 

• 512X8 

• Three-state outputs 

• Typical address access time 

. . . 35 ns 

• Typical select time . . . 20 ns 

• Typical power . . . 500 mW 



AO- 
A1 - 
A2- 
A3. 
A4. 
A5- 
A6- 
A7- 
A8- 
G- 





PROM 512 X 8 


(1) 






(2) 


^ 


AV 


(3) 




A V 


(4) 




A V 


(5) 




La 

r 511 AV 


(16) 




(17) 




AV 


(18) 




AV 


(19) 


8-' 

EN 


A V 


(15) 1^ 









(6) 



(7) 



(8) 



(9) 



(11) 



(12) 



(13) 



(14) 



QO 
■Q1 
■Q2 
• Q3 
■ Q4 
■05 
■Q6 
.Q7 



J, N PACKAGES 


1 AO 


11 Q4 


2 A1 


12 Q5 


3 A2 


13 Q6 


4 A3 


14 Q7 


5 A4 


15 G 


6 QO 


16 A5 


7 Q1 


17 A6 


8 Q2 


18 A7 


9 Q3 


19 A8 


10 GND 


20 Vcc 



For chip carrier options and information, 
contact the factory. 



^ Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 



TBP28SA42 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 512X8 

• Open-collector outputs 

• Typical address access time 

. . . 35 ns 

• Typical select time . . . 20 ns 

• Typical power . . . 500 mW 



logic symbol^ 



pin assignments 



AO- 
A1 - 
A2- 
A3- 
A4. 
A5- 
A6- 
A7. 
A8- 
G- 





PROM 512X8 


(1) 






(2) 


^ 


A S2 


(3) 




AO 


(4) 




AO 


(5) 




aO 

^^^511 AO 


(16) 




(17) 




AO 


(18) 




aO 


(19) 


EN 


AO 


(15) [v^ 









(6) 



(7) 



(8) 



(9) 



(11) 



(12) 



(13) 



(14) 



■QO 
•Q1 
■Q2 
•Q3 
-Q4 
•Q5 
•Q6 
.Q7 



J, N PACKAGES 


1 AO 


1 1 Q4 


2 A1 


12 Q5 


3 A2 


13 Q6 


4 A3 


14 Q7 


5 A4 


15 G 


6 QO 


16 A5 


7 Q1 


17 A6 


8 Q2 


18 A7 


9 Q3 


19 A8 


10 GND 


20 Vcc 



For chip carrier options and information, 
contact the factory. 



TBP28S45 
TBP28S46 



logic symbol''' 
(8) 



PROGRAMMABLE READ-ONLY 
MEMORIES 

• 512X8 

• Three-state outputs 

• Typical address access time 

. . . 35 ns 

• Typical select time . . . 20 ns 

• Typical power . ; . 500 mW 



(7) 



(6) 



(5) 



(4) 



(3) 



(2) 



AO 
A1 
A2 
A3 
A4 
A5 
AS 
A7 
A8 

G4 <^^' 1^ 
G3 
G2 

Gl M 



(1) 



(23) 



(19) 



(18) 



PROM 512X8 
0^ 



>A 



511 



aV 

AV 
AV 
AV 
AV 
AV 
AV 
AV 



EN 



pin assignments 



(9) 


J, N PACKAGES 


1 A7 


13 Q3 


QO 

Ql 

Q2 

Q3 
Ql 
Q5 


2 A6 


14 04 


3 A5 


15 Q5 


4 A4 


16 Q6 


5 A3 


17 Q7 


6 A2 


18 G2 


7 A1 


19 G3 


06 


8 AO 


20 'Gl 


Q7 


9 QO 


21 G4 




10 Ql 


22 nc 


11 Q2 


23 A8 


12 GND 


24 Vcc 



For chip carrier options and information, 
contact the factory. 



TBP28SA45 
TBP28SA45 

programmable read-only 
memories 

• 512X8 

• Open-collector outputs 

• Typical address access time 

. . . 35 ns 

• Typical select time . . . 20 ns 

• Typical power . . . 500 mW 



logic symbol''' 



pin assignments 




J, N PACKAGES 


-1 A7 


13 Q3 


2 A6 


14 Q4 


3 A5 


15 Q5 


4 A4 


16 Q6 


5 A3 


17 Q7 


6 A2 


18 G2 


7 A1 


19 G3 


8 AO 


20 Gl 


9 QO 


21 G4 


10 Ql 


22 nc 


11 Q2 


23 A8 


12 GND 


24 Vcc 



For chip carrier options and information, 
contact the factory. 



^ Pin numbers shown on logic symbols are for J and N packages only, 
nc — no internal connection. 
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PRODUCT GUIDE 



TBP28S85A 
TBP28S85A-50 

PROGRAMMABLE REAt)-ONLY 
MEMORIES 

• 1024 X8 

• Three-state outputs 

• Typical address access time 
. . . 35 ns 

• TBP28S85A-50 maximum 
address access time . . . 50 ns 

• Typical select time ... 20 ns 

• Typical power . . . 550 mW 



logic symbol^ 



pin assignments 



AO- 
A1- 
A2- 
A3- 
A4- 
A5- 
A6- 
A7. 
A8- 
A9- 
G4- 
G3- 
G2- 



(8) 


PROM 1024 X 8 

-w 


(9) 


(7) 




AV 
AV 
AV 
AV 
p 1023 AV 

A V 
A V 
AV 


(6) 


(10) 


(5) 


(11) 


(4) 


(13) 


(3) 


(14) 




(15) 


(1) 


(16) 


(23) 


(17) 


(22) 




(21) 






& 


EN 


(19) 


(18) 


(20) 





■QO 
-Q1 
-02 
-Q3 
-04 
■ Q5 
-06 
-07 



J, N PACKAGES 


1 A7 


13 Q3 


2 A6 


14 Q4 


3 A5 


1 5 


4 A4 


16 Q6 


5 A3 


17 Q7 


6 A? 


18 G2 


7 A1 


19 03 


8 AO 


20 G1 


9 QO 


21 G4 


10 Q1 


22 A9 


11. Q2 


23 A8 


12 GND 


24 Vcc 


)r chip carrier optio 
ntact the factory. 


pin assignments 


J, N PACKAGES 


1 A7 


13 Q3 


2 AS 


14 Q4 


3 A5 


15 Q5 


4 A4 


16 Q6 


5 A3 


17 Q7 


6 A2 


18 G2 


7 Al 


19 G3 


8 AO 


20 G1 


9 QO 


21 G4 


10 Q1 


22 A9 


11 Q2 


23 A8 


12 GND 


24 Vcc 



TBP28S86 rS478) 
TBP28S86-60 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 1024 X8 

• Three-state outputs 

• Typical address access time 

. . . 45 ns 

• TBP28S86-60 maximum 

address access time . . . 60 ns 

• Typical select time . . . 20 ns 

• Typical power . . . 625 mW 



logic symbol^ 



AO- 
A1- 
A2- 
A3- 
A4- 
A5- 
A6- 
A7- 
A8- 
A9- 



(8) 



(7) 



(6) 



(5) 



(4) 



(3) 



(2) 



(1) 



(23) 



(22) 



G4 t^l 

(19) 



(18) 



G3 
G2 

G1 l-^l 



PROM 1024 X 8 



AV 
AV 
AV 
AV 
A V 
AV 
A V 
AV 



1023 



EN 



(9) 



(10) 



(11) 



(13) 



(14) 



(15) 



(16) 



(17) 



-QO 
-Q1 
-02 
-03 
-04 
-05 
-06 
-07 



For chip carrier options and information, 
contact the factory. 



TBP28S86A 
TBP28S86A-50 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 1024 X8 

• Three-state outputs 

• Typical address access time 
. . . 35 ns 

• TBP28S86A-50 maximum 
address access time . . . 50 ns 

o Typical select time . . . 20 ns 

• Typical power . . . 550 mw 



logic symbol^ 



pin assignments 



AO- 
Al. 
A2- 
A3- 
A4- 
A5- 
A6- 
A7- 
A8- 
A9- 
G4- 
G3- 
G2- 
G1 



(8) 


f 

0-. 


'ROM 1024 X 8 

AV 
AV 
AV 

r 1023 AV 
A V 
A V 
AV 


(9) 


(7) 


(6) 


(10) 


(5) 


(11) 


(4) 


(13) 


(3) 


(14) 


(2) 


(15) 


(1) 


(16) 


(23) 




(17) 


(22) 




(21) 






& 


EN 


(19) 


(18) 


(20) 1^ 





-oo 

-01 
.Q2 
-03 
-Q4 
•05 
-06 
-07 



J, N PACKAGES 


1 A7 


13 Q3 


2 A6 


14 Q4 


3 A5 


15 Q5 


4 A4 


16 Q6 


5 A3 


17 Q7 


6 A2 


18 G2 


7 Al 


19 G3 


8 AO 


20 G1 


9 QO 


21 G4 


10 Q1 


22 A9 


11 Q2 


23 A8 


12 GND 


24 Vcc 



For chip carrier options and information, 
contact the factory. 



^ Pin numbers shown on logic symbols are for J and N packages only, 
nc -- no internal connection. 
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TBP28SA86 ('S479) 
TBP28SA86-60 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 1024 X 8 

• Open-collector outputs 

• Typical address access time 

. . . 45 ns 

• TBP28SA86-60 maximum 

address access time . . . 60 ns 

• Typical select time . . . 20 ns 

• Typical power . . . 625 mW 



logic symbol''^ 



pin assignments 



AO- 
A1- 
A2- 
A3- 
A4- 
A5- 
A6- 
A7- 
A8- 
A9- 
G4- 
G3- 
G2- 



(8) 


f 

O-j 


'ROM 1024 X 8 

A 
AO 
AO 

r 1023 A o 
A O 
A 
A 


(9) 


(7) 


(6) 


(10) 


(5) 


(11) 


(4) 


(13) 


(3) 


(14) 


(2) 


(15) 


(1) 


(16) 


(23) 




(17) 


(22) 





(21) 1-^ 






& 


EN 


(19) 


(18) 


(20) 





•QO 
-Ql 
-02 
-Q3 
-04 
-05 
■Q6 
-07 



J. N PACKAGES 


1 A7 


13 Q3 


2 A6 


14 Q4 


3 A5 


15 Q5 


4 A4 


16 Q6 


5 A3 


17 Q7 


6 A2 


18 G2 


7 A1 


19 G3 


8 AO 


20 G1 


9 QO 


21 54 


10 Ql 


22 A9 


11 Q2 


23 A8 , 


12 GND 


24 Vcc 



For chip carrier optionsand information, 
contact the factory. 



TBP28SA86A 
TBP28SA86A-50 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 1024 X8 

• Open-collector outputs 

• Typical address access time 
. . . 35 ns 

• TBP28SA86A-50 maximum 
address access time . . . 50 ns 

• Typical select time . . . 20 ns 

• Typical power . . . 550 mW 



logic symbol''^ 



pin assignments 



AO- 
Al- 
A2- 
A3- 
A4- 
A5- 
A6- 
A7- 
A8- 
A9- 
G4- 
G3- 
G2- 



(8) 


F 

°1 


'ROM 1024 X 8 

AO 
AO 
A 

AO 
f 1023 A 
A O 
A 
A 


(9) 


(7) 


(6) 


(10) 


(5) 


(11) 


(4) 


(13) 


(3) 


(14) 


(2) 


(15) 


(1) 


(16) 


(23) 


(17) 


(22) 





(21) ^ 






& 


EN 


(19) 


(18) 


(20) rv. 





• oo 

•01 
-Q2 
-03 
-04 
-05 
-06 
-07 



J, N PACKAGES 


1 A7 


13 Q3 


2 AS 


14 Q4 


3 A5 


15 Q5 


4 A4 


16 Q6 


5 A3 


17 Q7 


6 A2 


18 G2 


7 Al 


19 G3 


8 AO 


20 G1 


9 QO 


21 54 


10 Ql 


22 A9 


11 Q2 


23 A8 


12 GND 


24 Vcc 



For chip carrier optionsand information, 
contact the factory. 



(0 
-t— • 

c 


E 

(0 

c 

(0 

CO 

X 



^ Pin numbers shown on logic symbols are for J and N packages only, 
nc — no Internal connection. 
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TBP28S165A 

TBP28S165A-35 

TBP28S166 

TBP28S166A 

TBP28S166A-35 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 2048 X 8 

• Three-state outputs 

• Typical select time ... 15 ns 



logic symbol^ 



pin assignments 



AO- 
A1- 
A2 
A3 
A4' 
A5- 
A6- 
A7- 
AB- 
AS ■ 
A10- 
G3- 
G2 



(8) 



(7) 



(6) 



(5) 



(4) 



(3) 



(2) 



(1) 



(23) 



(22) 



(21) 



(19) 



(18) 



- _(20)J^ 



PROM 2048 X 8 


0- 




A V 
AV 
AV 




AV 
^ 2047 AV 






A V 






AV 






AV 


10 








& 


EN 



(9) 



(10) 



(11) 



(13) 



(14) 



(15) 



(16) 



(17) 



-QO 
•Q1 
-Q2 
-Q3 
-Q4 
-Q5 
-Q6 
-Q7 



J, N PACKAGES 


1 A7 


1 3 Q3 


2 A6 


1 4 Q4 


3 A5 


15 Q5 


4 A4 


16 Q6 


5 A3 


17 Q7 


6 A2 


18 G2 


7 A1 


19 G3 


8 AO 


20 G1 


9 QO 


21 A10 


10 Q1 


22 A9 


11 Q2 


23 A8 


12 GND 


24 Vcc 



For chip carrier options and information, 
contact the factory. 



TYPE 


PACKAGE 
ROW SPACING 


TYPICAL 
ADDRESS 
ACCESS 
TIME 


GUARANTEED 
MAXIMUM 
ACCESS 
TIME 


TYPICAL 
POWER 
DISSIPATION 


TBP28S165A 


7.62 mm (0.300 in.) 


25 ns 




550 mW 


TBP28S165A-35 


7,62 mm (0.300 in.) 


25 ns 


35 ns 


550 mW 


TBP28S166 


1 5,24 mm (0.600 in.) 


35 ns 




650 mW 


TBP28S166A 


1 5,24 mm (0.600 in.) 


25 ns 




50 mW 


TBP28S166A-35 


1 5,24 mm (0.600 in.) 


25 ns 


35 ns 


550 mW 



TBP28SA166 ('S453) 

PROGRAMMABLE READ-ONLY 
MEMORIES 

• 2048 X 8 

• Open-collector outputs 

• Typical address access time 

. . . 35 ns 

• Typical select time . . . 15 ns 

• Typical power . . . 650 mW 



logic symbol^ 



pin assignments 



AO- 
A1- 
A2 
A3. 
A4- 
A5- 
A6- 
A7- 
A8- 
A9- 
A10- 
G3- 
G2 



(8) 



(7) 



(6) 



(5) 



(4) 



(3) 



(2) 



(1) 



(23) 



(22) 



(21) 



(19) 



(18) 



PROM 2048 X 8 


0"^ 




AO 
AO 
AO 




AO 
r 2047 AO 






AO 






AO 






AO 


10 








& 


EN 



(9) 



(10) 



(11) 



(13) 



(14) 



(15) 



(16) 



(17) 



•QO 
•Q1 
■Q2 
-Q3 
-04 
-Q5 
-06 
-07 



J, N PACKAGES 


1 A7 


13 Q3 


2 A6 


14 Q4 


3 A5 


15 Q5 


4 A4 


16 Q6 


5 A3 


17 Q7 


6 A2 


18 G2 


7 A1 


19 G3 


8 AO 


20 G1 


9 QO 


21 A10 


10 Q1 


22 A9 


11 Q2 


23 A8 


12 GND 


24 Vcc 



For chip carrier optionsand information, 
contact the factory. 



CO 
■*-> 

c 
E 

V) 

c 

(0 

CO 

X 




^ Pin numbers shown on logic symbols'are for J and N packages only, 
no — no internal connection. 
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TBP28S2708 ($2708) 
TBP28S270BA 

PROGRAMMABLE READ-ONL 
MEMORIES 

• 1 024 X 8 

• Three-state outputs 

• Typical select time . . . 20 ns 



logic symbol''' 



pin assignmants 



AO- 
A1- 
A2- 
A3- 
A4- 
A5- 
A6- 
A7. 
A8- 
A9- 
G- 







PROM 1024 X 8 




(8) 




0^ 








(7) 






AV 
AV 
AV 
AV 
AV 
AV 
AV 
AV 


(9) , 


(6) 






(10) 


(5) 






(11) 


(4) 






(13) 


(3) 




^^1023 


(14) 


(2) 




(15) 


(1) 






(16) 


(23) 






(17) 


(22) 


EN 






(20) 



















TYPE 


TYPICAL 
ADDRESS 
ACCESS 
TIME 


POWER 
POWER 
DISSIPATION 


TBP28S2708 


45 ns 


625 mW 


TBP28S2708A 


35 ns 


550 mW 



■QO 
-Q1 
-Q2 
■03 
.Q4 
■05 
-06 
• 07 



J, N PACKAGES 


1 A7 


13 Q3 


2 A6 


14 Q4 


3 A5 


15 Q5 


4 A4 


16 Q6 


5 A3 


17 Q7 


6 A2 


18 nc 


7 A1 


19 nc 


8 AO 


20 "G 


9 QO 


21 nc 


10 Q1 


22 A9 


11 Q2' 


23 A8 


12 GND 


24 Vcc 



For chip carrier options and information, 
contact the factory. 



^ Pin numbers shown on logic symbols are for J and N packages only, 
nc - no internal connection. 



TIM8228 


is the same as SN74S428 


TIIVI8238 


is the same as SN74S438 


TIM9905 


is the same as SN74LS251 


TIM99Q6 


is the same as SN74LS259 


TIM9907 


is the same as SN74148 


TIM9908 


is the same as SN74LS348 
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VT2332/33 



PRELIMINARY 



4096 X 8 STATIC READ ONLY MEMORY 



FEATURES 

• 4096 X 8-bit organization 

• Single +5 V supply 

• Access Time — 300 ns (max) 

• Totally static operation 

• Completely TTL compatible 

• VT2332 pin compatible withi 2532 

• VT2333 pin compatible with 2732 

• 3-State Outputs for wired-OR 
expansion 

• Two programmable Chip Selects 

• 2708/2716/2532/2732 EPROMs 
accepted as program data inputs 



DESCRIPTION 

The VT2332/3 high-performance 
Read Only Memory is organized 
4096 words by eight bits with access 
times of less than 300 ns. This ROM is 
designed to be compatible with ail 
microprocessor and similar applica- 
tions where high performance, large 
bit storage and simple interfacing 
are important design considerations. 
This device offers TTL input and 
output levels with a minimum of 0.4 V 
noise immunity in conjunction with a 
-f 5 V power supply 

The VT2332/3 operates totally 
asynchronously. No clock input is 
required. The two programmable 




Chip Selects allow up to four 32K 
ROMs to be wired-OR without 
external decoding. Both devices 
offer 3-state output buffers for 
memory expansion. 

Designed to replace either the 2732 
or 2532 32K EPROMs, the VT2332/3 
con eliminate the need to redesign 
printed circuit boards for volume 
mask programmed ROMs after 
prototyping with EPROMs. 



PIN CONFIGURATIONS 



BLOCK DIAGRAM 



VT2332 



vcc 



AsC 3 
A4C 4 
A3C 
A2C 
A, [I 
AoC 

OoC 
OiC 
02C 
gndC 



12 



□ Vcc 

□ Ab 

3 A9 

□ CS2 
J CSi 

□ A10 

□ All 

□ 07 

□ 06 

□ O5 

□ O4 
13 □ O3 



VT2333 



A7C 


1 • 


24 


□ Vcc 


AeC 


2 


23 


□ Aa 


AsC 


3 


22 


□ As 


A4C 


4 


21 


□ All 


A3C 


s 


20 


□ CSi 


A2C: 


6 


19 


□ A10. 


AlC 


7 


18 


□ CS2 


AoC 


8 


17 


3O7 


OoC 


9 


16 


□ 06 


01 1: 


10 


15 


□ O5 


02C 


11 


14 


□ O4 


GNDd 


12 


13 


3 03 



Ao 
Ai 
A2 
A3 
A4 
As 
A6 



ROW 
DECODER 
(1-OF-128) 




32,768-BIT 
ROM 
CELL ARRAY 



V 



z 




COLUMf 


i DECODER 
3F-32) 



OUTPUT 
BUFFERS 



z\ 



• Oo 

01 
02 
03 
04 
05 

06 
O7 









CHIP SELECT 
DECODER 









A7 Ab Ag A10 All 



CSi CS2 
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Tli VT2332/33 



above those indicated on the oper- 
ational sections of this specification 
is not implied and exposure to abso- 
lute maximum rating conditions for 
extended periods may affect de- 
vice reliability, 



DC CHARACTERISTICS: Ta = Oto +70°C.Vcc = 5 V ±10% (unless otherwise specified) 



Symbol 


Parameter 


Min 


Max 


Unit 


Test Conditions 


VOH 


Output HIGH Voltage 


2.4 


vcc 


V 


Vcc = 4.5 V, Iqh = - 200 jjlA 


Vol 


Output LOW Voltage 




0.4 


V 


Vcc = ^'SV, loL = 2.1 mA 


V|H 


Input HIGH Voltage 


2.0 


Vcc 


V 




V|L 


Input LOW Voltage 


-0.5 


0.8 


V 


See Note 1 


ILI 


Input Lood Current 




10 


\lA 


Vcc = 5.5V,0V« V|N «5.5V 


ILO 


Output Leakage Current 




10 


fjiA 


VoUT= + 0.4 V to Vcc- Note 2 


'cc 


Power Supply Current 




100 


mA 


Vcc = 5.5 V, V|N = VcC' Note 3 


CAPACITANCE: tA = 25°C. f = 1.0 MHz. Note 4 


Symbol 


Parameter 


Min 


Max 


Unit 


Test Conditions 


C| . 


Input Capacitance 




7 


PF 


All pins except pin under 


Co 


Output Capacitance 




10 


PF 


test tied to AC ground 



ABSOLUTE MAXIMUM RATINGS 

Ambient Operating 

Temperature - 10 to + 80°C 

Storage Temperature -65 to +150°C 
Supply Voltage to 

Ground Potential - 0.5 to + 7.0 V 
Applied Output 

Voltage - 0.5 to 7,0 V 
Applied Input 

Voltage - 0.5 to -t- 7.0 V 
Power Dissipation 1 .0 W 



Stresses above those listed under 
"Absolute Maximum Ratings" may 
cause permanent damage to the 
device. These are stress ratings only 
Functional operation of this device 
at these or any other conditions 



AC CHARACTERISTICS: Ta = oto + 70°C,Vcc = 5 V ±10%lunlessottierwise specified) 



Symbol 


Parameter 


VT2332/33 


VT233iA/33A 


Unit 


Test Conditions 


Min 


Max 


Min 


Max 


tAA 


Address Access Time 




450 




300 


ns 


Output load; 1 TTL load 

and 100 pF 
Input transition time: 20 ns 
Timing reference levels; 

Input: 1.5 V 

Output: 0.8 V and 2.0 V 


too 


Chip Select Delay 




150 




100 


ns 


tDF 


Chip Deselect Delay 




150 




100 


ns 


tOH 


Output Hold After 
Address Change 


20 




20 




ns 



O 
O 

c 

JO 

o 





Notes: 

1 . Input levels that swing more negative than - 0.5 V will be clamped and may cause damage to the device. 

2. Measured with device deselected. 

3. Measured with device selected and outputs unloaded. 

4. This parameter is periodically sampled and is not 100% tested. 



^ TIMING DIAGRAM 

> 




CHIP 

SELECT 

INPUTS 



DATA 
OUTPUTS 



HIGH IMPEDANCE 



ENABLED 





-tAA- 
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TYPICAL CHARACTERISTICS 



ACCESS TIME VS. CAPACITIVE LOAD 



700 
600 
500 

in 

c 400 
u 

J 300 
200 
100 


















































































Vc( 
T 


: = 4 
i = 2 


75 V 

5°C 










1 TTL LOAD 
Cl = 100 pF 

1..... 1 



100 200 300 400 500 600 700 
Cl-PF 



ACCESS TIME VS. SUPPLY VOLTAGE 



500 

c 400 
u 

< 300 
200 
100 

































































'PICA 


L , 














Ti 


= 2e 












1 TTL LOAD 
Cl = 100 pF 

r .1. 



3.5 4.0 4.5 5.0 5.5 6.0 
Vcc— VOLTS 



6.5 7.0 



140 



SUPPLY CURRENT VS. 
AMBIENT TEMPERATURE 

















































^ r 
















L 




























Vc 


: = 5 
1 


25 V 



0° 10° 20° 30° 40° 50° 60° 70° 
Ta— AMBIENT TEMPERATURE— 0°C 



SUPPLY CURRENT VS. SUPPLY VOLTAGE 































































TYPICAL 










































■ 

_ 


A = ' 


25°C 



3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 
Vcc-VOLTS 



PACKAGE DIAGRAMS 



24-LEAD CERDIP DUAL IN-LINE 



24-LEAD PLASTIC DUAL IN-LINE 



i-ir-ii-ii-ir-ir-ii-ir-ii-ir-tr-ir-i 



PIN NO. 1 
IDENT — 



.625(15.875) 



UUUUUUUUU 
- 1.290 (32.766) MAX . 



■550 (13.970) 
.510(12.954) 



.590(14.986) 



■180 (4.572) 
■140 (3.556) 



.015 (.381) 
.008 (.203)' 



.700(17.780) .110(Z794) 
.630(16.002)"** .090(2.286)"** 




.200 (5.08) 
.023 (.584) . 070 (1.778) .125(3.175) 
.015 (.381) :030(.762) 



nnnnnnnnnnnn 



0.600 



PIN NO. 1 
IDENT. ~ 




uuuuuuuuuuuu 



1.260 



"1.230 




0.110 
0.090 



0.023 
0.015 



0.065 
0.040 



0.550 
0.530 



0.160 
0.140 
MAX 




i I: 



0.050 
0.020 



0.150 
0.125 



© IC MASTER 1983 



3983 



VT2364 



PRELIMINARY 




8192 X 8 STATIC READ ONLY MEMORY 



FEATURES 

• 2732 EPROM pin compatible 

• 8192 X 8-bit organization 

• Single + 5 V supply 

• Access time — 300 ns max 

• Totally static operation 

• Completely TTL compatible 

• Operating Power: 100 mA (max) 

• 24-Pin JEDEC approved pin-out 

• Programmable Chip Select 

• 3-state outputs for wired-OR 
expansion 

• EPROMS accepted as program 
data input 



DESCRIPTION 

The VT2364 high-performance Read 
Only Memory is organized as 8,192 
words by eight bits with an access 
time of 300 ns. The ROM is designed 
to be compatible with all micro- 
processors and similar applications 
where high-performance large-bit 
storage and simple interfacing are 
important design considerations. It 
conforms to the JEDEC approved 
pinouts for 24-pin 64K ROMs. 



The VT2364 offers very simple 
operation with no power down. The 
programmable Chip Select allows 
two 64K ROMs to be Wired-OR 
without external decoding. It is pin 
compatible with the 2732 EPROM 
thus eliminating the need to redesign 
printed circuit boards for volume 
mask programmed ROMs after 
prototyping with EPROMS. 



PIN CONFIGURATIONS 



BLOCK DIAGRAM 



VT2364 



Aye 1 

Asi: 
A4I: 
A3C 

A2I: 6 
AlC 
AoC 

OoC 
01 C 10 
02I: 11 
gndC 



□ Vcc 
23 J As 
22 3 A9 
21 3 A12 
20 J CS/CS 
19 J A10 
18 3 A11 
17 3 O7 
16 3 06 
15 3O5 
14 □ O4 
13 □ O3 



A0-A12 
ADDRESS - 
INPUTS 



ROW 
DECODER 
DRIVER 
(1-of-256) 



65,536 
ROM AREA 
(256 X 256) 



COLUMN 
DECODER 
DRIVER 
(1-OF-32) 



CHIP 
SELECT* 
CIRCUITRY 





COLUMN SELECT 




CIRCUITRY 




(8-OF-256) 





OUTPUT ENABLE 



-Oo 
-O1 
-O2 
-O3 
-O4 
-05 

-Os 

-Or 



'CHIP SELECT (CS) IS PROGRAMMABLE ACTIVE LOW OR ACTIVE HIGH. 
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VT2364 



ABSOLUTE MAXIMUM RATINGS 

Ambient Operating 

Temperature - 10 to + 80°C 

Storage 

Temperature -65to +150°C 
Supply Voltage to 

Ground Potential - 0.5 to + 7.0 V 
Applied Output 

Voltage - 0.5 to + 7.0 V 
Applied Input 

Voltage - 0.5 to + 7.0 V 

Power Dissipation 1 .0 W 



Stresses above those listed under 
"Absolute Maximum Ratings" may 
cause permanent damage to the 
device. These are stress ratings only 
Functional operation of this device at 
these or any other conditions above 



those indicated on the operational 
sections of this specification is not 
implied and exposure to absolute 
maximum rating conditions for 
extended periods may affect 
device reliability. 



DC CHARACTERISTICS: Ta = oto +70°c. Vcc = +5 v ± io% 



Symbol 


Parameter 


Min 


Typ 


Max 


Unit 


Conditions 


VOH 


Output HIGH Voltage 


2.4 




vcc 


V 


tOH = -1-0 fTiA 


Vol 


Output LOW Voltage 






0.4 


V 


lOL = 3.2 mA 


V|H 


Input HIGH Voltage 


2.0 




Vcc 


V 




V|L 


Input LOW Voltage 


-0.5 




0.8 


V 




ILI 


Input Leakage Current 






10 


(xA 


V|N = 0VtoVcc 


ILO 


Output Leakage Current 






10 


M-A 


VoUT = OVtoVcc 


Ice 


Operating Supply Current 






100 


mA 


Notel 


'OS 


Output Short Circuit Current 






70 


mA 


Note 2 



CAPACITANCE: Ta = 25°C, f = 1.0 MHz, Note 3 



Symbol 


Parameter 


Min 


Max 


Unit 


Conditions 


C| 


Input Capacitance 




5 


PF 


V|N = 0V 


Co 


Output Capacitance 




5 


PF 


VoUT = OV 



AC CHARACTERISTICS: Ta = oto + 70°C, Vcc = 5 V ±10% (unless ottierwlse specified) 



Symbol 


Parameter 


VT2364 


VT2364A 


Unit 


Test Conditions 


Min 


Max 


Min 


Max 


tAA 


Address Access Time 




450 




300 


ns 


Output load; 1TTL load 

and 100 pF 
Input transition time: 20 ns 
Timing reference levels: 

Input: 1.5 V 

Output: 0.8 V and 2.0 V 


too 


Chip Select Delay 




150 




100 


ns 


tDF 


Chip Deselect Delay 




150 




100 


ns 


tOH 


Output Hold After 
Address Change 


20 




20 




ns 



Notes: 

1 . Measured with device selected and outputs unloaded. 

2. For a duration not to exceed 30 seconds. 

3. This parameter is periodically sampled and is not 100% tested. 
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▼li VT2364 



TIMING DIAGRAMS 

PROPAGATION DELAY FROM ADDRESS (CS/CS = ACTIVE) 




PROPAGATION DELAY FROM CHIP SELECT (ADDRESS VALID) 




AC TEST CONDITIONS 

Input Pulse Levels 0.8 to 2.2 V 

Input Rise and Fall Times 10 ns 

Input Timing Level 1.5 V 

Output Timing Level 0.8 and 2.0 V 
Output Load See Figure 1 



FIGURE 1 



DoUT 



775 n. 



+ 5V 



1250 n 



100 pF 

: (INCLUDING SCOPE 
AND JIG) 



PACKAGE DIAGRAMS 



24-LEAD CERDIP DUAL IN-LINE 



m r-i i-i r-i 




.700(17.780) I 
630 (16.002)'*^ 



.110(2.794) 
.090 (2.286) 



.200 (5.08) 
023 (.584) .070(1.778) .125(3.175) 
.015 (.381) .030 (.762) 



24-LEAD PLASTIC DUAL IN-LINE 

n n n n n n n n n n n n 



PIN NO. 1 
IDENT. 



UUUUUUUUUIJUU 

1.260 



0.550 
0.530 



0.160 
0.140 
MAX 



0.015 
0.008' 



0.700 




0.090 



0.050 
0.020 



0.023 
0.015 



0.065 
0.040 



0.150 
0.125 
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VT 2365/66 



PRELIMINARY 



8,192 X 8 STATIC READ ONLY MEMORY 




FEATURES 

• 2764/2564 EPROM pin compatible 

• 8,192 X 8-bit organization 

• Single +5 V supply 

• Access tinne — 200 ns (max) 

• Totally static operation 

• Completely TTL compatible 

• Power 

Operating: 100 mA (max) 
Standby: 15 mA (max) 

• 28-Pin JEDEC approved pinout 

• Automatic power down (CE) 

• Output Enable function (OE) 

• Programmable Chip Select 

• 3-state outputs for wired-OR 
expansion 

• EPROMs accepted as program 
data input 



DESCRIPTION 

The VT2365/66 high-performance 
Read Only Memor/ is organized 8,192 
words by eight bits with an access 
time of 200 ns. The ROM is designed 
to be compatible with all micro- 
processors and similar applications 
where high-performance large- bit 
storage and simple interfacing are 
important design considerations. 
It conforms to the JEDEC approved 
pinout for 28-pin 64K ROMs. 

The VT2365/66 offers an automatic 
power down feature with power down 
controlled by the Chip Enable. (CE) 
input. When CE goes HIGH, the device 
will automatically power down and 
remain in a low-power standby 
mode as long as CE remains HIGH. 



This unique feature provides system 
level power savings of as much 
OS 90%. The programmable Chip 
Selects allow up to four 64K ROMs to 
be wired-OR without external decod- 
ing. An additional feature of the 
VT2365 is the Output Enable (OE) 
function which eliminates bus con- 
tention in multiple-bus microproces- 
sor systems. 

The VT2365 is pin compatible with the 
2764 EPROM and the VT2366 is pin 
compatible with the 2564 EPROM, 
thus eliminating the need to redesign 
printed circuit boards for volume 
mask programmable ROMs after 
prototyping with EPROMs. 



PIN CONFIGURATIONS 



VT2365 







28 


□ vcc 


A12C 


2 


27 


□ cs, 




3 


26 


□ CS2 


AeC 


4 


25 


□ Aa 


AsC 


5 


24 


□ A9 


A4C 


6 


23 


□ All 


A3C 


7 


22 


□ OE 


A2C 


8 


21 


□ A10 


AiC 


9 


20 


□ CE 


AoC 


10 


19 


□ O7 


ooi: 


11 


18 


□ Oe 


01C 


12 


17 


□ 05 


02C 


13 


16 


□ 04 


gndC 


14 


15 


□ 03 



VT2366 



NCC 




28 


□ Vcc 


CS3C 


2 


27 


ncs. 


ArC 


3 


26 


□ CS2 


AeC 


4 


25 


□ As 


AsC 


5 


24 


□ A9 


A4C 


6 


23 


□ A12 


A3C 


7 


22 


□ CE 


A2C 


8 


21 


□ Aid 


AiC 


9 


20 


□ All 


AoC 


10 


19 


□ 07 


OoC 


11 


18 


□ 06 


01C 


12 


17 


□ 05 


02C 


13 


16 


□ 04 


VssC 


14 


15 


□ 03 



BLOCK DIAGRAM 



Ao-Ai2 
ADDRESS - 
INPUTS 



51- 
CSi- 
CS2- 
CS3- 



ROW 
DECODER 
DRIVER 
(1-01-256) 



COLUMN 
DECODER 
DRIVER 
(1-OF-32) 



POWER 
DOWN 
CIRCUITRY 



CHIP 
SELECT- 
CIRCUITRY 



65,536 
ROM AREA 
(256 X 256) 



POWER DOWN 





COLUMN SELECT 




CIRCUITRY 




(8-OF-256) 





OUTPUT ENABLE 



•CHIP SELECT (CS) IS PROGRAMMABLE ACTIVE LOW OR ACTIVE HIGH. 



-Oo 
-O1 

-O2 
-O3 
-O4 
-05 
-06 
-0, 
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Tli VT2365/66 



ABSOLUTE MAXIMUM RATINGS 

Ambient Operating 

Temperature - 10 to + 80°C 

Storage Temperature -65to+150°C 
Supply Voltage to 

Ground Potential - 0.5 to + 7.0 V 
Applied Output 

Voltage - 0.5 to + 7.0 V 
Applied Input 

Voltage - 0.5 to + 7.0 V 

Power Dissipation 1 .0 W 



Stresses above those listed under 
"Absolute Maximum Ratings" may 
cause permanent damage to the 
device. These are stress ratings only 
Functional operation of this device at 
these or any other conditions above 



those indicated on the operational 
sections of this specification is not 
implied and exposure to absolute 
maximum rating conditions for 
extended periods may affect 
device reliability. 



DC CHARACTERISTICS: Ta = oto +70°c, Vcc = +5V ± io% 



Symbol 


Parameter 


Min 


Typ 


Max 


Unit 


Conditions 


VOH 


Output HIGH Voltage 


2.4 




vcc 


V 


Iqh = -I.OnnA 


Vol 


Output LOW Voltage 






0.4 


V 


Iql = 3.2 mA 


V|H 


Input HIGH Voltage 


2.0 




Vcc 


V 




V|L 


Input LOW Voltage 


-0.5 




0.8 


V 




ILI 


Input Leakage Current 






10 


\jiA 


V|N = OVtoVcc 


ILO 


Output Leakage Current 






10 


|xA 


VoUT = OVtoVcc 


Ice 


Operating Supply Current 






100 


mA 


Notel 


'SB 


Standby Supply Current 






15 


mA 




'OS 


Output Short Circuit Current 






70 


mA 


Note 2 



CAPACITANCE: Ta = 25°c, f = i.o mhz, Notes 



Symbol 


Parameter 


Min 


Max 


Unit 


Conditions 


C| 


Input Capacitance 




5 




V|N = OV 


Co 


Output Capacitance 




5 


PF 


VoUT = OV 



AC CHARACTERISTICS: Ta = oto +70°c,vcc = +5V ± io% 



Symbol 


Parameter 


VT2365B 
VT2366B 


VT2365A 
VT2366A 


VT2365 
VT2366 


Unit 


Condition 


Min 


Max 


Min 


Max 


Min 


Max 


tCYC 


Cycle Time 


200 




300 




450 




ns 




tAA 


Address Access Ti me 




200 




300 




450 


ns 




tOH 


Output Hold After Address Change 


10 




10 




10 




ns 




tACE 


Chip Enable Access Time 




200 




300 




450 


ns 




tACS 


Chip Select Access Time 




85 




100 




150 


ns 




tAOE 


Output Enable Access Time 




85 




100 




150 


ns 




tLZ 


Output LOW Z Delay 


10 




10 




10 




ns 


Note 3 


tHZ 


Output HIGH Z Delay 




85 




100 




160 


ns 


Note 4 


tpu 


Power-Up Time 

















ns 




tPD 


Power- Down Time 




85 




100 




150 


ns 





Notes: 

1. Measured with device selected and outputs unioaded. 

2. For a duration not to exceed 30 seconds, 

3. Output LOW impedance delay (tLz) is measured from CE andOE going LOW and CS going active, whichever occurs last. 

4. Output HIGH impedance delay (tnz) is measured from either CE or OE going HIGH or CS going inactive, whichever occurs first. 

5. This parameter is periodically sampled and is not 100% tested. 



3988 



© 10 MASTER 1983 



Tli VT2365/66 



TIMING DIAGRAMS 

PROPAGATION DELAY FROM ADDRESS (CE = OE = LOW, CS/CS = ACTIVE) 




VALID ADDRESS 



-toH- 



VALID DATA 



PROPAGATION DELAY FROM CHIP ENABLE, CHIP SELECT OR OUTPUT ENABLE (ADDRESS VALID) 

-tACE- 




PACKAGE DIAGRAMS 

28-LEAD CERDIP DUAL IN-LINE 



28-LEAD PLASTIC DUAL IN-LINE 



nnnnnnnnnnm-inn 



PIN NO. 1 
IDENT. 



uuulJUUUUUUUUUU 



,-»-0.600 ±.010- 



0.009 
0.015 



:.010 — J 



-1.460TYP ±.030- 
- 0.050 TYP 



0.520 
±.030 



0.170 

±0.005 0.045 
±.010 




l« — — *-| l" — — Jl-" 0.145 

.100 0.100 0.018 ±.010 

MAX TYP ±0.003 



nnnnnnnnnnnnnn 



_ 0.600, 



PIN NO. 1 
IDENT. 



0.060 



0.009 
0.015 



—0.625- 
+ 0.025 
-0.015 



UUUUUUUUUUUUIJU 



-1.470 MAX - 



0.520 
±.030 




0.050 TYP 



0.130 

±0.005 0.020 
MIN 




U -J I 



0.075 
±0.015 



0.100 
TYP 



0.018 
±0.003 



0.125 
MIN 
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VT23128/29 



PRELIMINARY 



16,384 X 8 STATIC READ ONLY MEMORY 



FEATURES 

16.384 X 8-bit organization 

Single + 5 V supply 

Access time 250 ns max 

Totally static operation 

Completely TTL compatible 

Operating power 100 mA max 

Standby power 20 mA max 

Automatic power down (CE) 

Output enable function (OE] 

Programmable Chip Select 

3-state outputs for wired-OR 
expansion 

28-pin JEDEC approved pinouts 

VT23128 pin compatible with the 
2764 EPROM 

VT23129 pin compatible with the 
2564 EPROM 

EPROMs accepted as program 
data input 



DESCRIPTION 

The VT23128/29 high-performance 
Read Only Memory is organized 
16,384 words by eight bits with an 
access time of 250 ns. It is designed 
to be compatible with all micro- 
processors and similar applications 
where high-performance large-bit 
storage and simple interfacing are 
important design considerations. 

The VT231 28/29 offers automatic 

power down with power down 

controlled by the Chip Enable (CE) 
input. When CE goes HIGH, the 
device will automatically power 
down and remain in a low-power 
standby mode as long as CE remains 
HIGH. This unique feature provides 
system level power savings of as 
much as 90%. The VT23128 also has 
an Output Enable (OE] function to 
eliminate bus contention in multiple- 
bus microprocessor systems. The 



programmable Chip Select allows 
up to eight 128K ROMs to be wired- 
OR without external decoding. 

The VT23128 is pin compatible with 
the 2764 EPROM and the VT23129 is 
pin compatible with the 2564 
EPROM, thus eliminating the need to 
redesign printed circuit boards for 
volume mask programmable ROMs 
after prototyping with EPROMS. 



PIN CONFIGURATION 



VT23128 



BLOCK DIAGRAM 



CS2C 


1 


28 


□ Vcc 


A12C 


2 


27 


□ CSi 


A7C 


3 


26 


□ Ai3 


AsC 


4 


25 


□ As 


AsC 


5 


24 


D As 


A4C 


6 


23 


J All 


A3C 


7 


22 


□ 51 


A2C 


8 


21 


1 A10 


AlC 


9 


20 


□ CE 


AoC 


10 


19 


□ O7 


OoC 


11 


18 


□ 06 


Old 


12 


17 


□ O5 




13 


16 


□ O4 


gnpC 


14 


15 


□ O3 



VT23129 



CS3 C 
A13C 
A7C 

AfiC 
AsC 

A3C 

A2C 

AiL 
AoC 

OoC 
01C 
02C 
VssC 



28 3 Vcc 
27 DCSi 
26 J CS2 
25 □ As 
24 2 Ag 
23 J ^2 
22 3 CE 
21 3 A10 
20 3 All 
19 □ O7 
18 □ 06 
17 3 O5 
16 DO4 
15 3O3 



Ac - A13 

ADDRESS- 

INPUTS 



OE ■ 
CSi 
CS2 
CS3 















ROW 
DECODER 
DRIVER 
(I-0I-5I2) 

















COLUMN 
DECODER 
DRIVER 
(1-OF-32) 



POWER 
DOWN 
CIRCUITRY 



CHIP 
SELECT- 
CIRCUITRY 



131,072 
ROM AREA 
(512 X 256) 



POWER DOWN 





COLUMN SELECT 




CIRCUITRY 




(8-OF-256) 





OUTPUT ENABLE 



-Oo 
-Oi 

-02 
■03 
-04 

-OS 
-06 

-07 



•CHIP SELECT (CS) IS PROGRAMMABLE ACTIVE LOW, ACTIVE HIGH, OR DON'T CARE 
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Tli VT231 28/29 



ABSOLUTE MAXIMUM RATINGS 

Ambient Operating 

Temperature - 10 to + 80°C 

Storage Temperature -65 to +150°C 
Supply Voltage to 

Ground Potential - 0.5 to + 7.0 V 
Applied Output 

Voltage - 0.5 to + 7.0 V 
Applied Input 

Voltage - 0.5 to + 7.0 V 

Power Dissipation 1 .0 W 



Stresses above those listed under 
"Absolute Maximum Ratings" may 
cause permanent damage to the 
device. These are stress ratings only 
Functional operation of this device at 
these or any other conditions above 



those indicated on the operational sec- 
tions of this specification is not implied 
and exposure to absolute maximum 
rating conditions for extended periods 
may affect device reliability. 



DC CHARACTERISTICS: ta = oto +70°c.vcc = +5V ±io% 



Symbol 


Parameter 


Min 


Typ 


Max 


Unit 


Conditions 


VOH 


Output HIGH Voltage 


2.4 




vcc 


V 


lOH = -1.0 mA 


Vol 


Output LOW Voltage 






0.4 


V 


lOL = 3.2 mA 


V|H 


Input HIGH Voltage 


2.0 




Vcc 


V 




V|L 


Input LOW Voltage 


-0.5 




0.8 


V 




iLl 


Input Leakage Current 






10 


|xA 


V|N = 0VtoVcc 


ILO 


Output Leakage Current 






10 


jjlA 


VoUT = OVtoVcc 


'cc 


Operating Supply Current 






100 


mA 


Notel 


'SB 


Standby Supply Current 






20 


mA 


CE=V|H 


Iqs 


Output Short Circuit Current 






70 


mA 


Note 2 



CAPACITANCE: ta = 26°c, f = i.o lyiHz, Note 5 



Symbol 


Parameter 


Min 


Max 


Unit 


Conditions 


C| 


Input Capacitance 




5 




V|N = OV 


Co 


Output Capacitance 




5 


PF 


VoUT = OV 



AC CHARACTERISTICS: Ta = oto +70°c,Vcc = +5V ±io% 







VT23128A 
VT23129A 


VT23128 
VT23129 


VT23128B 
VT23129B 






Symbol 


Parameter 


Min 


Max 


Min 


Max 


Min 


Max 


Unit 


Condition 


TCVC 


Cycle Time 


200 




250 




450 




ns 




tAA 


Address Access Time 




200 




260 




450 


ns 




tOH 


Output Hold After Address 
Change. 


10 




10 




10 




ns 




tACE 


Chip Enable Access Time 




200 




250 




450 


ns 




tACS 


Chip Select Access Time 




85 




100 




150 


ns 




taoe 


Output Enable Access Time 




85 




100 




150 


ns 




Tlz 


Output LOW Z Delay 


10 




10 




10 




ns 


Note 3 


Thz 


Output HIGH Z Delay 




85 




100 




150 


ns 


Note 4 


tpu 


Power-Up Time 

















ns 




tPD 


Power- Down Time 




85 




100 




150 


ns 





D) 
O 

O 

c 

o 




Notes: 

1 . Measured with device selected and outputs unloaded. 

2. For a duration not to exceed 30 seconds. 

3. Output LOW impedance delay (Tlz) is measured from CE andOE going LOW and OS going active, whichever occurs last. 

4. OutiDut HIGH impedance delay (tnz) is measured from either CE or OE going HIGH or OS going inactive, whichever occurs first. 

5. This parameter is periodically sampled and is not 100% tested. 
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Tli VT23128/29 



TIMING DIAGRAMS 

PROPAGATION DELAY FROM ADDRESS (CE = OE = LOW. CS/CS = ACTIVE) 




VALID ADDRESS 



I 



VALID DATA 



-tOH- 



PROPAGATION DELAY FROM CHIP ENABLE, CHIP SELECT OR OUTPUT ENABLE (ADDRESS VALID) 

-tACE- 



cs/cs 




PACKAGE DIAGRAMS 

28-LEAD CERDIP DUAL IN-LINE 



28-LEAD PLASTIC DUAL IN-LINE 



>» 
D) 
O 

O 
C 

o 




nnnnnnnnnnnnnq 



PIN NO. 1 
IDENT. ~ 



ULIUULJUUUUUUUUU 
I 1.460TYP ±.030 ■ 



0.520 
±.030 



nnnnnnnnni-inni-in 



PIN NO. 1 
IDENT. 



uuuuuuuuuuuuuu 

• 1 .470 MAX • 



0.520 
±.030 



0.060 




- 0.050 TYP 



0.170 

±0.005 0.045 
±.010 




U ^ I 



0.100 
TYP 



0.018 
±0.003 



0.145 
±.010 



U 9:600 u I 



0.060 



. 0.009 
0.015 




—0.625- 
+ 0.025 
-0.015 



-0.050 TYP 



0.130 

±0.005 0.020 
I MIN 




U ^ U 



0.075 
: 0.01 5 



0.100 
TYP 



0.018 
±0.003 



0.125 
MIN 
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VT23256/S7 



PRELIMINARY 



32,768 X 8 STATIC READ ONLY MEMORY 




FEATURES 

32,768 X 8-bit organization 

Single + 5 V supply 

Access time 250 ns max 

Totally static operation 

Completely TTL compatible 

Operati ng power 1 00 m A max 

Standby power 15 mA max 

Automatic power down (CE) 

Programmable Chip Select 

3-state outputs for wired-OR 
expansion 

28-pin JEDEC approved pinouts 

VT23256 pin compatible witli tl-ie 
2764EPROM 

VT23257 pin compatible with the 
2564 EPROIVI 

EPROMs accepted as program 
data input 



DESCRIPTION 

The vr23256/57 high-performance 
Read Only Memory is organized 
32,768 words by eight bits with an 
access time of 250 ns. It is designed 
to be compatible with all micro- 
processors and similar applications 
where high-performance large-bit 
storage and simple interfacing are 
important design considerations. 

The VT23256/57 offers automatic 

power down with power down 

controlled by the Chip Enable [CE) 
input. When CE goes HIGH, the 
device will automatically power 
down and remain in a low power 
standby mode as long as CE remains 
HIGH. Jhis unique feature provides 
system level power savings of as 



much as 90%. The programmable 
Chip Select allows up to four 256K 
ROMs to be wired-OR without 
external decoding. 

The VT23256 is pin compatible with 
the 2764 EPROM and the VT23257 
is pin compatible with the 2564 
EPROM, thus eliminating the need to 
redesign printed circuit boards for 
volume mask programmable ROMs 
after prototyping with EPROMS. 



PIN CONFIGURATION 



VT23256 



CS2C 




28 


□ Vcc 


A12C 


2 


27 


□ Ai4 


AtC 


3 


26 


□ Ai3 




4 


25 


□ Aa 


AsC 


5 


24 


□ As 


A4C 


6 


23 


3 An 


AsC 


7 


22 


1 CSi 


A2C 


8 


21 


J A10 


AlC 


9 


20 


□ cl 


AoC 


10 


19 


□ 07. 


OoC 


11 


18 


□ 06 


01C 


12 


17 


□ O5 


02C 


13 


16 


DO4 


gndC 


14 


15 


3 03 



VT23257 



CS2 c 




28 


□ Vcc 


A13C 


2 


27 


□ Ai4 


A7C 


3 


26 


□ CSi 


AeC 


4 


25 


□ As 


AsC 


5 


24 


□ As 


A4C 


6 


23 


□ A12 


AaC 


7 


22 


□ cl 


A2I: 


8 


21 


□ A10 


AiC 


9 


20 


□ A11 


AoC 


10 


19 


□ O7 


OoC 


11 


18 


□ 06 


o,C 


12 


17 


□ O5 


OzC 


13 


16 


□ O4 


VssC 


14 


15 


□ O3 



BLOCK DIAGRAM 



AO - Ai4 
ADDRESS - 
INPUTS 



CSi- 
CS2- 















ROW 
DECODER 

DRIVER 
(1-OF-512) 

















262,144 
ROM AREA 
(512 X 512) 



COLUMN 
DECODER 
DRIVER 
(1-OF-64) 





COLUMN SELECT 




CIRCUITRY 




(8-OF-512) 





POWER 
DOWN 
CIRCUITRY 



CHIP 
SELECT* 
CIRCUITRY 



-O4 
-05 



POWER DOWN 



OUTPUT ENABLE 



•CHIP SELECT (CS) IS PROGRAMMABLE ACTIVE LOW, ACTIVE HIGH OR DON'T CARE. 
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WESTERN DiG/TAL 

C OR PO R AT / ON 

WD1510-00,-01,-02 LIFO/FIFO Buffer Register 



FEATURES 

WORD LENGTH SELECTABLE: 128 OR 132 
9 BIT WORD WIDTH 

DC TO 650 KHZ (-00), 1 MHz (-01), 1.2 MHz (-02) 
EMPTY AND FULL FLAGS 
THREE-STATE DATA LINES 
5-VOLT ONLY 

NO EXTERNAL CLOCKS REQUIRED 

TTL COMPATIBLE ON ALL INPUTS AND 
OUTPUTS 

28 PIN PLASTIC OR CERAMIC DIP 

CASCADABLE WITH WD1511 SUPPORT CHIP 

FULLY ASYNCHRONOUS DUAL PORT 
OPERATION 

GENERAL DESCRIPTION 

The WD1510 is an MOS/LSI Memory Buffer which is 
organized as a 9-bit by 128 or 132 word stack. The 
chip has 2 bidirectional data ports and may be read 
from or written into either port. Thus, the chip can 
function as a LIFO from either port or it can function 
as a FIFO, with data flow from either port A to port B 
or vice versa. The DIRECTION input pin is used to 

PIN DEFINITIONS 



specify the data flow direction. The WD1510 
fabricated in 5-volt only N-channel technology. 

APPLICATIONS 

POINT OF SALE TERMINALS 
COMPUTER-TO-PERIPHERAL BUFFER 
CRT BUFFER MEMORY 
LINE PRINTER BUFFER 
INTERRUPT STACK (LIFO MODE) 



IS 



Vssdl ^ 28 □full 

EMPTYC 2 27 DCSB 

CSAC 3 26 I1SSC 

128/132 C 4 25 DDIR 

MR[l 5 24 ^PB8 

PAO C 6 23 □ PAS 

PBO C 7 22 □ PB7 

PA1 C 8 20 PA7 

PB1 C 9 20 □ PB6 

PA2II10 19DPA6 

PB2II11 18 □ PBS 

PA3i:i2 17 □ PAS 

PB3C13 leDvcc 

PA4C14 15DPB4 

P N DESIGNATION 



PIN NUMBER 


NAME 


SYMBOL 


FUNCTION 


1 


vss 


VSS 


Ground 


2 


EMPTY 


EMPTY 


Indicates when there is no data in the buffer 


3 


CHIP SELECT PORT A 


CSA 


Used to select Port A for either a Read or Write 
operation 


4 


128 OR 132 


128/132 


Used to set word length. When low word length 
= 128, when high word length = 132 


5 


MASTER RESET 


MR 


When pulsed will clear the buffer and set the 
EMPTY pin 


6,8,10,12,14, 


PORT A DATA LINES 


PA0-PA8 


Bidirectional DATA Port for reading or writing 


17,19,21,23 








7,9,11,13,15 


PORT B DATA LINES 


PB0-PB8 


Bidirectional DATA Port for reading or writing 


18,20,22,24 








16 


vcc 


Vcc 


-1- 5 volts ±. 25V 


25 


DIRECTION 


DIR 


When low DIR specifies that Port A may be read 
from and Port B may be written into. When high 
DIR specifies that Port A may be written into 
and Port B may be read from. 


26 


SYSTEM SENTINEL™ 


SSC 


No connection (For future use) 




CHECKOUT 




27 


CHIP SELECT PORT B 


CSB 


Used to select Port B for either a Read or Write 
Operation 


28 


FULL 


FULL 


Indicates that all 132 or 128 words of memory 
are loaded with data 



(0 

"d) 
b 
c 

(U 
(0 
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WESTERN DiGtTAL 

CORPORAT/ON 



WD8206 Error Detection and Correction Unit 



FEATURES 

• Detects and Corrects All Single Bit Errors. 

• Detects Alf Double Bit and Most Multiple Bit 
Errors 

• 52 ns Maximum for Detection; 67 ns Maximum 
for Correction (16 Bit System) 

• Expandable to Handle 80 Bit Memories 

• Syndrome Outputs for Error Logging 

• Separate Input and Output Busses — No Timing 
Strobes Required 

• Supports Reads With and Without Correction, 
Writes, Partial (Byte) Writes, and Read-Modify- 
Writes 

• HMOS Technology for Low Power 




• 68 Pin Lead less JEDEC Package 

• Single +5V Supply 

GENERAL DESCRIPTION 

The HMOS 8206 Error Detection and Correction Unit 
is a high-speed device that provides error detection 
and correction for memory systems (static and 
dynamic) requiring high reliability and performance. 
Each 8206 handles 8 or 16 data bits and up to 8 check 
bits. 8206's can be cascaded to provide correction 
and detection for up to 80 bits of data. Other 8206 
features include the ability to handle byte writes, 
memory initialization, and error logging. 



DIO-15 
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DATA IN 
LATCH 
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PPI/POS/NSL — 



M/S>- 
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GENERATOR 



CHECK BIT/ 
SYNDROME/ 
PARTIAL PARITY 
GENERATOR 



,4 

POSo-l 
NSLo-i 



16 
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SYND- 
ROME 
LATCH 



8 



SYNDROME 
DECODER 
AND 
ERROR 
DETECTION 



WRITE 
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POSo-1 Ul 



re 



ERROR 
CE 



16 



DATA 
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< CRCT 
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8206 BLOCK DIAGRAM 
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WESTERN D/GiTAL 

CORPORAT/O N 

WD8207 ADVANCED DYNAMIC RAM CONTROLLER 



FEATURES 

• Provides All Signals Necessary to Control 16K (2118), 
64K (2164A) and 256K Dynamic RAMs 

• Directly Addresses and Drives up to 2 Megabytes 
without External Drivers 

• Supports Single and Dual-Port Configurations 

• Automatic RAM Initialization in All Modes 

• Five Programmable Refresh Modes 

• Transparent Memory Scrubbing in ECC Mode 

• Supports Intel lAPX 86, 88, 186, and 286 
Microprocessors 



• Data Transfer Acl<nowledge Signals for Each Port 

• Provides Signals to Directly Control the 8206 Error 
Detection and Correction Unit 

• Supports Synchronous or Asynchronous Operation on 
Either Port 

• +5 Volt Only HMOSII Technology for High Performance 
and Low Power 



The WD8207 Advanced Dynamic RAM Controller (ADRC) is a high-performance, systems-oriented. Dynamic RAM 
controller that is designed to easily interface 16K, 64K and 256K Dynamic RAMs to Western Digital and other 
microprocessor Systems. A dual-port interface allows two different busses to independently access memory. 
When configured with an 8206 Error Detection and Correction Unit the 8207 supplies the necessary logic for 
designing large error-corrected memory arrays. This combination provides automatic memory initialization and 
transparent memory error scrubbing. 
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WeSTERiM D/GtTAL 

CORPORATION 



WD74HC200 256 x 1 CMOS Static RAM 



FEATURES 

PIN COMPATIBLE WITH 74LS200 
LOW POWER DISSIPATION .48 MW/BIT TYPICAL 
BATTERY-BACK UP/STANDBY MODE 
COMPLETELY STATIC 
SINGLE +5V SUPPLY 
FULLY TTL COMPATIBLE 
35 ns TYPICAL ACCESS TIME 

GENERAL DESCRIPTION 

The WD74HC200 256x1 RAM is both pin and speed 
compatible to the SN74LS200 and AM27LS00. The 
device is fabricated in CMOS, offering a dramatic 
decrease in power dissipation and increased noise 
immunity. It is well suited for high-speed buffer 
memories in digital systems and bit-slice designs. 

The memory is organized as a 256-word by 1-bit width 
with an 8 bit binary address field and separate data in 
and data output lines. It has 3 active low chip selects 
and a three-state output. 

The WD74HC200 operates from a single -i-5 volt 
supply and is available in a dual-in-line plastic or 
ceramic package. 





PIN DESIGNATION 



A4 
O 



As 

o 



As 

o 



A? 
O 



AiO- 



AoO 



A3O- 



3D 
O 
% 

a 
m 
O 
O 
o 
m 
3 



4 TO 16 COLUMN DECODER 
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A Growing Family of 
Nonvolatile Static RAMS 



XiCDP 



o 
o 



Commercial, 
Industrial, Military 
and MIL'STD 883B 



X2201A 1024 X 1 Bit Nonvolatile Static RAM 
X22 12 256 X 4 Bit Nonvolatile Static RAM 
X2210 64 X 4 Bit NonvolatUe Static RAM 



♦ NONVOLATILE STATIC RAM: The X2201A, X2210, and X2212 are organized as conventional 
static RAMs overlaid bit-for-bit with a nonvolatile Electrically Erasable PROM (E^PROM). Nonvolatile 
data can be stored in the ETROM and at the same time independent data can be accessed in the RAM 
memory. At any time, data can be transferred back-and-forth between the RAM and ETROM by simple 
store and array recall signals. 

♦ 5V ONLY: High-voltage pulses or supplies are never required. A single 5V supply is the only power source 
ever required for any function. 

♦ EASE-OF'USE: Unprecedented simplicity, all inputs and outputs are directly TTL compatible. Fully static 
timing. Three-state output. 18-pin package. 

♦ PERFORMANCE: RAM cycle time is less than 300 ns. During the lifetime of the device, data can be 
recalled from the E^PROM an unlimited number of times. 

♦ POWER-FAILURE PROTECTION: One simple TTL signal saves the entire RAM database. A snap- 
shot nonvolatile copy of all RAM data is internally stored safe without power and can be recalled to the 
RAM when power returns. No battery backup required. 

♦ ORGANIZED FOR MICROCOMPUTER SYSTEMS: The common data input and output is orga- 
nized four bits wide on the X2210 and X2212. The X2201A is organized conveniently by one for larger 
memory applications. 

♦ Xicor's products are fabricated with reliable n-channel floating gate MOS technology. For systems where 
RAM nonvolatility or m-the-circwit ROM changes by TTL signals are important, the Xicor X2201A, 
X2210, or X2212 is the ideal choice. 

FUNCTIONAL DIAGRAM X2212 (256 x 4) 
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5 Volt Programmable E2PROMs 




Commercial, Industrial, 
Military and MIL-STD 883B 



X2816A 2K X 8 Bit Electrically Erasable PROM 
X2804A 512 x 8 Bit Electrically Erasable PROM 



Simple Byte Write Operation 

• No High Voltages Necessary 

• Single TTL level WE Signal Modifies Data 

• Internally Latched Addresses and Data 

• Automatic Write Time-out 

• Noise Protected WE Pin 
Reliable N-Channel Floating Gate 
MOS Technology 



Conforms to JEDEC Byte-wide Standard 

Single 5-Volt Supply 

Byte Write Time: 10ms Max. 

Fast Access Time: 300ns Max. 

Low Power Dissipation 

• Active Current: 110mA Max. 

• Standby Current: 40mA Max. 



The Xicor X2816A (16,384 bits) and X2804A (4,096 bits) are electrically erasable programmable read-only 
memories (E2PROMs) with unprecedented ease-of-use features. Xicor E2PR0M data can be modified 
using simple TTL level signals and a single 5-volt power sufPQly, In addition, Xicor E2PROMs are operation- 
ally and pin compatible with existing 2K x 8 byte-programmable EspROMs which require an additional 
high voltage power supply for programming. (See optional high voltage programming compatible mode.) 
Wri ting data in Xicor E2PROMs is analogous to writing data in a static RAM. A 200ns TTL low level signal to 
the WE pin initiates a byte write operation which is automatically timed out in a maximum of 10ms. Since 
addresses and data are internally latched, Xicor E2PROMs free the system for other tasks during the 10ms 
period, such as programming other Xicor E2PR0MS. In addition to byte modification capability, a 10ms 
total chip erase feature is provided. 

Xicor E2PROMs use a 2-line control architecture, CE and OE, to eliminate bus contention in a system 
environment. A power down mode is featured. In the standby mode, power consunTption is reduced by 
64% without increasing access time. The standby mode is achieved by applying a CE high signal. 

The X2816A and X2804A are fabricated with the same reliable n-channel floating gate MOS technology 
used in Xicor's popular 5-Volt programmable NOVRAM™ memories. 



PIN CONFIGURATIONS 24 PIN DIP.600" 



FUNCTIONAL DIAGRAM X2816 (2K x 8) 
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PIN NAMES 


Ao-Aio 


ADDRESS INPUTS 


I/O0-I/O7 


DATA INPUTS/OUTPUTS 


CE 


CHIP ENABLE 


OE 


OUTPUT ENABLE 


WE 


WRITE ENABLE 


Vcc 


+ 5V 


Vss 


GROUND 


NC 


NO CONNECT 



A0-A10 

ADDRESS < 
INPUTS 



X 

BUFFERS 

AND 
DECODER 



16,384-BIT 
E2 PROM 
ARRAY 



Y 

BUFFERS 

AND 
DECODER 



CE 
OE 
WE 



CONTROL 
LOGIC 



COLUMN 
I/O CIRCUITS 



mun 



1/O0-1/O7 

DATA INPUTS/OUTPUTS 



NOVRAMTM is a trademark of Xicor, Inc., for its nonvolatile RAM devices. 
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INTRODUCTION 
TO PROM 
PROGRAMIMERS 



This section describes instruments used to enter assembly 
language code into programmable devices such as 
PROMs, EPROMs, EEPROMs, EAROMs, PALs, PLAs and 
MRUs. Equipment listed includes programmers designed 
for system development, production and field-service ap- 
plications. Manufacturers are sequenced alphabetically, 
and each system is characterized by pertinent selection 
factors. These parameters include programmed device 
types, type of display, personality modules, edit functions, 
programming checks, self-test features and types of inter- 
face ports. 

Some manufacturers assign different model numbers to 
units having capabilities beyond those listed for the model 
designated at the top of the Master Selection Guide. In 
these cases the units are covered under "Comments". 



Detailed Product Inforination 
provided by: 



Digelec 4101 

Kontron 4103 

Oliver Advanced Engineering 4104 

Stag Microsystems 4105 

Structured Design 4106 

Sunrise Electronics 4107 



The manufacturers listed above have provided detailed 
information on their latest and most significant prod- 
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MASTER SELECTION GUIDE 



PROM PROGRAMMERS 



Manufacturer 


Advent Products 


Cite!, Inc. 


Cite!, Inc. 


Curtis Electro Devices 


Model 




CopyRom 3716 


System 37 


PR-100A 


FOR DETAILED DATA SEE: 










Application 


Development 


Production 


Development, production, 
field service 


Development, production, 
field service 


Capability 


Program, copy, compare, 
read 


Copy 


Program, copy, compare, 

IcdU, eidSc 


Program, copy, compare, 
reao, lesi 


nugrdmincu ucvilcs 


trtxUIVl 


trnuivi, ttrnuivi 


trltUlvl 


rrLM: oigneiics o^oiuu, 
82S101, 82S106, 82S107 


Display 


CRT 


LED 


LED 


LED 


Mavimiim PROM Arrou 
IVIdAililuUI rixUIYI nlldy 

(bit configuration) 


"iOK V 8 
O/irx X o 


oZI\ X o 


Oct\ X o 




Personality Modules 


Not required — replaced 
by operator-selectable 
sw/itches 


Software based 


Not required; 
software-based 


Dedicated 


Maximum Gang Capacity 

VIIU. olaVC oUl/Kclb^ 




16 


1 




Edit Functions 






Insert, move, delete, 
nibble swap, memory map 


Insert, delete 


Programming Checks 


Verify, program PROM, 
checksum, erased 


Blank, checksum, 
illegal bit, verify 


Blank, checksum, 
illegal bit, verify 


Verify 


Self-Test 




Keyboard, display, switches 


Keyboard, display, 
switches buffer memory 




Prompting 


Audible 


Visual, audible 


Visual, audible 


Visual 


Buffer Memory 






8K X 8, expandable 




I/O Interface 


RS232 serial, selectable 
baud rates from 2400 
to 9600 




Parallel HL, RS232 serial 




Safety Features 




Short-circuit protection 


Short-circuit protection 




Comments 


Operates with any 8080/ 
85/Z80 CP/M-based 
computer containing a 
minimum of 32K bytes 
of RAM and either port 
or memory-mapped I/O. 
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PROM PROGRAMMERS (cont) 



Manufacturer 


Curtis Electro Devices 


Curtis Electro Devices, Inc. 


Digelec 


Digelec 


Model 


PM3000S 


PD2000S 


UPP-801 


UP-803 


FOR DETAILED DATA SEE- 

run ubiniLbU unin wLba 










Application 


Development, field service 


Production 


Development, production 


Development, production 


Capability 


Program, read 


Program, copy, compare 


Program, copy, compare, 
read, test, erase 


Program, copy, compare, 
read, test, erase 


Programmed Devices 


Dipolar PROM 


Bipolar PROm 


Bipolar PROM, CMOS PROm, 
EPROM, EAROM, PAL, 
PMUX, MPU 


Bipolar PROM, UMOS PROM, 
EPROM, EEPROM, PAL, 
PLA.MPU 


Display 


Lamps, digit switch 


Lamps 


LED, hexadecimal 


CRT 


Maximum PROM Array 
(bit configuration) 


4K X 8 


4K X 8 


50K x 8 
(add field 64K X 8BMS) 


50K X 8 


Personality Modules 


Generic 


Dedicated 


Dedicated, generic 


Dedicated, generic, 
generic gang 


Maximum Gang Capacity 
(no. slave sockets) 




1 




, 8/: 


Edit Functions 






Move, nibble swap, 
memory map, complement 


Insert, move, delete, 
memory map 


Programming Checks 


Vcc sensitivity 


Illegal bit, Vcc sensitivity 


Blank, vertify, continuity, 
window check 


Blank, checksum, 
illegal bit, verify 
parametric, continuity 


Self-Test 








Buffer memory, 
programming voltages, 
system PROMs 


Prompting 


Visual 


Visual 


Visual, audible 


Visual, audible 


Buffer Memory 






4K X 8, 8K X 8, expandable, 
battery backup, stacking 


4K X 8, 8K X 8, 16K x 8, 
20K x 8, expandable, 
battery backup 


I/O Interface 






Parallel TIL, RS232 serial, 
current loop, selectable 
baud rate 


Parallel TTL, RS232 serial, 
current loop, selectable 
baud rate 


Safety Features 






Short-circuit protection 


Short-circuit protection 


Comments 






12 interfacing formats-, 4 
data-entry keyboard 
formats. 


13 interfacing formats-, in- 
dustry STD bus (Multi- 
bus). Additional editing 
functions: search, re- 
place, list of up to 72 
addresses, address/ data 
base selectable, comple- 
ment. Characteristics of 
selected device dis- 
played on CRT. Interac- 
tive system. 
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PROM PROGRAMMERS (cont) 



Manufacturer 


Data I/O 


Data I/O 


Data I/O 


Data I/O 


Model 

FOR DETAILED DATA SEE: 


29A Universal Programmer 


208 Universal NMOS 
Memory Programmer 


M120A Gang Programmer 


Ml 21 A Gang Programmer 


Application 


Development, field service 


Development 


Production 


Production 


Capability 


Program, copy (load), 
compare (verify), read, test 


Program, copy, compare, 
read 


Program, copy (load), 
compare (verify), read, test. 


Program, copy (load), 
compare (verify), read, test, 

FFPRflM r\ir\'\na toct 


Programmed Devices 


Bipolar PROM, CMOS PROM, 

PPRDM PrPRHM FARDM 
crnuiYi, ttrnuivi, lmi\uivi, 

PAL, PLA, MPU, FPGA, FPLA, 

FPRP, FPLS, prog. I/O 

port, PMUX 


EPROM, EEPROM, MPU 


CMOS PROM, EPROM, 

FFPRDM intplliopnt 

algorithms for EPROMs 


CMOS PROM, EPROM, 

FFPRDM intplliaont 

algorithms 


Display 


Sixteen-character 
fluorescent 


LED 


Sixteen-character 
fluorescent 


Fluorescent 


IVIdAllllUin ri\Ulvi nildy 

(bit configuration) 


IfiK Y 8 ^Mn<;nal<1 


Ol\ A 


1 ^^l^ Y A PvnsnHf^hlo 


IDiX A 


Personality Modules 


Software-selectable Paks 

vUiiirun, iviuoran, LUgiv/ian/, 

generic gang, dedicated 


Dedicated (universal NMOS 
microcomputers) 


Software programmable 


Software programmable 


Maximum Gang Capacity 


8 (40 pin) 


1 


20 


20 


Edit Functions 


Insert, move (block), delete, 
nibble swap, memory map, 
split, shuffle, clear, 

/^nmnlomonf fill PAM 
LUilipicIIICllli IMI i\nlvl 


Insert, delete, write, fill 


Complement RAM, fill RAM, 
16-bit mode 


Insert, delete, I/O offset, 

begin RAM, fill RAM, 
complement RAM, 16-bit 
modB 


Programming Checks 


Blank, checksum, illegal 
bit, verify, overcurrent, 
backward device 


Blank, checksum, 
illegal bit, verify 


Blank, checksum, illegal bit, 
verify, overcurrent, 
backward device, 
mislocated device , 


Blank, checksum, illegal bit, 
verify, overcurrent, 
backward device, 
mislocated device, variable 

VPP nn \/orifipatmn 

UM VCl 1 IIUdLIUII 


Self-Test 


Keyboard, display, switches, 

UUIIci HIclMUiy, dUlUllldllO 

power-up, program ROM, 
status of programming 
electronics 


Keyboard, display, switches, 

UUIICi IllclllUiy, dUlUIIIdllU 

power-up, program ROM, 
status of programmmg 
electronics 


Keyboard, display, switches, 
uuiici iiicinuiyf dULUiiidLiu 
power-up, program ROM, 
status of programming 
electronics 


Keyboard, display, switches, 

uuMci iiiciiiuiy^ duiUiJidiii* 

power-up, program ROM, 
status of programming 
electronics 


Prompting 


Visual, audible 


Visual 


Visual, audible 


Visual, audible 


Buffer Memory 


8k X 8 (standard), 16k x 8, 
64K X 8, expandable 


2Kx8 


16K X 8, expandable 


16K X 8, 32K X 8, 64K x 8 


I/O Interface 


RS232 serial, current loop, 
selectable baud rate 
(50 — 19,200 baud) 


RS232 serial, selectable 
baud rate 
(110-9600 baud) 


RS232 serial, selectable 
baud rate 
(110-9600 baud) 


RS232 serial (2), selectable 
baud rate 
(110-9600 baud) 


Safety Features 


Short-circuit protection, 
current-limit protection for 
programmed device 


UL-listed 


Short-circuit protection, 
current-limit protection for 
programmed device 


Short-circuit protection, 
current-limit protection for 
programmed device 


Comments 


Edit in hexadecimal, octal 
or binary. English-lan- 
guage prompts, menus 
and error messages. Re- 
mote control and 26 de- 
velopment-system format 
translators are standard. 




Remote control and 26 data 

translation formats are 

standard. 
M120A controls 200A Data 

Control Unit for program 

storage. 


Can segment programs and 
load each segment into 
different PROMs simul- 
taneously. 

Remote control and 26 data 
translation formats are 
standard. 

M121A controls 200A Data 
Control Unit for program 
storage. 
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PROM PROGRAMMERS (cont) 



Manufacturer 


Data I/O 


E-H international 


E-H International 


Elind 


Model 

FOR DETAILED DATA SEE: 


M100A Production 
Programmer 


MicroSupport 1400 


MicroSupport 16D 


RP400-S 


Application 


Production 


Development, production, 
field service 


Production 


Development, production, 
field service 


Capability 


Copy (load), compare 

(uprlfv) rP3f1 tpiit 

\VdllJ/| ICaUf LCOL 


Program, copy, compare, 

rpari tp<;t 

1 VUU, LUO L 


Program, copy, compare, 

rpad tpit 


Program, copy, compare, 
read 


PrnprammpH RpvIpp"? 

1 1 Ugl ul 1 II 1 ICU L/CVIl/CO 


Rinnlar PROM HMO*? PROM 
EPROM, EEPROM, EAROM, 
PAL, PLA, MPU 


EPROM 


EPROM 


Bionlar PROM EPROM MPU 


Display 


Fluorescent 


CRT, LED 


LED 


CRT 


Maximum PROM Arrav 

iriu Ai 1 1 lui II 1 iiv/iii r\iioj 

(bit configuration) 


16K X 8 


8K X 8 


8K X 8 


8K X 8 


Personality Modules 


Software-selectable Paks 
(llniPak Handipr liniPak 
MOSPak, LogicPak) 


Software-selected 


Software-selected 


Dedicated, generic, gang 


Maximum Gang Capacity 
(nn slavp «;nrkptsl 


8 (with gang module) 


1 


16 


8 


Edit Functions 


Insert, delete, I/O offset, 
begin RAM, fill RAM 


Insert, move, delete, 
nibble swap, memory map 


Insert, move, delete, 
nibble swap, memory map 


Insert, delete. Nibble swap 


Programming Checks 


Blank, checksum, illegal bit, 
verify, overcurrent, 
backward device 


Blank, checksum, illegal bit, 
illegal bit, verify 


Blank, checksum, 
verify, PROM integrity 


Blank, checksum, 
illegal bit, verify 


Self-Test 


Keyboard, display, switches, 
hiiffpr mpmnrv aiitnmatir 

uuiiv^i iiidiiuijr, auLuiiiuiiu 

power-up, program ROM, 
status of programming 
electronics 


Limited amount 


Limited 


Display, buffer memory - 


Prompting 


Visual, audible 


Visual 


Visual, audible 


Visual, audible 


Buffer Memory 


4K X 8, 8K X 8, 16K x 8 


4K X 8 


4Kx8 


6Kx8 


I/O Interface 


RS232 serial, current loop, 
selectable baud rate 
(50 — 19,200 baud) 


RS232 serial, current loop, 
selectable baud rate 


RS232 serial, current loop, 
selectable baud rate. 


RS232 serial, current loop, 
Selectable baud rate, 
110 to 9600 baud 


Safety Features 


Short-circuit protection, 
current-limit protection for 
programmed device 




Short-circuit protection 


Full protection on 
programmed device 


Comments 


Operates with Handler 
Unipak for direct inter- 
face to MOT, Delta and 
other handlers. 

Remote control and 26 data 
translation formats are 
standard. 

MIOOA controls 200A Data 
Control Unit for program 
storage. 


Programs bipolar PROM 
with addition of Micro- 
Support 1410 Satellite, 
and MPUs with addition 
of MicroSupport 1448 
Satellite. 




Unit is equipped with three 
fast programmable power 
supplies (100 nS/V) for 
programming voltages. 
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PROM PROGRAMMERS (cont) 



Manufacturer 
Model 

FOR DETAILED DATA SEE: 


Intel 
iUP-200/201 
(rage 1/22; 


International 
Microsystems Inc. 

IM 3016 Multi-Master 
Programmer 


International 
Microsystems Inc. 

IM 1010 Universal 
Programmer 


Kontron Electronics 
MPP-80 


Application 


Development, production 


Production, development 


Development, field service 


Development, production, 
field service 


Capability 


Program, copy, compare, 
read, erase (E^ only) 


Program, copy, compare, 
read, test, erase 


Program, copy, compare, 
read, test, erase 


Program, copy, compare 
read, test, erase 


Programmed Devices 


Bipolar PROM, EPROM, 
EEPROM,MPU 


EPROM, EEPROM, 
CMOS EPROM 


Bipolar PROM, CMOS PROM, 
EPROM, EEPROM, EAROM, 
PAL 


Bipolar PROM, CMOS PROM, 
EPROM, EEPROM, EAROM, 
PAL, PLA, FPLA, FPRP, 
FPGA, FPLS, PMUX 


Display 


LED 


LED 


LED 


LED 


Maximum PROM Array 
(bit configuration) 


32Kx8bits 


16Kx8, 32Kx8 


8Kx8 


32Kx8 


Personality Modules 


Generic, gang, generic gang 


Software programmable 


Generic 


Dedicated, generic, gang, 
generic gang 


Maximum Gang Capacity 
(no. slave sockets] 


8 


16 




8 


Edit Functions 


Move*, nibble swap*, n byte 
swap*, memory map*, enter 


Move, delete, memory map, 
I/O offset, fill RAM 


Insert, move, delete, nibble 
swap, memory map, search 


Insert, move, delete, nibble 
swap, memory map, fill, 
invert 


Programming Checks 


Blank, checksum, illegal bit, 
verify, reverse socket 
detection 


Blank, checksum, illegal bit, 
verify, misaligned or upside- 
down device, broken or 
bent pin, over-current 


Blank, checksum, 
illegal bit, verify 


Blank, checksum, illegal bit, 
verify at high and low 
Vcc limits 


Self-Test 


Buffer memory, 
motherboard, power supply, 
module 


Keyboard, display, switches, 
buffer memory, automatic 
power reset, calibration, 
programming electronics 


Keyboard, display, buffer 
memory module 


Keyboard, display, switches, 
buffer memory 


Prompting 


visual, audible* 


Visual, audible 


Visual 


Visual, audible 


Buffer Memory 


16Kx8, expandable to 32K; 
virtual buffer* 


64K x 9 standard; 128K x9 
and 256K x 9, expandable 


16Kx8, 32Kx8 


4k x 8, 8k X 8, 16k x 8, 
32k X 8 plus mass storage 


I/O Interface 


RS232 serial, automatic 
baud rate selection 


RS232 serial, selectable 
baud rate 


RS232 serial, current loop, 
selectable baud rate 


RS232 serial, selectable 
baud rate 


Safety Features 


UL-listed, short-circuit 
protection, CSA-listed 


UL-listed, circuit-breaker 
protection 


Short-circuit protection 


Short-circuit protection 


Comments 


* iUPS software package 
feature. Host software 
driver also provides file 
manipulation, file map- 
ping, held file, screen 
editing, data manipula- 
tion and other features. 


Simultaneous set program- 
ming ability, electrically 
isolated programming 
sockets, terminal and 
computer-control pack- 
age allows the IM3016 
to be operated remotely 
via computer. 


PROM Emulation Module 
option allows user to 
test and debus programs 
before committing to 
PROMs. 


Built-in uv source, IC 
handler interface. MPP 
80SAM has acoustic 
coupler and modem. 
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PROM PROGRAMMERS (cont) 



Manufacturer 


Kontron Electronics 


Kontron Electronics 


Motorola 


Oliver Advanced 
Engineering 


Model 


MPP-80S 


EPP-80 


MGBPPS 


UPP-2700 EPROM 
Tester/ Duplicator 


rUK UfclAILbU UAIA ott: 




(rage 41 Uo) 






Application 


Development, production, 
field service 


Development, production 


Development, production, 
field service 


Production 


Capability 


Program, copy, compare, 
read, test, erase 


Program, copy, compare, 
read, test, erase 


Program, copy, verify, read, 
test, erase, help, odd/ even 


Program, copy, compare, 
read, test 


Programmed Devices 


Bipolar PROM, CMOS PROM, 
EPROM, EEPROM, EAROM, 
PAL, PLA, MPU, FPLA, 
rPtA, FPLb, PMUX 


Bipolar PROM, CMOS PROM, 
EPROM, EEPROM, EAROM, 

PAL, PLA, MPU, FPLA, 
FDRP, rrGA, FPLb, PMUX 


Bipolar PROM, CMOS PROM, 
EPROM, EEPROM, EAROM, 
PLA 


EPROM 


Display 


LED 


Fluorescent 


CRT via terminal 


LED 


Maximum PROM Array 
(bit configuration) 


32Kx8 


32Kx8 


• 8Kx8 


32K x 8 


Personality Modules 


Dedicated, generic, gang, 
generic gang 


Dedicated, generic, gang, 
generic gang 


Dedicated 


Generic gang 


Maximum Gang Capacity 
(no. slave sockets) 


8 


8 


One 


16 (32 with Satellite) 


Edit Functions 


Set, insert, move, delete, 
nibble swap, memory map, 
fill, invert 


Set, insert, move, delete, 
nibble swap, memory map, 
fill, invert, 16-bit split/ 
shuffle, logical AND/OR/ 
XOR, string search 


Insert, move, delete, save, 
, memory map, change 


None allowed 


Programming Checks 


Blanks, checksum, illegal 
bit, verify at high and 
low Vcc limits 


Blank, checksum, illegal 
bit, verify at high and 
low Vcc limits 


Blank, illegal bit, verify 


Blank, illegal bit, verify, 
matrix test* 


' Self-Test 


Keyboard, display, switches, 
buffer memory, firmware 
integrity 


Keyboard, display, switches, 
buffer, firmware integrity 




Keyboard, switches, leakage 
test on socket matrix 


Prompting 


Visual, audible 


Visual, audible 


Visual,audible 


Visual, audible 


Buffer Memory 


8K X 8, expandable to 
32Kx8 


8K x 8, expandable to 
32Kx8 


8Kx 8, expandable 


None 


I/O Interface 


RS232 serial, current loop, 
selectable baud rate 
(50 to 38400 baud) 


Parallel HL, RS232 serial, 
current loop, selectable 
baud rate (50 to 38400 
baud), IEEE-488 


Proprietary 


None 


Safety Features 


Short-circuit protection, 
uv eraser safety interlock 


Short-circuit protection, 
uv eraser safety interlock 


PROM insert safeguard 


Short-circuit protection, 
UL-listed power supply 


Comments 


Built-in uv EPROM eraser. 
IC handler interface. 
Remote-controllable via 
RS232 port from terminal 
Ui iiubi turnpuici. ivirr* 
80SAM has built-in 
acoustic coupler, modem 
and error-tolerant com- 
munications protocol. 


Built-in uv EPROM eraser 
with keyboard-program- 
mable timer. Remote- 
controllable via RS232 

anri iPPP AHH nnric 

Error-tolerant communi- 
cations protocol for long- 
distance telephone 
transfers. Compatible 
with MPP-80S modules. 




* Matrix test checks both 
data and address lines for 
ESD (electrostatic dis- 
charge) damage. Data 
iinca are i/iici/KeQ lur 
min. sink and source 
current capability during 
both blank and verify 
tests. 

100 — 240 Vac operation 
50 or 60Hz. 
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PROM PROGRAMMERS (cont) 



Manufacturer 
Model 

FOR DETAILED DATA SEE: 


Oliver Advanced 
Engineering 

UPP-28G00 Scoop 
(Page 4104) 


Oliver Advanced 
Engineering 

UPP-28G00-ZIF 


Oliver Advanced 
Engineering, Inc. 

Speed Screener l/ll 


PC/M Inc. 
660 


Application 


Production 


Production 


Development, production, 
incoming test 


Development, field service 


Capability 


Program, copy, compare, 
read, test, erase, 
dc parameters 


Program, copy, compare, 
read, test, erase, 
dc parameters 


Compare, read, pattern 
test, write RAMs 


Program, copy, compare, 
read, test 


Programmed Devices 


EPROM, EEPROM, EAROM 


EPROM, EEPROM, EAROM 


Bipolar PROM, CMOS PROM, 
EPROM, EEPROM, EAROM, 
PAL, PLA, MPU 


CMOS PROM, EPROM 


Display 


LED, ASCII 


LED, ASCII 


CRT, LED 


CRT 


Maximum PROM Array 
(bit configuration) 


256Kx8 


256Kx8 


Up to 1 Mbyte x 8 


lkx4, 512k x 8 


Personality Modules 


Generic gang 


Generic gang 


Generic 


Dedicated 


Maximum Gang Capacity 
(no. slave sockets) 


20 (40 with satellite) 


18 (36 with satellite) 


One each: 16, 18, 20, 24 
(300 mil), 24 (600 mil), 
28,40 


1 


Edit Functions 


None allowed 


None allowed 


Insert, move, delete, nibble 
swap, memory map, 
pattern editing 


Insert, move, delete, 
nibble swap, memory map 


Programming Checks 


Blank, checksum, illegal 
bit, verify, Vcc level tests, 
matrix test 


Blank, checksum, illegal bit, 
verify, Vcc level tests, 
matrix test. 


Blank, checksum, illegal bit, 
verify, matrix test*, 
precision access-time 
screening** 


Blank, checksum, verify 


Self-Test 


Keyboard, switches, leakage 
test on socket matrix 


Keyboard, switches, leakage 
test on socket matrix 


Keyboard, buffer memory, 
leakage test on socket 
matrix 


Keyboard, display, switches, 
buffer memory 


Prompting 


Visual, audible, including 
voice option 


Visual, audible, including 
voice option 


Visual, audible 
menu driven 


Visual, audible 


Buffer Memory 


None 


2 ports for label printer 
and voice ennunciator 


Up to256Kx8 


4k X 8 


I/O Interface 


2 ports for label printer 
and voice enunciator 


UL-Listed, short-circuit 
protection, power-fail 
restart capability 


Parallel HL, Dual RS232 
serial, selectable baud rate, 
automatic baud rate 
selection 


Parallel TTL, RS232 serial 
current loop, selectable 
baud rate 


Safety Features 


UL-Listed, short-circuit 
protection, power-fail 
restart capability 




UL-listed power supply, 
short-circuit protection 


Short-circuit protection, 
grounded sockets 


Comments 






* See Model UPP-2700. 
** Speed Selector 1 
Speed Screener 1 
±5 ns @ 100 ns; 
Speed Screener II 
±2.5 ns @ 100 ns. 
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PROM PROGRAMMERS (cont) 



Manufacturer 


Pro-Log 


Pro-Log 


Pro-Log 


Stag Microsystems Inc. 


Model 


M910A Control Unit 


M980 Control Unit 


System 90 


PPX Universal PROM 
Programmer 


FnR nETAILED DATA SEE- 
run utiHiLtu unin okk* 








(Page 41 05) 


Application 


Development, production, 
ifield service 


^ Development, production, 
field service 


Development, production, 
field service 


Development, production, 
field service 


Capability 


Copy, compare 


Program, copy, compare, 
read 


Program, copy, compare, 

raoA tact oroco 
iCdQ, Icol, Cldbc 


Program, copy, compare, 

ICClU| ICOlf CiddC 


Programmed Devices 


bipolar rnUIVI, lilVIUo rnUIVI, 
EPROM, EEPROM, PLA 


Dinnlor PQDIUI PK/lnC PROM 

Dipoiar rnUIVI, lilYlUo rnulvl, 
EPROM, EEPROM 


Rinnlor PRDM PMH? PRDM 

□ipoiar r nuiYi, iiiviuo rnuivi, 
EPROM, EEPROM, EAROM, 
PAL, MPU 


Rinnlar PPHM PMO^ PROM 
DipUidi iixUIVIf UIVIUO riAUIVIf 

EPROM, EEPROM, EAROM, 
PAL, PLA, MPU, FPLA, 
FPLS,FPGA 


Display 


LED 


LED 


LED 


CRT 


Maximum PROM Array 
(bit configuration) 


b4A X lb 


RAV V 1 R 
OHI\ X ID 


RAK Y 1 R 


iDiv X or\ 


Personality Modules 


Dedicated, generic, gang, 
generic gang 


Dedicated, generic, gang, 

generic gang 


Dedicated, generic, gang, 
generic gang 


Dedicated, generic, gang 
gsrmric gang 


Maximum Gang Capacity 
(no. slave sockets) 


8 


8 


8 


8 ■ 


Edit Functions 


Insert, move, delete, 
nibble swap, memory map 


Insert, move, delete, 
nibble swap, memory map 


Insert, move, delete, nibble 
swap, memory map, split/ 
inxerweavc ana o uiu, 
invert 


Insert, move, delete, nibble 
swap, memory map, split, 

bllUIIIC, tUlTipiclIlClll, 

relocate 


Programming Checks 


Blank, verify, at high and 
low Vcc limits, 
checksum 


Blank, checksum, illegal bit, 
verify at high and low 
Vcc limits 


Blank, checksum, iillegal bit, 
verify, backward PROM, 
shorted address line, 
overload (Vcc and Vpp) 


Blank, checksum, illegal bit, 
verify, CRC 


Self-Test 


Keyboard, display, switches, 
buffer memory 


Keyboard, display, switches, 
buffer memory 


Keyboard, display, switches, 

buffer memory, 
programmable algorithms 


Keyboard, display, switches, 
buffer memory, (requires 
CAT plug-in module) 


Prompting 


Visual, audible 


Visual, audible 


Visual, audible 


Visual 


Buffer Memory 


8Kx8, 16Kx8, 
expandable, battery backup 
CMOS 


8K x 8, 16K X 8, 
expandable, battery backup 
CMOS 


8K X 8, 16K X 8, expandable, 
battery backup, CMOS 


Expandable 


I/O Interface 


Parallel TTL, RS232 serial, 
selectable baud rate 


Parallel TTL, RS232 serial, 
selectable baud rate 


Parallel TTL, RS232 serial, 
selectable baud rate, TTY 


Parallel TTL, RS232 serial, 
current loop, selectable 
baud rate 


Safety Features 


UL-listed, short-circuit 
protection 


UL-Iisted, short-circuit 
protection 


UL-Listed, short-circuit 
protection 




Comments 


Two-year warranty. Sepa- 
rate master and copy 
sockets on personality 
modules (can duplicate 
directly from master to 
copy socket). Fixed Vpp 
power supplies do not 
require adjustment. 


Two-year warranty. Sepa- 
rate master and copy 
sockets on personality 
modules (can duplicate 
directly from master to 
the copy socket). Fixed 
Vpp power supplies do 
not require adjustment. 
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PROM PROGRAMMERS (cont) 



Manufacturer 


Structured Design Inc. 


Structured Design Inc. 


Sunrise Electronics, Inc. 


Sunrise Electronics 


Model 


SD20/24 PAL Development 
System 


PAL Burner 
SD-1000 


ZAP80/ZAP48/ZAP68 


Z-1000&Z-2000 Universal 
PROM Programmers 


FOR DETAILED DATA SEE: 


(Page 4106) 


(Page 4106) 


(Page 4107) 


(Page 4107) 


Application 


Development, production, 
field service 


Development, production, 
field service 


Development, field service 


Production 


Capability 


Program, copy, compare, 
read, test 


Progam, copy, compare, 
read, test 


Program, copy, compare, 
read, tes* erase EEPROM 
and simulate. Devices 
software selected. 


Program, copy, compare, 
read, test for device 
programmability, erase 
EEPROM. Device software 


Programmed Devices 


PAL 


PAL 


EPROM, EEPROM, Intel 
and IVIotorola MPU's 


Bipolar PROM, CMOS PROM, 
EPROM, EEPROM, PAL, 
FPLA,MPU 


Display 




LED 


8-character LED 


16-character alphanumeric 
LED 


Maximum PROM Array 
(bit configuration) 






128Kbits 


256K bits 


Personality Modules 


Dedicated 


Dedicated 




Slave for FPLA, PAL AIM 
devices and gang EPROM 
programming 


Maximum Gang Capacity 
(no. slave sockets) 








24 using 2 gang slaves 


Edit Functions 


Insert, move, delete, 
memory map 


Insert, move, delete, 
memory map 


Peek, poke, move, clear 
DATA RAM to state, odd/ 
even_byte separate/ 

cur^n fict r'hDpUciim snH 
oWdfJf liol, LllcUnoUIII dllU 

selected range 
programming 


Peek, poke, move, insert, 
clear DATA RAM to state, 
odd/even byte separate/ 

c\A/an lief finH phopUcifm 

and selected range 
programming 


Programming Checks 


Blank, verify, function test, 
continuity 


Blank, verify, function test, 
continuity 


Blank, checksum, illegal 
bit, verify 


Blank, programmability, 
checksum, illegal bit, verify 


Qeif-Test 

wvl 1 1 COL 


ni cnlflv cwif i^hoc 

buffer memory 


Ulopidyj oVVILLilCd^ 

buffer memory 


KpvhnsrH DATA RAM 

i\cyuUdlU, Un in i\nlVI, 

simulator, programming 
sockets, display 


rxcyuudfUf uiopidyi owiLuiicb, 
DATA RAM, automatic 
voltage and timing 
recalibration before and 
uuring programming 


Prompting 


Visual 


Visual 


Visual, audio 


English word, audible 


Buffer Memory 




2Kx8 


8K X 8 expandable to 

1 Y ^ haffpru nnoratoH 

XUi\ A Oj UdLlClj UfJcialcU 


16K X 8 expandable to 

OtiX AO 


I/O Interface 


RS232 serial, selectable 

UdUU 1 a LC 


RS232 serial, selectable 

UClUU 1 Q\Xi 


RS232 serial, selectable 

fnrmatc naritw hour! rstfac 
lUIMIdiOf pdiiiy^ UdUU Idlcb 

nO-19.2K, terminal and 
computer control with 
selectable communications 


Dual independent RS232 

bcildl pUl Lb, bclcUldUlc 

formats, parity, baud rates 
110-19.2K, terminal and 
computer control ' 


Safety Features 


Short-circuit protection, 
continuity 


Short-circuit protection 


Short circuit protection 


Over current and under 
current sensing 


Comments 


PALs are designed, simu- 
lated, programmed and 
functionally tested on 
the SD 20/20. The PAL 
assembler PALSAM is 
incorporated to read 
Bolean Logic equations 
and Function Tables. PAL 
specifications may be 
down loaded from an- 
other computer or stored 
in the on-board tape. 


PALs are designed simu- 
lated, programmed and 
functionally tested on 
the PAL BURNER. PAL 
design specifications 
may be down loaded 
from another computer 
or stored in the on-board 
storage media. Programs 
allMMI,AMD,TI,and 
NATIONAL 20 and 24 pin 
PALs. 


PROM data display simul- 
taneous with RAM data. 
ZAP48 has same features 
as ZAP80 plus program- 
ming of Intel's 8748, 
8749, 850, 8741, 8755A 
and 8751 MPU's. ZAP68 
has same features as 
ZAP80 plus program- 
ming of Motorola's 
68701 and 68705 MPU's. 


Z-2000 has same features 
as Z-1000 except memory 
is 64K X 8 and has 
interfaces for 8 inch 
dual disc drives and 
IEEE-488. 
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PROM PROGRAMMERS (cont) 



Manufacturer 
Model 

FOR DETAILED DATA SEE: 


Sunrise Electronics, Inc. 

Z-120D&Z-2400 Gang 
Programmers 

(Page 4107) 


Sunrise Electronics 
Z-1248 
(Page 4107) 




Application 


Production 


Production 




Capability 


Gang program, copy, 
compare, read, test for 
device programmability, 
EPROMS, EEPROMS and 

MPU's and erase EEPROMS. 

Devices software selected. 


Gang program, copy, 
compare, read, test for 
device programmability 




Programmed Devices 


CMOS PROM, EPROM, 
EEPROM, MPU, PAL, FPLA 


8748, 8748H, 8749H, 8741, 
8755A, 8751 




Display 


Same as Z-lOOO/Z-2000 


LED 




Maximum PROM Array 
(bit configuration) 


Same as Z-lOOO/Z-2000 


256Kbits 




Personality Modules 


Same asZ-lOOO/Z-2000 


Slave for FPLA, PAL AIM 
devices and gang EOROM 
programming 




Maximum Gang Capacity 
(no. slave sockets) 


36 using 2 gang slaves 


24 using 2 gang slaves 




Edit Functions 


SameasZ-1000/Z-200D 


Peek, poke, move, insert, 
clear DATA RAM to state, 
odd/even byte separate/ 
swap, list, find, checksum, 
and selected range 
programming 




Programming Checks 


Same as Z-lDOO/Z-2000 


Blank, programmability, 
checksum, illegal bit, verify 




Self-Test 


Same as Z-lOOO/Z-2000 


Keyboard, display, switches, 
DATA RAM, automatic 
voltage and timing 
recalibration before and 
during programming 




Prompting 


Same as Z-lOOO/Z-2000 


English word, audible 




Buffer Memory 


Same as Z-lOOD/Z-2000 


16K X 8, expandable to 
64Kx8 




I/O Interface 


Same as Z-lOOO/Z-2000 


Dual RS232 serial ports, 
selectable formats, parity, 
baud rates 110 to 19.2K, 

terminal and computer 
control, 8-bit parallel port 




Safety Features 


Same asZ-lOOO/Z-2000 


Over-current and 
under-current sensing 




Comments 


Z-2400 has same features 
as Z-1200 except memory 
is 64K X 8 and has 
8 inch dual disc drives 

•inH tPPP !nr>Iiirlarf 

anu itcc-Hoo inciuueu. 


Z-2448 has same features 
as Z-1248 except memory 
is 64K x 8 and it has 
8-inch dual disc drives 

4n#l IPrr ^QQ intsiitAexA 

anu ictc-'tocs mciuucQ. 
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Program all logic devices — With a single plug-in module! 

TM 

Digelec's LOGIC CENTER - 

o Simple Design — Boolean equations, 
H & L tables, fuse matrix, 
o Simple Programming — One module for 
all device manufacturers 
o Simple Testing — Automatic testing under 
actual working conditions 
o Built-in CRT — Menu -driven software 
for man/machine dialog 



Digelec's cost-effective, space-effective 
LOGIC CENTER^^ 




Program PROMS Also 



Find out more — and fast! 

Call Bob Glazer 

(602) 991 -7268 today — you 

may need a LOGIC CENTER 

tomorrow! 



^igelec 



Inc 



Digelec Inc., 7335 E. Acoma Dr. Dept. 1 03, Scottsdale, AZ 85260. Phone (602) 991 -7268 
Europe: Digelec Inc., Dufourstrasse 1 16, CH-8034, Zurich. Tel: (01) 69-38-88, 



Telex: 56913DIGE OH 



PAL is a trademark of MMI 
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For Key Data On Every IC On This 
Board, The Place To Look Is... 




Equipment and system design often require the use 
of a wide variety of integrated circuits in order to 
obtain optimum performance. One way for an engi- 
neer to be certain that he hasn't overlool^ed the 
best device for his application is to refer to the pages 
of IC MASTER. 

Surveys conducted by IC MASTER, integrated cir- 
cuit manufacturers, and independent research 
agencies confirm that four out of five IC MASTER 
users have specified one or more products as the 
result of using IC MASTER. 



Device No. Description 

NMC27C16 Erasable CMOS PROM 

NSC800 8-bit Microprocessor 

74SG245 3-State Octal Bus Driver 

MD74SC373 Noninverted D-Type Transparent Latch 
IGL8212C Micropower Voltage Detector 

MM74PC00 Quad 2-input NAND Gate 

MM74PG32 Quad 2-lnput OR Gate 

MM74PG08 Quad 2-lnput AND Gate 

MD74SC139 Octal Decoder/Demultiplexer 
MM74PC74 Dual Type-D Flip-Fiop 

MSC74PC07 Hex Inverter 
MM74C30 8-lnput NAND Gate 

Representative list of ICs on the Blue Chip Computer STD- 
NSC800 card. Key specifications for all of these ICs can be 
found in IC MASTER. 



^IC MASTER 



BE SURE. BEGIN WITH THE IC MASTER 



Never before was PROM programming so totally 
versatile. But never before did Kontron offer its 
new EPP Engineering Programmer. 

The EPP can handle whatever your program- 
ming needs are— MOS, CMOS, bipolar, E^PROM, 
PALs, FPLAs. And Kontron's EPP will be able to 
handle the 128K and 256K devices when they're 
available. 

The Kontron EPP offers 64K RAM standard, and 
multiple I/O formats to help you communicate 
with all popular development systems. And only 
Kontron can offer you a TRANSKON communica- 
tion format for transferring data over long 
distance lines with full error recovery and delay 
compensation. 

Total flexibilit/. RAM data set, insert, delete and 
block move are standard. Memory search mode, 
logic mode for making changes in RAM data. A 
standard built-in UV eraser is keyboard program- 
mable up to 99 minutes with time displayed. 
RS232 serial interface is standard, with optional 
serial, Centronics-parallel, or IEEE-488 available. 

All that, plus the new Kontron MOS Development 
Module that programs more than 25 MOS, 
CMOS, E^PROMs and single-chip processors. The 
MDM operates with both the EPP Programmer 



and the MPP Programmer, and features access 
time check with selectable voltage levels for 
engineering or QC critical part checking. For use 
with dumb terminals, a built-in cursor control 
editor is available. 

For gang programming all popular MOS EPROMs 
(up to eight at a time), check out Kontron's Univer- 
sal Gang Module. It's compatible with the EPP 
and MPP programmers. 

All together it spells toto/ flexibility— and on// from 
Kontron. 




All modules interchangeable between portable MPP and EPR 



1^ KONTRON 

i kl ELECTRONICS 



IN EUROPE: 

KONTRON Messtechnik GmBh, Breslauer Str. 2 
8057 ECHING/W. Germany, Tel: (0 89) 3 19 OM 
Telex: 05 22 1222 



IN THE UNITCD STATES: 

KONTRON Electronics, 630 Price Avenue 
Redwood City OA 94063, Tel: (416) 361-1012 
Outside CA: (800) 227-8834 



ADVANCED ELECTRONIC INSTRUMENTATION 
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Oliver Advanced Engineering, Inc. 
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NEW MODEL 28000 SCOOP 

EPROM & FPROM TESTER-DUPLICATOR 

• CAE's exclusive SCOOP design allows all 
PROMs to be scooped from their sockets 
and into a tube in one operation! 

• 20 Sockets for high throughput and lower 
labor costs. 

• Full alpha-numeric display produces easy 
to understand operator prompts. 

• TESTS and PROGRAMS both 24 & 28 pin 
NMOS, HMOS, and CMOS 5v single sup- 
ply EPROMs and E'PROMs. 

• Fourteen new 
tests check for 
shorts, opens, ex- 
cessive leakage, 
and static damage 
on both data and 
address lines. 

• Two stage Matrix Test™ locates defective 
or incorrectly inserted devices in Stage I. 






Static damaged or tri-stated parts are de- 
tected in Stage II. 

Sink and source current tests are per- 
formed every time a device is read. 
Label Printer produces professional cus- 
tom labels for each device. Diagnostic 
error labels are automatically printed for 
marginal or defective EPROMs. 
18 Zero Insertion Force Socket version 
also available. 
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Performs over 20 different DC tests 
using adjustable parameters. 
Perform both DC & AC parameter 
screening at the precise speed the part 
will be used. (Requires less than 4 
seconds for a 2K x 8 memory device!) 
High speed handler interface allows 
one Speed-Screener to test up to 1000 
parts per hour. 



SPEED-SCREENER^" 

HIGH PERFORMANCE MEMORY TESTER 

Now you can screen all your memory 
devices with the new low cost Speed- 
Screener from CAE- This high perfor- 
mance testing system utilizes CAE's 
unique Data-Tap^" Communications 
Controller for instant CRT menu driven 
service: 

• Screens RAMs, ROMs, EPROMs, 
E^PROMs, PROMs, PALs with user 
selectable test patterns. 

• Test logic levels, Vcc level and access 
time limits. 

• Includes CAE's exclusive Matrix-Test^" 
circuitry for detecting static damaged 
or marginal MOS devices. 

• Available with standard or extended 
accuracy access time testing: 

Speed-Screener I — ±5.0ns @ 100ns 
Speed-Screener II — ±2. 5ns @ 100ns 



For more information call the OAE HOTLINE (213) 240-0080 

676 West Wilson Ave., Glendale, CA 91203 • TELEX: 194773 • CABLE: OAEINC 

3B}IC/MST.AD 10/82 
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Whatyc 
iswhaty 




PPX 

UNIVERSAL PROGRAMMER 




PMG8 
Ganged PROM 
module 



PM 2700 
Universal EMOS 
module 



You're looking at [he PROM programmer available today 
with an integral CRT display and self-prompting. 

The PPX Universal Programmer from Stag Microsystems. 

ThePPX's fully interactive' CRT display simplifies operating 
procedures and allows complete mapping of 
memory contents for fast, error-free data 
editing and automatic verification. 

You get total programming 
capability. 

And thanks to a full range of 
compact, low-cost personality 
modules that plug into the front 
panel within seconds, the PPX gives 
you total programming capability for over 450 PROMs, 
PALs, MPUs and IFLs, as well as future programmable devices. 

You get all these special features. Standard. 

Firmware based and microprocessor-controlled, the PPX is 
an exceptionally powerflil PROM programmer 
that's loaded with impressive features like 
an expandable RAM for data editing, 
assembly and block moving of data; a 
built-in, full-sized keyboard for stand-alone 
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operation and large keys for operator comfort; serial and parallel 
interfaces for microprocessor system downloading and printer 
output; keyboard selection of input/output formats, including 
development system formats; front panel loading personality 
modules for quick, easy changes; relocate, checksum, CRC, 
split, shuffle and complement of RAM 
data; ganged modules compatibility; 
diagnostic capability; system 
expandability; and more. 



PM 2000 
Universal PROM 
module 



d, the ITA is ^ b"^" "'"^ ^ ' 

•r For more info 

scag 



All in all, the PPX Universal 
Programmer represents state-of- 
the-art design in a highly flexible, 
easy-to-operate, field proven machine, 
backed by nationwide service and continual 

software updates. 

But why not see for yourself? 

You can get the PPX Universal Programmer right now. 
For more information, contact: Stag Microsystems Inc., 

528-5 Weddell Drive, 
Sunnyvale, CA 94086. 
Phone toll free 800-227-8836 
In California, call (408) 745-1991 
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PRELIMINARY 



SIMPLIFIED METHODOLOGY 

structured Design Provides the Complete PAL® Development System 

PAL BURNER 



At Structured Design we believe in methods —comp/efe 
step'by-step methods that free your creativity to design 
hardware that's practical, marketable and tested. 
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Simplify, Simplify, Simplify 

Like all methods that work, ours includes all you need to 
do your job. The SD1000 PAL Burner is the most 
complete programmer available today, working without 
costly add-on equipment or awkward switching of 
modules. 

New PAL Bumer Offers Cost-Effective Design Power 

PAL Burner combines power with simplicity. It's simple 
enough that your non-technical staff can easily use it; 
yet, it's powerful enough to capture and store complex 
designs. Since PAL Burner includes a structured, 
menu-driven, user-friendly PAL assembler that prompts 
you through each step, you virtually eliminate syntax 
errors saving many design hours and dollars. 

Compatible. Reliable. Easy-to-Use. 

PAL Burner offers other benefits: programs all current 
PALs (Monolithic Memories, Texas Instruments, National 
Semiconductor, Advanced Micro Devices), built-in 
PALASM simulator and portability. Weighing only two 
pounds, PAL Burner is easy to pack in your briefcase to 
capture after-hours design inspirations. 

In addition, PAL Burner is upward compatible. We can 
meet new firmware and software developments almost 
as they're introduced. 



SD1000 PAL Burner 

• Assembles Boolean equations through new menu-driven PALASM 

• Programs 20-pin and 24-pin PALs 

• Programs MMI, National, Tl, and AMD PALs 

• Stores PAL design specification in E-PAC 

• Verifies logic through Function Test 

• Verifies Boolean equations through SIMULATE function 

• Scores Function Test with Stuck-High/Stuck-Low FAULT Grading 

• Verifies socket connection through Continuity Test 

• Blows security fuse 



Call us first for a simple method — 
you won't need to call anyone else! 




Also available is our original 
PAL Programmer, the SD 20/24 
PAL Development System. 



Structured Design 
1700 Wyatt Drive, Suite 3 
Santa Clara, CA 95054 



408-988-0725 
Telex 172931 




structured design 
incorporated 



"PAL is a registered trademark of Monolithic Memories Inc. 
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A SERIES OF PROGRAMMING 
INSTRUMENTS 



The ZAP Series of programmers con- 
sists of tliree convenient, cost effec- 
tive and unique instruments for en- 
gineering and field service applica- 
tions. 

• Programs EPROMs, EEPROMs and 
microcomputers 

• Built-in PROIVI simuiator 

• Serial i/0 

• Battery Operated, hand held 

• Automatic self-test 

• Easy operation with prompt lights 

EASE OF OPERATION 

Each system function is clearly print- 
ed above the respective l<ey on the 
ZAP l^eyboard. The six prompt lights 
on the left side of the display tell the 
operator what to do for each step. 
The soci<et LED's indicate where to 
place the device to be programmed or 
verified. 

The bottom cover is printed with com- 
plete operating instructions, simu- 
lator switch selection and baud rate/ 
parity code tables. 

Operator involved self test commands 
test the Data RAM, Processor, Simu- 
iator and Programming Circuits. 

An extensive editor includes Peel^, 
Pol<e, Move, Checl<sum, Clear to 
State, and List commands; a beeper 
signals the operator that the function 
is complete. 

Commands are included to separate 
odd and even bytes for 16 bit micro- 
processor applications. 



HAND HELD 

BATTERY OPERATION 

With any of the three ZAPS, the 
operator can load data at one loca- 
tion and carry the unit to another for 
programming, simulating or editing. 
The built in .9AH Nicad battery pacl< 
will power the unit in the Edit or Simu- 
late mode for 3-4 hours or prograni 20 
2K EPROMS. 

The small A/C Adapter charges the 
batteries while the unit is in operation 
or when the unit is turned off. 

BUILT IN PROM 
SIMULATOR 

The PROM simulator personality is 
set with a 10 pole DIP switch on the 
bottom of the unit. Included is a 36" 
long simulator cable terminated with 
a 28 pin DIP plug for interfacing to the 
host system. Simulator specifica- 
tions: less than 250ns access time, 
30pf load capacitance, LS input 
levels and loading for address lines 
and 1 TTL load output drive. 

The simulator feature saves time in 
both hardware and software develop- 
ment and simplifies the task of malt- 
ing object level patches. 




ZAP 68 



SERIAL I/O 

RS-232 and 20ma current loop are 
standard in each unit. The CTS and 
DTR lines are used in the RS-232 con- 
nection. Baud rates are l<eyboard set- 
able from. 110 to 1200. Terminal and 
keypad control are implemented by 
an internal scan algorithm. Formats 
are included for interfacing to most 
development systems and com- 
puters. 




ZAP 48 



PROGRAMMING 
CAPABILITY 

Each of the ZAP units simulates and 
programs all single voltage EPROMS 
and EEPROMS. 
In addition: 

• ZAP 48 programs INTEL Microcom- 
puters. 

•ZAP 68 programs MOTOROLA Mi- 
crocomputers. 

• ZAP 80 programs three voltage 
EPROMS. 




SUNRISE ELECTROMICS 

524 S. Vermont Ave., Glendora, CA 91740 (213) 914-1926 





ZAP 80 


ZAP 48 


ZAP 68 
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2764/2564 
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68764 
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48016 
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2708/TMS2716 


P/S 
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8748/8749 
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8741/8755A 
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8751 . 
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68701/68705 
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PRICE 


$1795. 


$2295. 


$2295. 
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P = Program/ Verify/Load S = Simulate 
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INTRODUCTION 

TO CUSTOM CIRCUITS 



This section describes services and products of companies 
supplying digital, linear and combined ditigal/linear cus- 
tom circuits. Listed alphabetically in the Master Selection 
Guide, the companies are characterized by descriptions of 
design services, production facilities, process technologies 
and testing capability. Options for user contribution to 
custom-circuit projects are outlined by listing the vendor's 
preferred level of user input which can range anywhere 
from system concept to a known good device. 

Semicustom devices covered are restricted to gate and cell 
arrays that are customized by a final interconnect process. 
Field-programmable devices are not included in this sec- 
tion. PALs are listed in the Memory section, and PLAs are 
found in both Memory and Digital sections. 



Detailed Product Information 
provided by: 



American Microsystems 


4301 


California Devices 


4309 


Computer Aided Engineering 


4310 


Custom MOS Arrays 


4311 


Exar 


4312 


Fairchild 


4316 


Fujitsu Microelectronics 


4318 


Harris Semiconductor 


4321 


Holt 


4431 


Interdesign 


4433 


International Microelectronic 




Products 


4435 


LSI Computer 


• 4436 


Micro Circuit Engineering 


4437 


Monolithic Memories 


4442 


Motorola Semiconductor 


4479 


National Semiconductor 


4481 


Plessey 


4501 


RCA 


4517 


Signetics 


4522 


Silicon Systems 


4528 


Synertek 


4531 


Texas Instruments 


4539 


VTI 


4561 


Western Digital 


4563 


The manufacturers listed above have provided detailed 


information on their latest and most significant prod- 



ucts. 
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SPEZIFISCHE ICS 



Deiser neue Abschnitt beschreibt Dienstleistungen 
und produkte von Herstellern, die digitale, lineare und 
kombinierte digital/lineare kundenspezifische Schalt- 
kreise anbieten. Die Firmen werden in alphabetischer 
Reihenfolge genannt und anhand ihrer Fahigkeit zum 
Schaltkreis- Entwurf, ihrer Produktionsanlagen, 
Proze)8techniken und Testmoglichkeiten beschrieben. 
Die verschiedenen Moglichkeiten des Anwenders im 
Hinblick auf dessen Angaben sind durch eine Auflis- 
tung der vom Hersteller gewiinschten technischen 
Details erlautert. Diese konnen von einer Gundkon- 
zeption bis zu einem bekannten, funktionierenden 
Bauelement reichen. 

Die enthaltenen halb-spezifischen (semicustom) Bau- 
teile beschranken sich auf Gatter- und Zellen-Arrays, 
die durch die letzte Maske zum kundenspezifischen 
Schaltkreis werden. Feldprogrammierbare Bauteile 
sind in diesem Abschnitt nicht enthalten. PALs werden 
unter Speichern (Memory) aufgefiihrt und PLAs 
finden sich sowohl im Memory- als auch im Digitalteil. 
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INTRODUCTION AUX 
CIRCUITS FAITS SUR 
COMIMANDE 



Nouvelle cette annee, cette Section decrit les services 
et produits fournis par des societes fabriquant sur 
mesure des circuits digitaux, lineaires, digitaux/line- 
aires. Le Guide General de Selection offre sur plusieurs 
pages un tableau indiquant par fabricant les services 
offerts, les equipements disponibles, les systemes 
technologiques, et les precedes de test utilises. Les 
possibilites de collaboration entre le fabricant et le 
client sont egalement indiquees dans ce meme tableau. 

Les produits partiellement faits sur mesure ont ete 
limites aux "portes" et "cellules de memoire" qui sont 
individualisees par un procede final d'interconnexion. 
Les appareils programmables a I'exterieur ne sont pas 
consideres dans cette Section. Le PALs sont etudies 
dans la Section "Memoires", et les PLAs se trouvent 
dans les Sections "Memoires" et "Systemes Digitaux". 
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POR PEDI 





Esta seccion, nueva para este ano, describe servicios 
y productos de companias que ofrecen circuitos por 
pedido, sea digital, lineal y digital/lineal combinado. 
Apareciendo en orden alfabetico el la Gui'a Maestra 
de Seleccion, las companias se caracterizan por de- 
scripciones de servicio de deseno, taller de pro- 
duccion, technologia de processes y capacidad de 
distintas pruebas. Opciones de contribucion por el 
operador en los proyectos de circuitos por pedido, 
estan delineados en la lista de nivel de asistencia del 
operador preferido por el fabricante que abarca de 
concepto de sistema a pieza comprobada buena. 

Componentes a pedido limitado estan restringidos a 
redes de puertas y celdas electronicas que son "a 
pedido" en el proceso final de interconeccion. Com- 
ponentes programables en el campo no estan incluidas 
en esta seccion. Los PALs aparecen en las lista la 
seccion de Memoria y los PLAs se encuentran en 
ambas secciones bajo Memoria y Digital. 
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Opttoi 




Custom 




standard circuits are recommended for production volumes below 1000 units. 
Intermediate-volume applications may benefit best from customizing through 
software, such as with microprocessors. Custom chips have the lowest cost 
at high-volume production. Source: National Semiconductor 



For many applications, standard integrated circuits may be 
inappropriate from the standpoints of cost, size, power con- 
sumption or reliability. Moreover, unique features demanded by 
proprietary products often require entirely new circuit con- 
figurations. As a result, customized ICs are assuming an 
increasingly important role in system design. 

Custom IC suppliers report that the chief benefits enjoyed 
by nearly all custom-circuit users are low-cost parts and cost 
savings resulting from reduced printed-circuit board space, 
parts handling, inventory, testing requirements and system 
maintenance. Obtaining these benefits requires careful con- 
sideration of the many options provided by both custom ICs 
and other approaches which ultimately effect economics. 

For example, in addition to standard and custom parts, 
options for implementing new system designs include semi- 
custom ICs, microcomputers, custom microcomputers, a mix- 
ture of microcomputers and custom ICs, or a mixture of all of 
these. The system development strategy used depends largely 
upon marketing objectives and may require staged system 
development, first with standard ICs, then with semicustom ICs 
and, finally, full custom units. Or, the strategy may dictate 
developing standard or semicustom prototype systems with 
concurrent verification of a full custom design. 

Another option is to alter a standard microprocessor and 
other standard circuits, rather than using a full custom design. 
Customizing standard products can reduce the design costs, 
turnaround time and risks of a full custom design. In some 
cases, semicustom or custom circuits can replace micropro- 
cessors which have been used in dedicated, mostly controller- 
type applications. Or, a custom circuit may be a direct integra- 
tion of several standard ICs, such as op-amps, comparators 
and resistor networks. i 

All approaches require up-front decisions involving design, 
prototype and production turnaround times, volume/cost trade- 
offs, alternate sourcing, circuit configuration and process tech- 
nologies, and the user/supplier interface. The most critical 
factor, however, is cost. 

The cost of a nonstandard IC includes expenses for design 
and tooling, wafer and chip processing, packaging and testing. 

Design and Tooling: Until recently, IC users had just two 
options for implementing new designs: standard parts and full 
custom circuits. When standard parts were inadequate, a user 
had to commit to great production volumes to amortize high 
development costs. Additionally, development times often ex- 
tended well over a year, and chances of initial success were 
relatively slim. However, custom suppliers have minimized 
these drawbacks by devising new customizing techniques to 
the extent that few custom circuits now are developed entirely 
from scratch. 

Full Custom: In this approach the circuit designer draws 
from a collection pf time-tested circuit modules and com- 
ponents to customize a chip. These elements of known per- 
formance are located on the chip with the assistance of CAD 
equipment to form optimized interconnect patterns, thereby ' 
minimizing chip area and thus cost. Full custom design gives 
the most efficient use of silicon chip area. Although design 
turnaround time has been longer than other options, advanced 
CAD techniques are closing the gap. 

Semicustom: This approach produces custom circuits by 
interconnecting repetetive patterns of preprocessed circuit 
elements on a chip called a masterslice. Because a masterslice 
is processed just short of the final interconnect pattern, the 
same part is mass-produced for use by all customers, with 
customizing occuring at the final interconnect stage. 
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Gate arays are masterslices containing repetitive patterns 
of transistors connected as logic gates. Device arrays are 
patterns uncommitted transistors and resistors. The next level 
of customization uses an array of unconnected transistors and 
resistors called cells. Each cell can be interconnected inter- 
nally to provide a specific logic function, and each cell on the 
chip interconnected into a customized system. The repertoire 
of allowable cell functions is called the cell library. 

Interconnect design for masterslices can be manual or com- 
puter-aided. In all cases, the masterslice approach minimizes 
design turnaround time. Complex custom-cell library circuits 
can be obtained in about 18 weeks or less in prototype form; 
prototypes from gate arrays typically are available in about 
nine weeks. 

One major disadvantage of masterslice circuits has been 
low circuit density. Circuit and device arrays require channels 
and alleys for routing interconnects. And because a single 
pattern must accommodate many different system designs, 
considerable interconnect routing space can be left unused 
after the chip is designed. Conversely, in a full custom design, 
unused space can be minimized. Consequently, a masterslice 
can be three times larger than an equivalent full-custom chip 
costing 20% to 60% less. 

But masterslice manufacturers are increasing circuit densi- 
ties to bring unit cost closer to that of full-custom circuits 
purchased in high volume. Circuits with two and three layers of 
interconnects are being developed to allow more efficient use 
of chip area. Triple interconnect-level masterslices are already 
used in a recent generation of IBM computers. So while full- 
custom designers are reducing design turnaround time, master- 
slice proponents are reducing unit cost. 

Production: IC houses that process custom circuits basically 
sell a production service, not a design service. Most are con- 
cerned first with recovering design costs and then making 
profit on the volume production of parts. The general rule of 
thumb calls for total production volume representing at least 
ten times the supplier's design cost. 

Some firms may accept a smaller production volume if engi- 
neering costs can be lowered. The customer may satisfy this 
requirement by using a design specialty firm or the in-house 
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oping a custom IC Is a multistage process. The degree of user involve- 
varies between companies. This diagram outlines the development of 
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a custom chip designed from a cell library. Source: Signetics 




10k 30k 100k 

Production Volume (thousand units) 



1000k 



Production volume influences the choice betwfeen full-custom and semicustom parts. However, other considerations (such as design 
turnaround time) may be overriding factors. Source: Exar 
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engineering staff. Specialty firms provide services such as 
design, mask-making, assembly and testing. In many cases 
a design house controls the evolution of an IC through tooling, 
fabrication and final delivery. 

Selecting a fabrication process based solely on chip cost is 
not entirely straightforward. For any given process, all wafers 
cost about the same regardless of circuit complexity. The cost 
of a chip is determined chiefly by yield, which tends to de- 
crease with chip-area increase. Thus, chip cost varies directly 
with chip area. 

Cost comparison between processes is more complex. Older 
processes do not necessarily produce higher yields than 
newer process techniques. And although processes involving 
more fabrication steps tend to have higher production cost per 
wafer, a more complex process may also allow circuit designs 
that produce smaller chips. Similarly, wafers fabricated by 
newer processes that involve expensive production equipment 
are usually costly. But, improved processes, although expen- 
sive, can produce high yields which tend to lower the die cost. 
The process must therefore be chosen to get the lowest chip 
cost consistent with meeting performance requirements. 

Packaging: A standard package can cost from a few cents 
to several dollars, in many custom designs, package cost can 



be the 
is req 



3 largest part of unit cost, especially if a custom package 
uired. 



Testing: This cost can be a large portion of the total unit cost. 
So care must be taken to design the chip for minimum testing 
requirements. Testing costs depend on the type of test equip- 
ment used and the amount of time required to test. Ideally the 
simplest and most widely available equipment should be used. 

Testing cost can range from $50 per hour to several hundred 
dollars per hour. The manner in which tests are specified can 
vary test time per part from a few seconds to a minute. It is not 
economically feasible to test many complex digital circuits 
for every possible combination of inputs and outputs. And 
unless complex random logic is designed with testing in mind, 
it may not be possible to test the final product adequately. 

Testing should be considered early in the design phase to 
minimize cost. Usually it is possible to select a process tech- 
nology or circuit configuration that eliminates the need for 
some parametric tests. If timing requirements are critical, for 
example, using one of the faster process technologies or 
circuit configurations can eliminate testing speed parameters. 
Similarly, using a superior process for linear circuits could 
eliminate the need to test for offset voltages in op-amps. 



Terminology 



Assembly: Process of mounting a chip into a package and con- 
necting the chip terminal pads to package terminals. 

CAD: Computer-aided design. CAD includes computerized 
equipment that performs circuit simulation, logic simula- 
tion, automatic circuit and logic drawing, topological digi- 
tizing, topology construction on a CRT terminal, design rule 
checking and test generation. 

Cell: Circuit performing a digital or linear function that Is 
repeatedly used to design an LSI/VLSI chip. 

Cell library: Collection of predesigned cell functions stored in 
a CAD data base. Custom LSI/VLSI devices can be de- 
signed by choosing appropriate cells from the library and 
locating them on a chip to minimize interconnects and 
maximize performance. The cells are computer character- 
ized for performance much like SSI and MSI ICs with data 
sheets for each cell. 

Custom circuit: In general, a component whose manufacture 
is under the exclusive control of a customer. The term can 
refer to full-custom, customized-standard or semicustom 
parts. In semicustom parts most of the mask layers are 
common to many customers, and only the final interconnect 
patterns are special. A customized part is a modification 
of a standard part to the requirements of a customer. Full- 
custom parts normally are fabricated from masks con- 
figured for the customer. 

Design rules: Collection of rules that define minimum dimen- 
sions of device topological structures. Design rules also 
express process-parameter design limits such as gain fac- 
tor, threshold level, oxide thickness and capacitance. 

Die: Rectangular piece of semiconductor material into which 
electrical circuits have been fabricated. Also called a chip. 
Plural is dice. 

Digitized data base: Recorded digital data representing a topo- 
logical drawing of an SSI, MSI, LSI or VLSI device. The data 
include locations and dimensions of rectangles that make 
up individual circuit elements and interconnects. 



Gate: Basic digital-logic element producing a binary output 
depending on the logic state of various inputs. 

Gate array: Regular pattern of circuit components on a chip, 
connected to form regular patterns of gates. The gates are 
not interconnected until the customer specifies the chip 
function. 

Gate equivalent: Basic unit of measure for digital circuit com- 
plexity based on the number of elementary logic gates 
needed to provide the same circuit function. 



LSI; 



Large-scale integration. Device design integrating from 
00 up to thousands of gate equivalents on a chip. 

Macrocell array: Regular pattern of grouped, unconnected cir- 
cuit components. Macrocells are formed into standard logic 
elements by interconnecting the components to provide 
specific circuit functions. Interconnects between the cells 
are specified to perform a specific chip function. The for- 
mation of the cell functions and cell interconnects are 
unique to the customer. 

MSI: Medium-scale integration. Device design integrating from 
10 to 100 gate equivalents on a chip. 

Masterslice: In general, a partially processed chip containing 
circuit elements for customizing through final metal inter- 
connect patterns. Can refer to gate, device or cell arrays. 

Pastie: Scaled decal (usually transparent) representing both 
function and dimensions of an IC building block such as a 
gate, flip-flop or I/O buffer. Pasties are a commonly used 
tool for designing LSI/VLSI chips from a cell library. Each 
cell type has pastie equivalents. 

SSI: Small-scale integration. ICs containing fewer than ten 
logic-gate equivalents. 

Silicon gate: MOS design in which the gate is made of silicon 
instead of metal. Silicon-gate MOS is faster and more dense 
than metal-gate MOS. 
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Feature size: Dimensions of rectangles, lines and spacings in 
in an iC topological design. 



VLSI: Very-large-scale integration. Device design integrating 
thousands of gate equivalents on a chip. 
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Typical costs for the development of a 1000-gate array. 
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Cost: Intense activity in both gate arrays and 
associated development tools should make 
the gate-array concept extremely cost com- 
petitive with other design approaches. Typical 
costs for the development of a gate array and 
a full-custom IC are shown in the accompany- 
ing tables. 

New gate arrays are currently in widespread 
development by IC manufacturers; CMOS 
products with up to 8,000 gates and emitter- 
coupled-logic (ECL) devices with 100-pico- 
second gate delays have already been devel- 
oped. Although most of the attention has been 
concentrated on CMOS, many bipolar tech- 
nologies are not being neglected. 

Gate arrays are available in a number of 
bipolar technologies including ECL, Schottky 
TTL, integrated injection logic, integrated 
Schottky logic (ISL), and Schottky transistor 
logic (STL). Gate delays for these devices can 
be as low as 0.8 nanoseconds. Gate array 
chips are also available in NMOS and com- 
bination CMOS/NMOS versions. 

Availability of computer-aided-design (CAD) 
tools and software support are helping both 
semicustom and custom products gain ac- 
ceptance, in some cases, IC suppliers permit 
customers to use the supplier's in-house CAD 
facilities. Training courses, running three to 
five days, are also being offered by many IC 
manufacturers. 



Custom IC cost factors. 



Before Process Assembly 

• Orders: Issues & Tracking 

• Specific Documentation 

• Orders: Issues & Tracking 

• Purchase Prices 

• Cost of Capital 

• Inventory: Storage Space/Handling 

• Incoming Inspection 

• PC Board Space 

• Power Consumption 

After PC Assembly 

• Test: Board 

• Failure Diagnostic 

• Test Active/Passive 
Components 

• Repair 

• Re-Test 

• Re-Inventory 





min. 


max. 


1. Tooling Development 






A) Circuit Conversion 


$500 


$1500 


B) Layout 


$2.5K 


$5K 


C) Digitization, PG Tape, Masks, 






20 prototype units in ceramic DIP, 




$13K 


bench tested 


$9K 


PrpnrnHiiptinn 






A) Test Program Development 


$4K 


$8K 


B) Test hardware 






rcrsondiiiy DOdru 






Probe Card 


$100 


$200 


Special Supplies, Signal 






Generator 




* 


Burn-In Board 


$500 


$2500 


Other 






C) Production Qualification Units 






(Optional) 






Burned-ln, Temperature Tested 






100 units 


3K 


$6K 


883B Environmental Screening 


Extra 




TOTAL 


$18K 


$40K 


* Depends on application 






Typical development costs for a full-custom integrated circuit. 




min. 


max. 


1. Tooling Development 






A) Circuit to LSI Conversion 






B) Layout 






C) Digitization, PG Tape, Masks 


$20K 


$200K 


2. Engineering Evaluations: 5 wafers 






Working Plates Per Plate 


$50 


$100 


Bipolar: 1-Layer Metal 4-6 weeks 


$3K 


$6K 


2-Layer Metal 6-8 weeks 


$5K 


$10K 


Pt Schottky Diodes - week extra 






CMOS: 1 Poly, 1 Metal 6-8 weeks 


$3K 


$5K 


Same, 4 Micron 6-8 weeks 


$4K 


$6K 


May need several iterations, usually 2 to 4 






3. Prototypes 






A) Establish Waferbank 






30-45 Wafers from Several Runs 


$10K 


$30K 


B) First Look Samples 






100 Untested Dice Packaged in 






Ceramic Sidebraze 


$600 


$1500 


C) Test Program Development 


$5K 


$30K 


D) Test Hardware 






Personality Board 


$1K 


$2K 


Probe Card 


$100 


$200 


Special Supplies, Signal Generators 




* 


Burn-In Board 


$500 


$2500 


Other 






E) Production Qualification Units (if desired) 






Burned-ln, Temperature Tested 






100 Units 


$3K 


$6K 


883B Environmental Screening 


Extra 




TOTAL 


$40K 


$280K 


* Depends on application 
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Comparison. The relative ranking of risk factors for alternative 
design approaches is shown at the right. These ratings will 
vary depending on the selected suppliers for custom, cell 
library, gate array or non-LSI devices. Therefore, this chart 
should be used only as a guide. In the case of linear designs, 
risks are greater than for digital counterparts. Unless the vari- 
ous circuit blocks assembled from a cell library are compatible 
with each other from the standpoint of processing, the overall 
performance of the chip can be less than expected. For 
instance, the breakdown voltage, beta, sheet resistance, im- 
plant dosage, and epi thickness requirements, to say nothing 
of the starting material, may be mutually exclusive. Also, NPN 
and PNP transistor configurations cannot both be optimized 
for performance as is possible with discrete devices. 



Comparisons of advantages of various design 
approaches. A rating of 1 indicates best. 
(Numbers in parenthesis apply to linear designs.) 





Full 
Custom 


Cell 
Library 


Gate 
Array 


Non- 
LSI 


Design Costs 


4(3) 


3(4) 


2 




Design Time 


4(3) 


2(4) 


3(2) 




Mask Costs 


4 


4 


2 




Redesign Flexibility 


4 


3 


2 




Test Program Costs 


3 


3 


2 




Circuit Purchase Price 




2 


3 


4 


System Power 
Required 




2 


2 


4 


Reliability 




2 


2 


4 


PC Board & Costs 




2 


2 


4 


Production Labor 




2 


2 


4 


Security 




3 


2 


4 


Added Features/ 
Board 




3 


3 


4 



CUSTOM CONSIDERATIONS 



Benefits provided by custom, related to cost factors, are 
described in the following paragraphs: 

Specification Documentation: Since a single custom IC can 
replace as many as 100 MSI circuits (plus assorted external 
active and passive components, such as decoupling capacitors, 
diodes, and transistors), paperwork needed is greatly reduced. 

Purchasing: The purchasing function is not a "free" activity in 
any company. It costs money to issue purchase orders, and to 
track them through various delivery dates and procedures with 
phone calls and computer time. The lower parts count signi- 
ficantly reduce this paper load. 

Purchase Price: Depending on the complexity of the chip, the 
price for a custom device can be lower, at, or above that of all 
the components to be replaced. It is important to count all of 
the passive peripheral components involved, such as sockets, 
resistors, capacitors, inductors, and perhaps even connector 
pins to the outside. 

Cost of Capital: This cost varies with prevailing interest rate. If 
a company has to borrow development money, usually at about 
three or four percent over prime rate, then this interest is also 
an expense incurred by the project. But even if cash is avail- 
able, there still may be an opportunity cost. This is the income 
that could have been earned if the cash had been used on 



short-term projects (such as buying more inventory — provided 
the sales to turn the inventory over exists). 

Inventory: Once the material is in the plant, it has to be handled 
(including counting, sorting, and paperwork), and stored. 
Usually, storage space is predefined, and, since it already 
exists, it is not considered to be an additional expense. How- 
ever, one has to remember that real estate value on a per- 
footage basis is substantial and that other departments might 
make a more cost effective use of any space available. Hence, 
an additional cost is incurred for each additional component 
that has to be stored and accounted for. Also, components may 
become obsolete before the inventory is used up. Custom iCs 
contribute to decreasing inventory expenses. 

Incoming Inspection: Unless pre-aged and pre-screened com- 
ponents are bought to prevent early failures (infant mortality), 
it is advantageous to inspect active components as they come 
in. Again, a reduction in the number and variety of devices to 
be tested adds to profits. 

Printed Circuit Board Space: Fewer components mean less 
space needed to mount them, less auxiliary components, less 
artwork for interconnect lines, fewer holes to be drilled, and 
less insertion time and effort — as well as a smaller board. 

Power Consumption: The power consumption of the entire 
system is usually dramatically reduced, making savings pos- 
sible with lowered power supply and cooling requirements. 
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CUSTOM/SEMICUSTOM 



Manufacturer 


Aiphatron 


American Microsystems, Inc. 


California Devices 


FOR DETAILED DATA SEE: 




(Page 4301) 


(Page 4309) 


Customized Standard Circuits 




Digital, Linear, 
Combined Digital/Linear 


Digital 


Gate Array 




S/x and 5m silicon-gate CMOS 


Silicon- or metal-gate CMOS 


Chip Density Range (equlv. gates) 


Up to 4400 2-input gates 


300 to 1200 2-input gates (5^) 
500 to 5000 2-input gates (3m) 


50 to 1780 
2-input gates 


Cell Library 


CMOS 


\'''//'^.,'':''YeS:>-v'^:,-' 


Silicon- or metal-gate CMOS 


Design Kit Available 


Yes 


Yes 


' ■:,,Yes''''';;\:^; 


Full Custom Circuits 

Digital 


Silicon- or metal-gate PMOS, 
NMOS, CMOS 


Silicon- or metal-gate PMOS, NMOS, 
CMOS with high-voltage output 
capability. 




Linear 


Silicon- or metal-gate PMOS, 
NMOS, CMOS 


Silicon-gate NMOS, CMOS, filter, 
amplifier to rf 


Bipolar linear arrays 


Combined Digital/ Linear 


Silicon- or metal-gate PMOS, 
NMOS, CMOS 


Silicon-gate NMOS, CMOS, 14-bit 
resolution, VHF-rf 




Provide Design Assistance 


Yes 


Yes - class instruction 


;;^>''';;:,Yes :^:'r;;'''Vs-:/V' j 


Acceptable Customer Input 
(in order of preference) 


Functional description or block 
diagram. 


Logic diagram, functional specifi- 
cation, data-base tape, PG 
tape, masks, COT. 


Logic diagram with test vectors 
and PG tape; circuit diagram 
with data-base tape and com- ; 
posite drawing; breadboard, a 


Design Aids 


Logic simulation, breadboard 
assistance, design rule checl<s, 
decals. 


Complete CAD assistance for 
logic circuit simulation design 
rule checks, breadboard 
assistance. 


Logic and circuit simulation,- 
breadboard assistance; design 
rule checks. 


Production 


In-house and procured 


Masks, fabrication and assembly 
in-house. 


In-house and procured 


Preferred Delivered Product 


Any upon request 


DIP, chip carriers, die-on-board 
packages, wafers, die to com- 
mercial or military specifica- 
tions. 


Scribed dice, packaged dice, 
substrate-mounted device. 


Test Program Generation 


Yes 


Yes, CAD supported 


Yes 


Production Test 


Functional, parametric, burn-in, 
thermal shock, environmental, 
MIL. 


Functional, parametric, burn-in, 
thermal shock, environmental, 
MIL 


Functional, parametric, burn-in, 
thermal shock, environmental, 
MIL. 


Electrical Test Systems Available 


In-house designed, customer- 
supplied, or outside service. 


Sentry, Teradyne, Xincom, LTX, 
General Radio. 


Sentry VII, Sentry Series 20 


Comments 


Multiple sourcing. Cell library 
and design rule handbook. 


Complete custom capability in- 
cluding design, instruction, 
CAD and process licensing and 

. technology sales. CAD also 
available through timesharing 
and at Design Centers. 


Si-gate isolated oxide CMOS has 
TFL/LSTTL interfacing capa- 
bility, high-speed performance. 
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MASTER SELECTION GUIDE 



CUSTOM/SEMICUSTOM (cont) 



Manufacturer 

FOR DETAILED DATA SEE: 


AWI 


Comlinear Corporation 


Custom Integrated Circuits 


Customized Standard Circuits 


Linear, Digital, 
Combined Digital/Linear 


Yes 


Digital, Linear, 
Combined Digital/Linear 


Gate Array 


Bipolar, CMOS, silicon-gate 
MOS, hybrids 


Linear 


I^L, Linear Master Slice, design 
on other companies' gate arrays 


Chip Density Range (equiv. gates) 


10 to 10,000 




50 to 8000 (5-mput gates) 


Cell Library 


Over 2600 type 




PL 


Design Kit Available 


Yes 






Full Custom Circuits 
Digital 


Yes 




K, CMOS, HL and other 
bipolar devices 


Linear 


All processes 


Bipolar — FET 


Bipolar 


Combined Digital/Linear 


All processes 




I^L/Linear, TTL/Linear, 
CMOS/ Linear 


Provide Design Assistance 


Yes 


Yes 


Yes 


Acceptable Customer Input 
(in order of preference) 


Functional schematic, 
circuit diagram 


Functional specification 


No preference 


Design Aids 


Users manual 


Computer simulation 


Logic simulation, circuit simula- 
tion, design rule checks, 
breadboarding, complete 

. Calma layout system, in-house 
CAD software, engineering 
assistance. 


Production 


In-house robotics and 
automation 


In-house or procured 


Procured 


Preferred Delivered Product 


Printed card mounted, 
packaged units 


Packaged circuit, printed card 
mounted units 


No preference 


Test Program Generation 


No 


Yes 


Yes 


Production Test 


Functional 


Functional, burn-in, thermal 
shock, linear, MIL. 


All 


Electrical Test Systems Available 


Customer supplied 


Complete time domain and 
frequency domain testing 
from DC to 18 GHz. 


HP, MCC 


Comments 




Specialties include amplifiers 
with extremely wide band- 
width and fast settling time, 
fast sample-hold and A to D 
conversion products. 


Total IC development from con- 
cept through product delivery. 
Any subset of the development 
cycle (design, layout, etc.) 
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CUSTOM/SEMICUSTOM (cont) 



Manufacturer 


Cherry Semiconductor 


Custom MOS Arrays 


Exar Integrated Systems 


FOR DETAILED DATA SEE: 




(Page 4311) 


(Page 4312) 


Customized Standard Circuits 


Digital, Linear, Combined 
Digital/Linear 


CMOS 


Digital, Linear, Combined 
Digital/ Linear 


Gate Array 


PL, LSI^L, ECL and other bipolar 




Metal-gate CMOS; PL 
Si-gate CMOS 


Phin Dpn^itv R^rncp (pniiiv catp*;) 

Ijliip L/ciioiijr iiuiigv guico/ 


64 to 150 gates/ mm^ 


448 to 1568(2 inouts) 


100 to 1250 


Cell Library 


|2L, LSPL, ECL and other bipolar 


'Yes' 


Metal-gate CMOS; PL 
Si'gate CMOS 


Design Kit Available 


Yes 




Yes 


Full Custom Circuits 

Digital 


PL, LSi^L, ECL and other bipolar 




Metal-gate CMOS; PL 
Si-gate CMOS 


Linear 


ML, LoML, tLiL and otner Dipoiar 




No 


Combined Digital/Linear 


PL, LSI'L, ECL and other bipolar 




PL, other bipolar 


Provide Design Assistance 


Yes 




■■^vTes-v.: 


Acceptable Customer Input 
(in order of preference) 


Customer-owned tooling; circuit 
diagram; logic diagram; 
breadboard. 




Complete layout, breadboard, 
circuit diagram, logic diagram, 
functional diagram. 


Design Aids 


Logic simulation; breadboard 
assistance; design rule 
checks. 




Logic simulation; breadboard 
assistance; design rule 
checks. 


Production 


In-house 




In-house 


Preferred Delivered Product 


Packaged dice; flip chips 




Probed wafers, scribed dice, 
packaged dice. 


Test Program Generation 


Yes 






Production Test 


All except military 




Functional, parametric, 
environmental, burn-in 


Electrical Test Systems Available 


Teradyne 1259, A310, A311 




Sentry; Fairchild 5000, Teradyne 
J273, A311; Amdahl 


Comments 


Dice can be solder-bump flip 
chips with nitride passivation; 
packaged dice can be delivered 
from COT for full custom. 
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MASTER SELECTION GUIDE 



CUSTOM/SEMICUSTOM (cont) 



Manufacturer 


Fairchild 


Ferranti 


Fujitsu 


FOR DETAILED DATA SEE: 


(Page 4316) 




(Page 4318) 


Customized Standard Circuits 


Digital 


Digital, Combined 
Digital/ Linear 


Digital 


Gate Array 


Bipolar ECL 


CDI RTL, CML, buffered CML 


Silicon-gate CMOS, LSTTL, LSI^L 


Chip Density Range (equiv. gates) 


20 to 1000 3-lnput NAND 


100 to 10,000* 


208 to 2108 
3-lnput NAND 


Ceil Library 




Yes 


Silicon-gate CMOS, LSTTL, LSPL 


Design Kit Available 




Yes 


Yes 


Full Custom Circuits 

Digital 




CDI 


Silicon-gate CMOS, LSTTL, LSI^L 


Linear 








Combined Digital/ Linear 




CDI 




Provide Design Assistance 




Yes 


■ 'Yes, .■: ■ 


Acceptable Customer Input 
(in order of preference) 




No Preference 


Logic diagram and test timing 
data (Fujitsu format). 


Design Aids 


Logic simulation, breadboard 
assistance, design rule 
checks. 


Computer simulation, design rule 
checks, layout check, test 
program verification. Remote 
CAD system. Breadport parts. 


Logic simulation, design rule 
checks; complete CAD system. 


Production 


In-house 


In-house 


In-house 


Preferred Delivered Product 




Packaged dice 


Packaged dice 


Test Program Generation 




Yes 


Automatic 


Production Test 




All 


Parametric, functional 


Electrical Test Systems Available 


FARCAD 


Membrain, Genrad, Teradyne, 
LTX, Tektronix 




Comments 


Remote access to FARCAD 
via telephone link 


ULA designer; low cost, remote 
interactive CAD system avail- 
able for on-site use. 

* Over 50 array types available. 


Dual-layer metal; CAD system 
verifies design; auto placement 
and routing from customer's 
diagram. 
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CUSTOM/SEIvllCUSTOIvl (cont 




Manufacturer 


GTE Microcircuits 


Holt 


Hycom 


FOR DETAILED DATA SEE: 




(Pa(i'e4431) 




Customized Standard Circuits 




Digital, Linear, Combined 

nicital / 1 inpar 




Gate Array 


ISO-CMOS 


Silicon or metal-gate CMOS, 

hinnlar 




Chip Density Range (equiv. gates) 


xJ\JH ^JUU 


QQ tn 1*50(1* 




Cell Library 


ISO-CMOS 


Silicon and metal-gate CMOS 




Design Kit Available 


Yes 


Yes 




Full Custom Circuits 

Digital 


ISO-CMOS 


Silicon and metal-gate CMOS, 
bipolar 


Silicon- or metal-gate 
PMOS, NMOS, or CMOS 


Linear 


ion oinno 


oiiicon and metal-gate tMUb, 
bipolar 




Combined Digital/Linear 


ISO-CMOS 


Silicon and metal-gate CMOS, 
bipolar 




Provide Design Assistance 


Yes 


Yes 


Yes 


Acceptable Customer Input 
(in order of preference) 


Calma tapes, PG tapes, masks 


Functional specification; logic 
diagram; circuit diagram, 
breadboard, PG tape, pencil- 
interconnected layout. 


Functional specification; logic 
diagram; circuit diagram. 


Design Aids 


Design rule checks. 
Logic simulation 


Logic simulation, breadboard 
assistance; design rule 
checks; CAD, breadboard 
parts, evaluation parts. 


Circuit simulation; logic 
simulation. 


Production 


In-house 


Procured 


Procured 


Preferred Delivered Product 


Packaged die, probed wafers, 
mapped wafers 


Probed wafers; scribed dice; 
packaged dice; substrate- 
mounted dice; p-c card- 
mounted packages. 


No preference 


Test Program Generation 


Yes 


'::y':::;::;:/::;::/;:;^.'Yes':.'^^^^^ 


Yes 


Production Test 


Functional, parametric, burn-in 


Functional; parametric; 
burn-in, thermal shock, 
environmental, MIL. 


Functional, burn-in 


Electrical Test Systems Available 


Sentry LTX, H.P., Mega, XINCOM 


Imperial Technology IT-200; 
custom testers. 


In-house designed 


Comments 




Specializing in low-voltage 
circuitry, CMOS analog 
circuitry design. 

*EquivaIent gates are 2-input 
NAND/NOR. 


Services: design, layout, 
testing. Service industry 
used for photomasks, 
fabrication, and assembly. 
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CUSTOM/SEMICUSTOM (cont) 



Manufacturer 

FOR DETAILED DATA SEE: 



Integrated Circuit Engineering 



Integrated Circuit Systems 



Integrated Technology Corporation 



Customized Standard Circuits 



Gate Array 



Linear, Digital, Combined 
Digital/ Linear 



Digital, Linear, Combined 
Digital/Linear 



Ctiip Density Range (equiv. gates) 



Cell Library 



All MOS processes 



Design Kit Available 



No 



Full Custom Circuits 

Digital 


Silicon- or metal-gate PMOS, 

NMOs, CMOS; m, snL, Pi 


MOS 


Silicon- or metal-gate MOS; TTL, 
STTL, LSTTL, I^L, ECL, other bipoar 


Linear 


Silicon- or metal-gate CMOS; 
TIL, STTL 


MOS 


Silicon- or metal-gate 
CMOS; bipolar 


Combined Digital/Linear 


Silicon- or metal-gate CMOS; 
TIL, STTL 


MOS 


Silicon- or metal-gate 
CMOS; bipolar 


Provide Design Assistance 


Yes 


For full custom 




Acceptable Customer Input 
(in order of preference) 


Functional specification; logic 
diagram; circuit diagram; 
breadboard; known good 
device; customer owned 
tooling; test vectors. 


For full custom: Functional 
specification; logic diagram; 
breadboard. 




Design Aids 


Logic simulation; breadboard 
assistance; design rule 
checks; graphics CAD. 


Logic simulation; circuit simula- 
tion; breadboard assistance. 


Logic simulation; breadboard 
assistance; design rule checks; 
transient analysis. 


Production 


Procured 


Procured 


Procured 


Preferred Delivered Product 


Packaged dice 




Mapped wafers; probed wafers; 
packaged dice; PC-mounted 
packaged units; design 
tooling; complete systems. 


Test Program Generation 


No 


Megatest Q8000 


Yes 


Production Test 


No 




Functional; parametric 


Electrical Test Systems Available 






Siemens 


Comments 




Services.- Design, layout, chip/ 
PCB artwork, test generation, 
product engineering. 


Services: Design, tooling for 
custom ICs; service industry 
used for photomasks, wafer 
fab, assembly, some testing. 
System design and production 
with custom ICs. 
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MASTER SELECTION GUIDE 



CUSTOM/SEMICUSTOM (cont) 



Manufacturer 


Interdesign 


International Microcircuits 


International Microelectronic 
Products 


FOR DETAILED DATA SEE: 


(Page 4433) 




(Page 4435) 


Customized Standard Circuits 


Digital, Linear, Combined 

nicital / 1 inpar 


Digital 


Digital, Combined 

1 inpar/ Dioital 


Gate Array 


GDI RTL and CML, metal-gate 
^^yl^'^ <;ilirnn-patp NMfl*?- hinnlar 


Silicon- or metal-gate CMOS 


No 


Phin rioncitu Ranof* (anM'wi Cfc^\p<i.) 
Ucllolljr ndiigC ^u^UlV• gaico/ 


9pp flnmmpnt^ 

OCC uUIIIUICIIlo 


50 tn 5non 


200 tn 10 onn 


Cell Library 


For all except linear bipolar 


Yes 


Silicon-gate CMOS 


Design Kit Available 


Yes 


Yes 


Yes 


Full Custom Circuits 

Digital 


Silicon-gate NMOS; 
metal-gate CMOS 




Silicon-gate NMOS and CMOS 


Linear 


Bipolar 






Combined Digital/Linear 


■ Some linear functions 




Silicon-gate NMOS and CMOS 


Provide Design Assistance 


Yes 




Yes 


Acceptable Customer Input 
(in order of preference) 


Pencil-connected layout: logic 
diagram; specification,- PG 
tapes; circuit diagram and 
breadboard (for linear bipolar); 
reticles. 




Functional specification, logic 
diagram, circuit diagram, 
breadboard, test vectors, 
customer-owned tooling (pattern- 
generator tape, composite 
drawing), known good device. 


Design Aids 


Computer simulation; breadboard 
parts; layout sheets; functional 
overlays; evaluation parts. 




Logic simulation, breadboard 
assistance, design rule checks, 
engineering assistance. 


Production 


Metallized wafers procured; 
other functions in-house. 


In-house and procured 


In-house 


Preferred Delivered Product 


Packaged dice, bare dice, 
probed wafers. 


Scribed dice; packaged dice 


Mapped wafers, probed wafers, 
scribed dice, packaged dice, 
or special packages. 


Test Program Generation 


Yes 


Yes 


Yes 


Production Test 


Functional; parametric; burn-in; 
MIL 883B; environmental. 


Functional, parametric, burn-in, 
thermal shock, environmental, 
MIL. 


Functional, parametric, burn-in 


Electrical Test Systems Available 


Teradyne J325; LTX CP/TS70; 
LOMAC LM325; Fairchild 5000; 
LOMAC LM25; custom tester. 


GenRad, Sentry 


Sentry 20, Kiethley 


Comments 


GDI RTL; 255 logic cells; CDI 
CML: 450-880 2-input NOR; 
Metal-eate CMOS- n 2-420 
2/3-input; Silicon-gate NMOS: 
224 4-input NOR; Lnear 
bipolar: 11^812 components. 
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MASTER SELECTION GUIDE 



CUSTOM/SEMICUSTOM (conl) 



Manufacturer 


LSI Computer Systems 


LSI Logic 


Master Logic 


FOR DETAILED DATA SEE: 


(Page 4436) 






Customized Standard Circuits 




Digital 


Digital 


Gate Array 




Silicon-gate CMOS, 
HCMOS and ECL 


Silicon- or metal-gate CMOS 


Chip Density Range (equiv. gates) 




300 to 10,000 


500 to 1000, silicon-gate 
50 to 600, metal-gate 


Cell Library 




7400/4000 CMOS & HCMOS; 
ECLIOK — SSI/MSI functions 


In manual 


Design Kit Available 




Yes 


Yes 


Full Custom Circuits 

Digital 


Metal-gate PMOS, CMOS 


No 


Silicon- or metal-gate CMOS 


Linear 


Metal-gate PMOS, CMOS 






Combined Digital/ Linear 


Metal-gate PMOS, CMOS 




Yes 


Provide Design Assistance 


■;:-'';'r::;:^>;Yes': 




Yes 


Acceptable Customer Input 
(in order of preference) 


Logic diagram,- customer-owned 
tooling (pattern-generation 
tape, composite drawing); 
circuit diagram; breadboard; 
functional specification. 




Any 


Design Aids 


Design rule checks, computer- 
aided transient analysis. 


LSI Design System (LDS), 
including design entry, circuit 

•iimiilfltinn Incir ^imiilfltinn 

o 1 1 1 lu icj iiui 1, lugio oiii lu la iiui 1, 

PG and test tape generation via 
remote terminal or factory 
based. 


Manual 


Production 


Procured 


In-house 


Procured . 


Preferred Delivered Product 


Packaged dice 


Packaged dice 


Any 


Test Program Generation 


Yes 


Yes 


No 


Production Test 


Functional, parametric, burn-in; 
thermal shock, environmental; 
MIL 


Functional, parametric to 
MIL 883B. 


Procured 


Electrical Test Systems Available 


Macrodata 107 and customized 
equipment. 


Industry Standard Tester 




Comments 


Multlple-sourced production 


Multiple sourced 


Multiple sourced 
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MASTER SELECTION GUIDE 



CUSTOM/SEMICUSTOM (cont) 



Manufacturer 


Micro-Circuit Engineering 


Microcircuits Technology, Inc. 


Micro Innovators 


FOR DETAILED DATA SEE: 


(Page 4437) 






Customized Standard Circuits 


Linear, Digital, Combined 
Linear/ Digital, Bipolar, CMOS 


Digital, Linear, Digital/ Linear 


Digital 


Gate Array 


CMOS, ECL, Dielectric 
Isolation, PL, Linear 


Linear bipolar, metal gate NMOS, 
CMOS; Silicon gate CMOS 




Chip Density Range (equiv. gates) 


50 to 10,000 gates 


250 to bOUO gates 


50 to ^50 mir 


Cell Library 


■■■■■ ^ 


Silicon gate or metal gate NMOS, 
CMOS, linear bipolar 




Design Kit Available 




No 


No 


Full Custom Circuits 

Digital 


CMOS, TIL, LSTTL, ML, 
ECL, Linear 


Silicon gate CMOS, 
Metal Gate CMOS 


Silicon- or metal-gate PMOS, 
NMOS, CMOS, other MOS 


Linear 


Up to 75 Volt 


Bipolar, CMOS 


Silicon- or metal-gate PMOS, 
NMOS, CMOS, other MOS 


Combined Digital/Linear 


Opto 20 Volt 


CMOS and bipolar 


Silicon- or metal-gate PMOS, 
NMOS, CMOS, other MOS 


Provide Design Assistance 




Yes 




Acceptable Customer Input 
(in order of preference) 


MCE will interface with customer 
anywhere in design sequence. 
UnlDES; software. 


Logic diagram, breadboard, 
block diagram, functional 
specifications. 


Functional specification; logic 
diagram; circuit diagram; 
breadboard; test vectors; 
customer-owned tooling. 


Design Aids 


Logic simulation; breadboard 
assistance; design rule checks; 
UNIDES. 


Calma CAD, logic simulation, 
circuit simulation. 


Logic simulation; breadboard 
assistance; design rule checks. 


Production 


In-house manufacturing; 4" 
Wafer Fab 


In-house, procured 


In-house 


Preferred Delivered Product 


Mapped wafers; probed wafers; 
scribed dice; substrate- 
mounted dice; packaged dice; 
custom packaging. 


Packaged units 


Probed wafers; packaged dice 


Test Program Generation 




Yes 


Yes 


Production Test 


Functional; parametric 


Functional, parametric, burn-in, 
environmental, MIL, linear 


Functional; parametric; burn-in 


Electrical Test Systems Available 


Teradyn J273 and A300 with 
laser trim; Pragmatic Inspector 
200 (72 pin digital 10; Kiethley 
300. 


Fairchild Sentry 


Sentry, Teradyne, Comparator 


Comments 


Functional arrays available CMOS 
MGA and SGA series; also 
linear function cells. 


MOS: 

3 and 5 micron channel lengths. 


Tooling can be used by at least 
two MOS wafer manufacturers 
to ensure alternate sourcing. 
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MASTER SELECTION GUIDE 



CUSTOM/SEMICUSTOM (conl) 



Manufacturer 


Micro Power Systems 


Micro-Sciences 


Monosil 


FOR DETAILED DATA SEE: 








Customized Standard Circuits 




Digital 


Digital 


Gate Array 




CMOS 


CMOS 


Chip Density Range (equiv. gates) 




300 to 1260 


50 to 600 


Cell Library 


Mily-gate CMOS, bipolar LSI, 
thin film on silicon 


CMOS 


Metal-gate CMOS 


Design Kit Available 


No 


No 


Yes 


Full Custom Circuits 

Digital 


Low-voltage, poly-gate CMOS 


Silicon- or metal-gate PMOS, 
NMOS, CMOS 


Silicon- or metal-gate PMOS, 
NMOS, CMOS; bipolar, I^L 


Linear 


High-gain/ low current analog 
bipolar; thin-film resistor 




Bipolar - 


Combined Digital/Linear 


Bipolar and CMOS 




CMOS 


Provide Design Assistance 


Yes 


Yes 


Yes 


Acceptable Customer Input 
(in order of preference) 


Circuit/ logic diagram; bread- 
board; functional specifica- 
tions; customer-owned tooling. 


Logic diagram; circuit diagram; 
functional specification; bread- 
board; customer-owned tooling; 
known good device. 


Logic diagram; circuit diagram; 
functional specification; 
breadboard. 


Design Aids 


Breadboard assistance; coopera- 
tive design from logic/circuit 
diagrams. 


Logic simulation; breadboard 
assistance. 


Design rule checks 


Production 


In-house 


Procured 


In-house 


Preferred Delivered Product 


Custom packaging; all standard 
configurations except mapped 
wafers. 


Packaged dice 


Scribed dice; packaged dice; 
substrate-mounted dice; 
PC-mounted packaged units. 


Test Program Generation 


Yes 


Yes 


Yes 


Production Test 


All 


Functional; parametric; burn-in 


. Functional parametric; burn-in 


Electrical Test Systems Available 


Fairchild, Datatron, Macrodata, 
custom. 




Dedicated, J193 Acutest, Sentry 


Comments 




Chip debugging with portable 
micro prober on customer's 
premises. 


CMOS and PMOS 4-bit micro- 
processor available for custom 
tailoring. (See Microprocessor 
section). 
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MASTER SELECTION GUIDE 



CUSTOM/SEMICUSTOM (cont) 



Manufacturer 


Motorola 


Motorola 


Murray Consulting 


mo ntTJiiicn niiTJi err 
FUR DcTAILcU DATA Sll: 


(rage 44/0; 


IP-aaa AMQ\ 
Vrage Htf 0; 




Customized Standard Circuits 


Digital 


Digital 


Linear, Digital, Combined 
Linear/ Digital 


Gate Array 


MCA 600 ECL/1200 ECL 


MCA 500 ALS/1300 ALS 


CMOS 


Chip Density Range (equiv. gates) 


ceo /II 00 

boll iivl 


JOO/ IZoU 


^ in i(\r\ 
1 10 luu 


Cell Library 


120 functions 


80 functions 


BiMOS 


Design Kit Available 


Manuals 


Manuals 


No 


Full Custom Circuits 

Digital 


- NMOS, CMOS, ECL 


NMOS, CMOS, ECL 


Silicon-gate CMOS; TIL 


Linear 


No 


No 




Combined Digital/Linear 


No 


No 


Silicon-gate CMOS; bipolar 


Provide Design Assistance 


Yes 


Yes , 


Yes 


Acceptable Customer Input 
(in order of preference) 


CAD interface, logic simulation, 
circuit documentation. 


CAD interface, logic simulation, 
circuit description. 


Breadboard; circuit diagram; 
functional specification. 


Design Aids 


Computer aided design package 


Computer aided design package 


Design rule checks 


Production 


High volume capability 


High volume capability 


In-house, procured 


Preferred Delivered Product 


Choice of pacltages 


Choice of packages 


Packaged dice; PC-mounted 
packaged units. 


Test Program Generation 


Yes 




No 


Production Test 


100% AC and DC and functional 


100% AC and DC and functional 


Functional 


Electrical Test Systems Available 


Fairchild Sentry VIII and 
Series 21 


Fairchild Sentry VIII and 
Series 21 




Comments 


ECL lOK compatible, ECL 10 KH 
compatible, remote design 
centers available. 


TTL-LS compatible, remote 
design centers. 


Develop photo-integrated 
circuits: CMOS, MOS, bipolar, 
BiMOS. 
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MASTER SELECTION GUIDE 



CUSTOM/SEMICUSTOM (cont) 



Manufacturer 


National 


Nitron 


1. S. Oscar Associates, Inc. 


FOR DETAILED DATA SEE: 


(Page 4481) 






Customized Standard Circuits 


Digital 


Digital 


Digital, standard cell 


Gate Array 


Silicon-gate CMOS 


Metal-gate CMOS 


None 


Chip Density Range (equiv. gates) 


To 2400 


50 to 600 


500-2500 
2-input NAND/NOR 


Cell Library 




Macro library of common 
functions (overlays) 


CMOS, NMOS 


Design Kit Available 




Yes 


Yes 


Full Custom Circuits 

Digital 


Metal-gate PMOS, metal-or Silicon- 
gate NMOS, high voltage metal- 
gate CMOS, low voltage metal- 
and silicon-gate CMOS, metal 
double poly silicon-gate CMOS, 
dual layer XMOS, oxide isolated 
and Schottky devices, I'L. 


Metal-gate PMOS, CMOS 


Silicon or metal gate 
CMOS and NMOS 


Linear 


Same as above 


Metal-gate PMOS, CMOS 


None 


Combined Digital/ Linear 


Same as above 


Metal-gate PMOS, CMOS 


Some linear functions 


Provide Design Assistance 




Yes 


Yes 


Acceptable Customer Input 
(in order of preference) 


Any 


Customer-owned tooling with 
debugged test program; logic 
diagram, electrical specifica- 
tion with test vectors. 


Functional specifications, block 
diagram, logic diagram 


Design Aids 


Computer aided circuit analysis, 
logic and systems simulation, 
digitizing cell plotting and 
editing, design rule check, 
pattern generation, 
photolithography. 


All available 


In-house CAE system provides: 
silicon compiler for data paths, 
PLAs and random logic; func- 
tional simulator to verify 
timing requirements; circuit 
extractor and design rule 
checker for layout verification. 


Production 


In-house 


In-house 


Procured 


Preferred Delivered Product 


Packaged dice 


Packaged dice 


Packaged prototype dice and 
mask set; packaged dice; 
scribed dice; tested wafers. 


Test Program Generation 




Yes 


Yes, with fault simulation 


Production Test 


All except linear 


All commercial and full military 


Functional, parametric, burn-in 


Electrical Test Systems Available 


Century VI and VII, Sentinel, 
Teradyne, Megatest. 


Sentry 


Sentry VII; Isolab-C 


Comments 






Complete design service empha- 
sizing fast-turnaround for full 
custom designs. Unique CAE 
design tools provide the capa- 
bility to design full-custom ICs 
at costs competitive with 
gate arrays. 
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MASTER SELECTION GUIDE 



CUSTOM/SEMICUSTOM (cont) 



Manufacturer 


Pico Design 


Plessey Semiconductors 


Polycore Electronics Inc. 


rnn nPTJiiirn rata cfc 

FOR DETAILED DATA SEE: 




(rage4S)Uu 




Customized Standard Circuits 




Digital, Linear, Combined 
Digital/Linear 




Gate Array 




ECL and ISO CMOS 




Chip Density Range (equiv. gates) 




Ujl to IK, Lmvo to c}\ 




Cell Library 




NMOS and CMOS to 2K Gates 




Design Kit Available 




No 




Full Custom Circuits 

Digital 


Silicon- or metal-gate PMOS, 
NMOS, CMOS, other MOS. 


PMOS, NMOS, CMOS; I^L, ECL 




Linear 




CMOS, I^L, ECL; other bipolar 


Bipolar 


Combined Digital/ Linear 




CMOS, I^L, ECL 


Power Interface/ Driver Circuits 


Provide Design Assistance 


Yes 


Yes 


Yes 


Acceptable Customer Input 
(in order of preference) 


Logic diagram, circuit schematic, 
breadboard, functional 
specification. 


Logic diagram, breadboard, 
customer-owned tooling, 
data base tape. 


Schematics, Performance specs. 


Design Aids 


Logic and circuit simulation; 
design rule checks; other. 


Logic simulation, design rule check 


Breadboard simulation 


Production 


Procured 


In-house 


In-house wafer fabrication 
procurred assembly 


Preferred Delivered Product 


All except PC-mounted packaged 
units. 


Packaged tested dice, scribed 
dice, probed wafers, 
mapped wafers. 


Packaged units, dice 


Test Program Generation 


Yes 




Yes 


Production Test 


Functional; parametric 


Functional, parametric, burn-in, 
MIL-STD-883. 


Functional, parametric, burn-in; 
thermal shock, environmental, 
MIL. 


Electrical Test Systems Available 


Sentry VII 


Teradyne J274, Fairchild, Sentry 
special in-house. 


MCI 200 


Comments 






Also provide silicon foundry 
service in linear, I^L and 
CMOS metal gate. 
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MASTER SELECTION GUIDE 



CUSTOM/SEMICUSTOM (cont) 



Manufacturer 


Precision Monollthics, Inc. 


Raytheon 


RCA 


FOR DETAILED DATA SEE: 






(Page 4517) 


Customized Standard Circuits 


Linear 


Linear, Digital 


Digital 


Gate Array 


From customer-owned tooling 


Silicon-gate TIL, ISL 


Silicon-gate, metal-gate CMOS 


Chip Density Range (equiv. gates) 




300 to 2000 


168 to 840 


Cell Library 


Standard parts available in 
chip form 


Yes, m 


: CMOS v; V 


Design Kit Available 


Kit parts 


No 


■ :-No' 


Full Custom Circuits 

Digital 


TIL, LSHL, ISL, I^L, ECL, 
ISO/CMOS-SiGate 


TIL 


Silicon-gate, metal-gate CMOS 


Linear 


20, 40, 60V supply voltage 


Bipolar 




Combined Digital/Linear 


FL, ECL, HL, LSHL 






Provide Design Assistance 


Yes 


Yes 




Acceptable Customer Input 
(in order of preference) 


Customer-owned tooling (pattern- 
generator tape, composite 
drawing), known good device. 






Design Aids 


Kit parts 




Logic simulation; breadboard 
assistance; design rule checks. 


Production 


In-house 3", 4" lines 




In-house 


Preferred Delivered Product 


Mapped wafers, probed wafers, 
packaged units. 




Probed wafers, scribed dice, 
packaged dice. 


Test Program Generation 


Yes 


Yes 


■;Yv>■^■■■■■■^•^■■■•■^;\■■:./..::YeS;■:-■■V^ 


Production Test 


Functional, parametric, burn-in, ' 
thermal shock, environmental, 
MIL, linear. 




Functional, parametric, burn-in 


Electrical Test Systems Available 


LTX, F-5000 




Teradyne; Century 7; J273, J193, 
J283, J325; LTX; Tester; 
MTS 77. 


Comments ' 


Ion implantation; dual layer 
metallization; nitride passiva- 
tion; thin film resistors; 
MIL 38510 qualified. 
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MASTER SELECTION GUIDE 



CUSTOM/SEMICUSTOM (cont) 



Manufacturer 


Semi Process Inc. 


Signetics 


Signetics 


FOR DETAILED DATA SEE: 




(Page 4522) 




bUSTOniizeo oianuaru uircuiis 


nioital 


Digital 


Digital 


Gate Array 




<Jpp hplnw "Full rii<;tntTi" 


ECL lOOKand 10 K 
compatibility (0.5 ns) 


Chip Density Range (equiv. gates) 


80 to 1000 


300-1000 


500-800 


Cell Library 


Yes 


SSI, pre-characterized macros 


Macrocell Library 


Design Kit Available 


Yes 


Yes 


Yes 


Full Custom Circuits 

Digital 




Composite Cell Logic, a standard 
cell approach made up of two 
libraries. Integrated Schottky 
Logic {4 ns typical) and 
extended performance library 
(3 ns typical). 




Linear 








Combined Digital/Linear 








Provide Design Assistance 


Yes 


Yes 


Yes 


Acceptable Customer Input 
(in order of preference) 


Logic diagram; circuit diagram; 
test vectors; custom-owned 
tooling; breadboard; functional 
specification. 


Logic diagram plus simulation 
results; Calma tape plus simu- 
lation results; Mylar symbolic 
representation plus simulation 
results. 


Calma tapes plus simulation 
results; Mylar symbolic repre- 
sentation plus simulation 
results. 


Design Aids 


Design rule checks, logic 
simulation, circuit simulation 


Logic simulation, design rule 
checks, layout to simulation 
check, generate Sentry test 
tape. 


Logic simulation, CAD design 
rule checks, layout to simula- 
tion check, test generation, 
design manual, training 
sessions. 


Production 


In-house 


In-house 


In-house 


Preferred Delivered Product 


As requested 


Packaged units 


Packaged units 


Test Program Generation 


Yes 




Yes 


Production Test 


Functional; parametric; burn-in 
A.C. 


Functional, parametric and AC 
burn-in option. Full MIL 
available. 


Functional parametric and AC 


Electrical Test Systems Available 


Sentry, Genrad, Pragmatic 


Sentry VII and VIII 


Tektronix (25 MHz) 


Comments 


Breadboard assistance using 
SPI's proprietary 74HC low 
power CMOS logic IC's. 


Design manual — 1 day workshop 
(in customer facilities) and 
4 day training in our facilities. 
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MASTER SELECTION GUIDE 



CUSTOM/SEIVIICUSTOM (cont) 



Manufacturer 


Signetics 


Signetics 


Silicon Systems 


FOR DETAILED DATA SEE: 


(Page 4522) 


(Page 4522) 


(Page 4528) 


Customized Standard Circuits 


Digital 


Digital 




Gate Array 


Silicon-gate CMOS 


ACE; 600-2200 gates 
8A; 1200-2100 gates 




Chip Density Range (equiv. gates) 


330-1700 


See above 




Ceil Library 


Silicon-gate 
CMOS — some PL 






Design Kit Available 


Yes 






Full Custom Circuits 

Digital 


No 




Silicon- or metal-gate PMOS, 
NMOS, CMOS, Bipolar, TIL, 
STL, SRTL, LSHL, ECL, PL 


Linear 






Silicon- or metal-gate PMOS, 
NMOS, CMOS, Bipolar. 


Combined Digital/Linear 






Silicon- or metal-gate CMOS, 
Bipolar, HL, SRTL, I^L, STL 


Provide Design Assistance 


Yes 


Yes 


■■.■■.Yes.^ 


Acceptable Customer Input 
(in order of preference) 


Logic diagram plus simulation 


Computer simulation 


Functional specification, logic 
diagram, circuit diagram, 
breadboard, test vectors. 


Design Aids 


Complete simulation, auto route, 
Piiitn tp<;t ppnpratinn 


Design manual; seminars 


Breadboards, logic and circuit 

cfimiilafinn HociQn.rdfo '*hprlfc 

olllllUlCl llUlly UCOlgll*lUIC ollCLf\d| . 

test-program development. 


Production 


In-house 


In-house 


Procured and in-house 


Preferred Delivered Product 


Packaged units 


Packaged units 


Packaged units and tested dice 


Test Program Generation 


-'yes 


Yes'' 


Yes 


Production Test 

1 


Functional parametric burn-in 


Sentry VII 


Automatic testers for analog and 
digital devices. 


Electrical Test Systems Available 


Sentry VII and VIII 






Comments 


Design manual and workshop in 
preparation 




Water fabrication for COT 
available for CMOS first quarter 
1982; bipolar, third quarter 
1982. 
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MASTER SELECTION GUIDE 



CUSTOM/SEMICUSTOM (cont) 



Manufacturer 

FOR DETAILED DATA SEE: 


Siltronics 


Solid State Scientific 


Sprague Electric Co. 


Customized Standard Circuits 






Linear 


Gate Array 








Chip Density Range (equiv. gates) 








Cell Library 








Design Kit Available 






No 


Full Custom Circuits 

Digital 


TIL, SHL, LSHL, PL, ECL, 
other bipolar 


Silicon-gate CMOS, NMOS 
metal-gate CiVIOS 




Linear 


m, STTL, LSTTL, I^L, ECL, 
other bipolar 


Silicon-gate CMOS, NMOS 




Combined Digital/Linear 


m, STTL, LSTTL, I^L, ECL, 
other bipolar 


Silicon-gate NMOS, CMOS 




Provide Design Assistance 




Yes 




Acceptable Customer Input 
(in order of preference) 




Minimum of functional diagram; 
breadboard; pattern generator 
tape or database tape. 


Composite drawing 


Design Aids 


Breadboard assistance; 
design-rule checks. 


Logic simulator assistance, 
breadboard assistance, design 
rule checks. 




Production 


Breadboard wafers; in-house 
assembly. 


In-house 


In-house 


Preferred Delivered Product 


Fully tested assembled pacl(age. 


No preference 


Wafers, dice, packaged devices 


Test Program Generation 


Yes 


Yes 




Production Test 


Customized to suit 


Full screening available including 
burn-in and full environmental 
screening. 




Electrical Test Systems Available 


J259-style equipment; custom 
testers. 


Sentry VII, Sentinal, Teradyne 




Comments 


Specialize in mixed analog/ 
digital bipolar. Die sizes to 
20,000 miP. 


Capabilities include: design, 
layout, CAP, mask shop, wafer 
fabrication assembly, and test. 


ULN-2350C and ULN-2351C basic 
unmetallized circuit. 
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MASTER SELECTION GUIDE 



CUSTOM/SEMICUSTOM (cont) 



Manufacturer 


Standard Microsystems 


Sunshine Semiconductor 


Supertex 


FOR DETAILED DATA SEE: 








CustomizGd Standard Circuits 


Digital, Combined 
Digital/ Linear 


Ulglldl, liOmDIMcQ 

Linear/Digital 


Linear, Digital 


Gate Array 






Silicon- or metal-gate CMOS 


Chip Density Range (equiv. gates) 






50 to 2000 


Cell Library 


Silicon-gate NMOS, CIVIOS 






Design Kit Available 


No 




No 


Full Custom Circuits 

Digital 


Metal-gate PMOS; 
silicon-gate NMOS, CMOS 


Silicon-gate CMOS, metal-gate 
CMOS, NMOS, nonvolatile CMOS 


Silicon- or metal-gate CMOS 


Linear 






Silicon- or metal-gate CMOS 


Combined Digital/Linear 


Silicon-gate NMOS, CMOS 


Metal Gate CMOS 


Silicon- or metal-gate CMOS 


Provide Design Assistance 


Yes 


Yes 


Yes 


Acceptable Customer Input 
(in order of preference) 


Functional specification, logic 
diagram, Calma database tape, 
other. 


Product description, block 
diagram with specifications, 
logic diagram. 


Breadboard with functional 
specification and logic 
diagram; customer-owned 
tooling. 


Design Aids 


Logic simulation; breadboard 
design rule checks, electrical 
rule checks, transient analysis 


Breadboard, circuit and logic 
simulation, DRC, graphics, NCC 


Logic simulation; breadboard 
assistance. 


Production 


In-house 


Procured 


In-house 


Preferred Delivered Product 


Packaged devices preferred. 
All others available. 


Packaged dice, bare dice, design 
and layout 


Probed wafers; inspected dice; 
packaged dice. 


Test Program Generation 


Yes 


Yes 


Yes 


Production Test 


Full testing and screening, 
including burn-in. 


Procured 


Functional; parametric; burn-in; 
environmental. 


Electrical Test Systems Available 


Megatest Q8000; SMC; 
dedicated testers, Fairchild, 
Sentry and Sentinal. 




Teradyne J193; GenRad 2225 


Comments 


Specialize in digital MOS/LSI 
and VLSI; will also customize 
by modifying MOS/LSI 
standard parts. Second sources 
available. 


Services include product and 
specification finalization, logic 
and circuit design, layout, test 
definition. 
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MASTER SELECTION GUIDE 



CUSTOM/SEMICUSTOM (conl) 



Manufacturer 


Synertek 


Telephonies LSI 


Telmos 


FOR DETAILED DATA SEE: 


(Page 4531) 






Customized Standard Circuits 






Digital 


Gate Array 




Silicon-gate CMOS, NMOS 


Silicon-gate and 
metal-gate CMOS 


Chip Density Range (equiv. gates) 




300 to 1260 


50 to 1260 gates 


Cell Library 




Silicon-gate CMOS, NMOS 


Silicon-gate and 
metal-gate CMOS digital 


Design Kit Available 


Yes 


No 




Full Custom Circuits 
Digital 


Silicon-gate CMOS, NMOS 


CMOS, NMOS, PMOS 


Custom designs are performed 


Linear 


Same as above 


CMOS, NMOS, PMOS 




Combined Digital/Linear 


Same as above . 


CMOS, NMOS, PMOS 


Silicon-gate analog/digital 


Provide Design Assistance 


:"^r';^''v'/v::'-'Yes':, 


Yes 


Yes 


Acceptable Customer Input 
(in order of preference) 


Functional specification, customer 
owned tooling, logic diagram, 
circuit diagram, breadboard. 


Specification, logic diagram, 
circuit diagram, system 
requirements, breadboard, test 
vectors, customer-owned 
tooling. 


Schmatic I/O requirements, 
functional spec, breadboard, 
test vectors, customer owned 
tooling, known good device. 


Design Aids 


Logic simulation breadboard 
assistance, continuity check, 

rlocirrn nila r'hD^>l/ 
Ucbl^ll 1 Ulc LllcLK. 


Custom cell library, logic simu- 
lation, breadboard, design 

lUlc UllcCKb. 


Aspec, Spice IIG — transient 
analysis logic, Tegas IV — 

IU5IL' olMlUldUUIIf OcMUy Vll 

test. 


Production 


In-house 


Procured 


In-house wafer fab facility 


Preferred Delivered Product 


Packaged dice, scribed dice 


Packaged dice, dice 


Wafer, dual in line packages, 
chip carriers. 


Test Program Generation 




Yes 


Yes 


Production Test 


All 


Functional, parametric, burn-in, 
linear. 


Functional, parametric burn-in 
thermal shock, environmental. 


Electrical Test Systems Available 


Century, Xincom 


Dedicated, HP, Fairchild series 
10, Gen Pad. 




Comments 


Customer interface ranges from 
"black box" specification to 
COT. Company will work with 
customer engineers to develop 
in-house capability for 
designing future COT. 


More than one source available. 
No minimum production re- 
quirement. All design services: 
layout, digitizing, test genera- 
tion, assembly, plotting, etc. 
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MASTER SELECTION GUIDE 



CUSTOM/SEMICUSTOM (cont) 



Manufacturer 

FOR DETAILED DATA SEE: 


Tclmos 


Texas Instruments 


Topanga Data Systems 


Customized Standard Circuits 


Digital/Linear 


. Digital 




Gate Array 


Silicon-gate analog/digital 
Silicon-gate high voltage 


LPS, silicon-gate CMOS, STL 




Chip Density Range (equiv. gates) 




540 to 4000 




Cell Library 


100 to 1200 gates 


Software functions — bipolar 
CMOS MACROS 




Design Kit Available 


Yes 


Yes 


No 


Full Custom Circuits 

Digital 




LPS, STL, I^L, CMOS, NMOS 


Silicon- or metal-gate PMOS, 
NMOS, CMOS 


Linear 




Yes 




Combined Digital/Linear 


Silicon-gate analog/digital 


Yes 




Provide Design Assistance 


Yes 


Yes 


Yes 


Acceptable Customer Input 
(In order of preference) 


Schematic I/O requirements, 
functional spec, breadboard, 
test vectors, customer owned 
tooling, known good device. 


Logic diagram, PG tape, HDL/TDL 
design input, functional 
specification. 




Design Aids 


Aspec, Spice IIG — transient 
analysis logic, Tegas IV — 
logic simulation, Sentry VII — 
test. 


Simulaion, testability analysis, 
test grading, load checker. 
Texas Instruments logic array 
design utility — TILADS. 


Logic simulation; breadboard 
assistance; design rule checks; 
CAD; design verification. 


Production 


In-house wafer fab facility 


In-house 




Preferred Delivered Product 


Wafer, dual in line packages, 
chip carriers. 


Packaged devices 




Test Program Generation 


Yes 


Yes 


No 


Production Test 


Functional, parametric burn-in 
thermal shock, environmental. 


Functional parametric burn-in 
MIL. 




Electrical Test Systems Available 




Sentry 20, in-house 




Comments 
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MASTER SELECTION GUIDE 



CUSTOM/SEMICUSTOM (cont) 



Manufacturer 


Universal Semiconductor 


VLSI Technology 


Western Digital 


FOR DETAILED DATA SEE: 




(Page 45B1) 


(Page 4563) 


Customized Standard Circuits 


Digital 




Digital 


Gate Array 


Silicon-gate ISO-CMOS 




Up to 1000 gates, 
Silicon-gate NMOS 


Chip Density Range (equiv. gates) 


360 to 1800 






Cell Library 


Silicon-gate ISO-CMOS 






Design Kit Available 


Yes 




Yes 


Full Custom Circuits 

Digital 


Silicon-gate ISO-CMOS 


NMOS, HMOS, CMOS 




Linear 


Same as above 


NMOS, CMOS 




Combined Digital/Linear 


Same as above 


NMOS, CMOS 




Provide Design Assistance 


Yes 


^■:^/,:';'0:::.,;YesI:.:r:l-'^ 




Acceptable Customer Input 
(in order of preference) 


Customer-owned tooling, logic 
diagram, circuit diagram, 
functional specification, 
breadboard. 


Functional specification, logic 
diagram, breadboard, customer- 
owned tooling — data-base 
tape, PG tape, mask. 


Functional specification 
logic system 


Design Aids 


Logic simulation, breadboard 
assistance, design rule checks. 


PRISM VLSI design system, 
inciudmg high-level design 
language, circuit extraction, 
logic and circuit simulation, 
design-rule checks, plotting, 
STIX. 


Logic simulation, design rule 
checks, test program 
development. 


Production 


In-house 


In-house 


In-house 


Preferred Delivered Product 


Mapped wafers, probed wafers, 
scribed dice, packaged parts. 


Packaged dice preferred. Any 
on request. 


Packaged units and tested dice 


Test Program Generation 


Yes 


Yes 




Production Test 


Functional, parametric, burn-in, 
thermal shock, environmental, 
MIL. 


Functional, parametric, burn-in, 
thermal shock, environmental, 
MIL 


Functional, burn-in 


Electrical Test Systems Available 


Micro Manipulator, Sentry II, VI, 
VII, Sentry System 20, prag- 
matic functional tester. 


Sentry 20/120 
Accutest 




Comments 




Multiple-sourcing compatibility, 
foundry services, training and 
CAD aids to support User- 
Designed VLSI and Mead- 
Designed VLSI. 


Uncommitted logic arrays, 20 pin 
DIP, 130 prefabricated logic 
elements or 28/40 pin DIP, 
400 prefabricated logic 
elements. 
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MASTER SELECTION GUIDE 



CUSTOM/SEMICUSTOiVi (cont) 




Manufacturer 

FOR DETAILED DATA SEE 


Zymos 

(formerly Custom MOS, Inc.) 


Harris 
(Page 4321) 


Customized Standard Circuits 


Digital, combined digital/ linear 


For detailed data on 

Harris' rariiatinn hardfinfiri . . 


Gate Array 


Up to 2500 gates, metal-gate 
CMOS 3000 gates, silicon-gate 
CMOS 4000 gates, NMOS. 


devices, see 


Chip Density Range (equiv. gates) 






Cell Library 


Metal-gate CMOS, 
silicon-gate CMOS, NMOS 




Design Kit Available 


Yes 




Full Custom Circuits 

Digital 


Metal-gate CMOS, 
silicon-gate CMOS, NMOS 




Linear 


CMOS 




Combined Digital/Linear 


CMOS 




Provide Design Assistance 


Yes 




Acceptable Customer Input 
(in order of preference) 


Logic input tfirougfi ZyP CAD 
system, logic diagram, 
functional specification, 
customer-owned tooling. 




Design Aids 


Circuit simulation, logic 
simulation, test program 
gcncrdiion, drxworn gcneraiion 
all linked to common data 
base, design rule checks, 
breadboard assistance. 




Production 


In-house 




Preferred Delivered Product 


Packaged dice preferred, 
any on request 




Test Program Generation 


Yes 




Production Test 


Functional, parametric 




Electrical Test Systems Available 


Sentry, VII, Lomac 




Comments 


ZyP CAD system — logic level' 
design at customer's facility, 
CMOS and NMOS silicon level 
simulation. 
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IC MASTER 



CUSTOM/SEMICUSTOM 



Function Device 


Source 




Line 


Function 


Device 


Source 


Line 


Function 


Device 


Source 




Line 


CUSTOM/SEMICUSTOM 






Semi-Custom Arrays (digital and linear circuits 




Semi-Custom Arrays (digital and linear circuits 














customized in final metalization) 






customized in final metalization) 


























Semi-Custom Arrays (digital and linear circuits 










(Cont'd) 








(Cont'd) 




customized in final metalization) 










XR200 


Exar 






LC-4100 


LSI Logic 






niinnn 


AMI 


[4307) 






XR300 


Exar 


70 




LC-5400 


LSI Logic 




140 


GA1500 


AMI 


[4307) 






XR400 


Exar 






LC-7700 


LSI Logic 






GA2000 


AMI 


[4307) 






XR500 


Exar 






LCA-1200-ECL 


LSI Logic 






GA2000D 


AM! 


[4307) 






XRCMA 


Exar 






LCA-600-ECL 


LSI Logic 






GA2500 


AMI 


(4307) 






XRCMB 


Exar 






LSI-5080 


LSI Logic 






GA3000D 


AMI 


[4307) 






XRCMC 


Exar 






LSI-5140 


LSI Logic 






GA4000D 


AMI 


[4307) 






XRCMD 


Exar 






LSI-5220 


LSI Logic 
LSI Logic 
LSI Logic 






GA500 


AMI 


[4307) 






9480 


Fairchild 






LSI-5320 






GA5000D 

UA-1 


AMI 

AMI 


[4307) 






ECL-Array 


Fairchild 






LSI-5420 






UA-2 


AMI 








F200 


Fairchild 






LSI-5600 


LSI Logic 






UA-3 


AMI 




10 




F201 


Fairchild 


80 




LSI-7080 


LSI Logic 




150 


UA-4 
UA-5 


AMI 
AMI 






F380 


Fairchild 






LSI-71000 


LSI Logic 












GE0020 


Fairchild (4316) 






LSi-7140 


LSI Logic 






UA-6 


AMI 








GE0500 


Fairchild (4316) 






LSI-7200 


LSI Logic 












GE0750 


Fairchild 






LSI-7320 


LSI Logic 






GD1 1100 


Cal Devices 








GE1000 


Fairchild (4316) 






LSi-7420 


LSI Logic 






CDI2100 


Cal Devices 








GE2000 


Fairchild (4316) 






LSI-7600 


LSI Logic 






CDI3200 


Cal Devices 








B200 


Fujitsu 






LSI-7800 


LSI Logic 






CDI4200 


Cal Devices 








B2000 


Fujitsu 






ML600 


Master Logic 




CDI500 


Cal Devices 








B500 


Fujitsu 






ML7005 


Master Logic 




CDI6100 


Cal Devices 




20 




C1275 


Fujitsu 


90 




ML7010 


Master Logic 


160 


CDI8800 


Cal Devices 






C2000 


Fujitsu 






ML7015 


Master Logic 




CLIC-A 


Cal Devices 








C3900 


Fujitsu 






ML7020 


Master Logic 




CLIC-B 


Cal Devices 








C770 


Fujitsu 






MONOCHIP 


Master Logic 




CLIC-C 


Cal Devices 








HI4000 


Holt 






A75X 


Micro Eng 






CLIC-D 


Cal Devices 








MCE 


InterdBsIgn (4433) 






A75XS 


Micro Eng 






CLIC-E 


Cal Devices 








MCF 


Interdesign (4433) 






MCE-AZOA 


Micro Eng 


(4437) 




CLIC-F 


Cal Devices 








MCG 


Interdesign (4433) 






MCE-A20AS 


Micro Eng 


(4437) 




CLIC-G 


Cal Devices 








MDA 


Interdesign (4433) 






MCE-A20B 


Micro Eng 


(4437) 




CLIC-H 


Cal Devices 








MLA 


Interdesign (4433) 






MCE-AZOBS 


Micro Eng 


(4437) 




CLIC-J 


Cal Devices 




ou 




MOA 


Interdesign (4433) 


100 




MCE-A20C 


Micro Eng 


(4437) 


170 


CLIC-L 


Cal Devices 






MOB 


Interdesign (4433) 






MCE-A20CS 


Micro Eng 


(4437) 




CLIC-M 


Cal Devices 








MOC 


Interdesign (4433) 






MCE-AZOE 


Micro Eng 


(4437) 




HC10000 


Cal Devices 








MOD 


Interdesign (4433) 






MCE-AZOES 


Micro Eng 


(4437) 




HC 12600 


Cal Devices 








MOE 


Interdesign (4433) 






MCE-AZOF 


Micro Eng 


(4437) 




HC 17800 


Cal Devices 








MOF 


Interdesign (4433) 






MCE-AZOFS 


Micro Eng 


(4437) 




HC3100 


Cal Devices 








MOG 


Interdesign (4433) 






MCE-AZOG 


Micro Eng 


(4437) 




HC4100 


Cal Devices 








MOH 


Interdesign (4433) 






MCE-AZOGS 


Micro Eng 


(4437) 




HC5400 


Cal Devices 








MOJ 


Interdesign (4433) 






MCE-AZOH 


Micro Eng 


(4437) 




HC7700 


Cal Devices 








MOL 


Interdesign (4433) 






MCE-A20HS 


Micro Eng 


(4437) 




HCSSeries 


Cal Devices 




40 




MOM 


Interdesign (4433) 


110 




MCE-AZOJ 


Micro Eng 


(4437) 


180 


CS1200 

CS1300 

CS1400 

CS2000 

CS3000F 

CS3000FX 

CS3200L 

CS3200LX 

CS3500 

CS3500X 

CS4000M 


Cherry 
Cherry 
Cherry 
Cherry 
Cherry 
Cherry 
Cherry 
Cherry 
Cherry 
Cherry 
Cherry 
Cherry 






MON 


Interdesign (4433) 






> MCE-AZOJS 


Micro Eng 


(4437) 










MONOCHIP 


Interdesign 






MCE-AZOL 


Micro Eng 


(4437) 










MOP 


Interdesign (4433) 






MCE-AZOLS 


Micro Eng 


(4437) 










MOO 


Interdesign (4433) 






MCE-AZOM 


Micro Eng 


(4437) 










MPA 


Interdesign (4433) 






MCE-AZOMS 


Micro Eng 


(4437) 










MPB 


Interdesign (4433) 






MCE-A20W 


Micro Eng 












MPC 


Interdesign (4433) 






MCE-A20WS 


Micro Eng 


(4437) 










MPD 


Interdesign (4433) 






MCE-A40A 


Micro Eng 












MPX 


Interdesign (4433) 






MCE-A40AS 


Micro Eng 


(4437) 






50 




MRA 


Interdesign (4433) 


120 




MCE-A40B 


Micro Eng 




190 








MRB 


Interdesign (4433) 






MCE-A40BS 


Micro Eng 


(4437) 




CS4000MX 








MRC 


Interdesign (4433) 






MCE-A40D 


Micro Eng 


(4437) 










MRD 


Interdesign (4433) 






MCE-A40DS 


Micro Eng 


(4437) 




CAE2000 


CAE 


(4310) 






MRE 


Interdesign (4433) 






MCE-AD1SC 


Micro Eng 


(4437) 




CMA1550 


CMA 


(4311) 






MSA 


Interdesign (4433) 






MCE-B20A 


Micro Eng 






CMA448 


CMA 


(4311) 






MSA450 


Interdesign 






MCE-B20B 


Micro Eng 






CMA950 


CMA 


(4311) 






MSB 


Interdesign (4433) 






MCE-B40A 


Micro Eng 






X100 


Exar 








MSB880 


Interdesign 






MCE-B40B 


Micro Eng 






XR-A100 


Exar 








MSG 


Interdesign (4433) 






MCE-D1SA 


Micro Eng 


(4437) 




XR-B100 


Exar 




60 




MUA 


Interdesign (4433) 


130 




MCE-D1SB 


Micro Eng 


(4437) 


200 


XR-C100A 


Exir 


(4314) 






MUA-225 


Interdesign 






MCE-D15D 


Micro Eng 


(4437) 




XR-CHIP 


Exar 








MUB 


Interdesign (4433) 






MCE-P20A 


Micro Eng 






XR-D100 


Exar 


(4314) 






MUC 


Interdesign (4433) 






MCE-P40A 


Micro Eng 






XR-F100 


Exar 


(4314) 






G4312 


IMI 






MCE4194 


Micro Eng 


(4440) 




XR-G100 


Exar 


(4314) 






ISeries 


IMP 






MCE565A 


Micro Eng 


(4440) 




XR-I32L-CHIP 


Exar 








LC-10000 


LSI Logic 






MCE566A 


Micro Eng 


(4440) 




XR-J100 


Exar 


(4314) 






LC-12600 


LSI Logic 






MCE570 


Micro Eng 


(4440) 




XR-X100 


Exar 


(4314) 






LC-3100 


LSI Logic 






MCE571 


Micro Eng 


(4440) 






(Continued) 
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MASTER SELECTION GUIDE 



CUSTOM/SEMICUSTOM (Cont'd) 



Source 



CUSTOM/SEMICUSTOM 



Semi-Custom Arrays (digital and linear circuits 
customized in final metalization) 





(Cont'd) 


MCE574 


Micro Eng 


(4440) 


MCE6012 


Micro Eng 


(4440) 


MCEL165 


Micro Eng 


(4440) 


MCELM10 


Micro Eng 


(4440) 


MCETCA365 


Micro Eng 


(4440) 


MCEVFC32 


Micro Eng 


(4440) 


MGB110A 


Micro Eng 


(4437) 


MGB160B 


Micro Eng 


(4437) 


MGB210C 


Micro Eng 


(4437) 


MGB270E 


Micro Eng 


(4437) 


MGB350B 


Micro Eng 


(4437) 


MGB50 


Micro Eng 


(4437) 


MGB500 


Micro Eng 


(4437) 


MGB600 


Micro Eng 


(4437) 


MGC110A 


Micro Eng 


(4437) 


MGC160B 


Micro Eng 


(4437) 


MGC210C 


Micro Eng 


(4437) 


MGC350D 


Micro Eng 


(4437) 


MGC5G 


Micro Eng 


(4437) 


MGC500 


Micro Eng 


(4437) 


MGC600 


Micro Eng 


(4437) 


MT32003 


Micro Eng 


(4440) 


MT34006 


Micro Eng 


(4440) 


MT34009 


Micro Eng 


(4440) 


MT70003 


Micro Eng 


(4440) 


MT70014 


Micro Eng 


(4440) 


MT80001 


Micro Eng 


(4440) 


Unldes 


Micro Eng 




MC707 


Micro Tech 




MC717 


Micro Tecli 




MC727 


Micro Tech 




MC737 


Micro Tech 




MA5000 


Mitel 




MA5050 


Mitel 




MA5100 


Mitel 




MA5150 


Mitel 




MASTERMOS 


Monosil 




Miogoo 


Motorola 


(4479) 


MC10900Z 


Motorola 


(4479) 


MC10901Z 


Motorola 


(4479) 


MC10902Z 


Motorola 


(4479) 


MC10904Z 


Motorola 


(4479) 


MC10905Z 


Motorola 


(4479) 


MCA1000RECL 


Motorola 


(4479) 


MCA1200ECL 


Motorola 


(4479) 


MCA1300ALS 


Motorola 


(4479) 


MCA2800ALS 


Motorola 


(4479) 


MCA500ALS 


Motorola 


(4479) 


MCA600ECL 


Motorola 


(4479) 


XC160 


Motorola 




XC177 


Motorola 




XC400 


Motorola 




SU6320 


National 




SLX6360 


National 




ECL-ARRAY 


NEC-Electron 


NC5050 


Nitron 




NC5100 


Nitron 




NC5150 


Nitron 




NC5200 


Nitron 




NC5350 


Nitron 




NC5500 


Nitron 




NC5600 


Nitron 




NC91200 


Nitron 




NC91500 


Nitron 




NC9360 


Nitron 




NC9540 


Nitron 




NC9720 


Nitron 




NCg960 


Nitron 




BAA1000 


Plasssy 


(4514) 



(Continued) 



Semi-Custom Arrays (digital and linear circuits 
customized in final metalization) 



20 



30 



40 



50 



(Cont'd) 



60 



BAA2000 


Plasssy 


(4514) 


CLA10XX 


Plessey 




CLA12XX 


Plessey 




CLA15XX 


Plessey 




CLA18XX 


Plessey 




SCD-1000 


Plessey 




SCD-2000H 


Plessey 




SCD-2000L 


Plessey 




SCD-2000M 


Plessey 




SCD-4000 


Plessey 




SCD-4000H 


Plessey 




SCD-4000L 


Plessey 




SCD-4000M 


Plessey 




SCD-5000 


Plessey 




SP9131 


Plessey 




SPD-4000 


Plessey 




CGA1800 


Raytheon 




CGA300 


Raytheon 




MA10150 


RCA 


(4518) 


MAI 0250 


RCA 


(4518) 


MAI 0350 


RCA 


(4518) 


MAI 0500 


RCA 


(4518) 


MA30150 


RCA 


(4518) 


MA30250 


RCA 


(4518) 


MA60150 


RCA 


(4518) 


MA60250 


RCA 


(4518) 


MA60400 


RCA 


(4518) 


MA60550 


RCA 


(4518) 


MA60800 


RCA 


(4518) 


PA20250 


RCA 


(4518) 


PA20450 


RCA 


(4518) 


PA20650 


RCA 


(4518) 


PA208S0 


RCA 


(4518) 


PA21000 


RCA 


(4518) 


PA40650 


RCA 


(4518) 


PA40850 


RCA 


(4518) 


PA41000 


RCA 


(4518) 


PA41200 


RCA 


(4518) 


PA60650 


RCA 


(4518) 


PA61200 


RCA 


(4518) 


8A1200 


Signetics 




8A1260 


Signetics 




8A1542 


Signetics 




MLA24 


Signetics 




MLA36 


Signetics 




SCC700 


SIgnstics 


(4524) 


ULN-2350C 


Sprague 




ULN-2351C 


Sprague 




SY7100 


Synertsk 


(4536) 


SY7110 


Synertsk 


(4537) 


SY7111 


Synertsk 


(4537) 


TM5000 


Telmos 




HCM1200 


Universal 




HCM1500 


Universal 




HCM360 


Universal 




MCM540 


Universal 




HCM720 


Universal 




HCM960 


Universal 




W01820 


Western 


(4563) 


WD1840 


Western 


(4564) 


^OS Array, to Build Custom Circuits by 


Metalization 






C2000H 


Fujitsu 




C3900H 


Fujitsu 




LA03 


Gl 




LAOS 


Gl 




LA10 


Gl 




LA15 


Gl 




LA20 


Gl 




G5050O 


GTE Micro 





(Continued) 



Standardized CMOS Array, to Build 
Changing Final Metalization 



80 



100 



110 



120 



130 



Custom Circuits by 

(Cont'd) 



G51000 


GTE Micro 


G51500 


GTE Micro 


H1 1000 


Holt 


Hi3700 


Holt 


MCA 


Interdesign (4433) 


MCB 


Inlerdeslgn (4433) 


MCC 


Interdesign (4433) 


MCD 


Inlerdeslgn (4433) 


G4060 , 


IMI 


G4112 


IMI 


G4160 


IMI 


G4220 


IMI 


G4264 


IMI 


G4321 


IMI 


G4364 


IMI 


G4420 


IMI 


G4480 


IMI 


G70200 


IMI 


G70360 


IMI 


G70640 


IMI 


G71000 


IMI 


G71440 


IMI 


G71960 


IMI 


MCA 


Master Logic 


MCB 


Master Logic 


MCC 


Master Logic 


MCD 


Master Logic 


ML100 


Master Logic 


ML150 


Master Logic 


ML200 


Master Logic 


ML350 


Master Logic 


ML50 


Master Logic 


ML75 


Master Logic 


MC606 


Micro Tech 


MC616 


Micro Tech 


MC626 


Micro Tech 


MC636 


Micro Tech 


MONOLOGiC 


Monosil 


SCX6324 


National 


SLX6324 


National 


TM3050 


Telmos 


TM3100 


Telmos 


TM3150 


Telmos 


TM3200 


Telmos 


TM3350 


Telmos 


TM3500 


Telmos 


TM3600 


Telmos 


TM4000 


Telmos 


TM6000 


Telmos 



140 



150 



160 



170 



180 
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ABBREVIATIONS 

OF 

COMPANY 
NAMES 



Action ins Action Instruments 

AD Analog Devices 

ADT Advanced Digital Technology 

Adapt Sci Adaptive Science Corp. 

Advent Advent Products, Inc. 

Alphatron Alphatron 

AMA American Automation 

AMD Advanced Micro Devices 

AMI American Microsystems, Inc. 

Amperex Amperex Electronic Corp. 

Analogic Analogic 

Analog Sys Analog Systems 

APC Applied Micro Circuits 

Apex Apex Microtechnology 

ARM Applied Microsystems Corp. 

Appi Sys Applied Systems Corp. 

APT Applied Microtechnology 

Aptek Aptek Microsystems 

Array Tech Array Technology 

AWI Analog West 



Bedford Bedford Computer Systems Inc. 

Burr-Brown Burr-Brown Research 



CAE Computer Aided Engineering 

Cal Devices California Devices 

Cent Data Central Data Corp. 

Cermetek Cermetek 

CGRS CGRS Microtech Inc. 

Cherry Cherry Semiconductor 

CIC Custom Integrated Circuits 

Cite! Citel, Inc. 

Comlinear Comlinear Corporation 

CMA Custom MOS Arrays 

Comark Comark Corp. 

Comdial Comdial Semiconductor 

Comp Auto Computer Automation 

Compas Compas Microsystems 

Cont Logic Control Logic Inc. 

Control Sys Control Systems Microsystems Div. 

CreMicro Creative Micro Systems 

Cromemco Cromemco, Inc. 

CSG Commodore Semiconductor Group 

Cubit Cubit Inc. 

Curtis Curtis Electro Devices, Inc. 

Cybernetic Cybernetic Micro Systems 

Cybersys Cybersystems 

Cybertek Cybertek Inc. 

Data General Data General 

Data I/O Data I/O 

Data Trans Data Translation 

Oatel Datel-lntersil 

Datricon Datricon Corporation 

DDC Data Devices Corporation 

DEC Digital Equipment Corporation 

Deico Deico Electronics 

DGM Digital Microsystems 

Digelec Digelec Corp. 

Digitek Digitek, Inc. 

Dionics Dionics Inc. 

Dist Comp Distributed Computer Systems 

Divers Tech Diversified Technology 

E-HI E-H International, Inc. 

Elind Elind Elettronica Industriale 

EL Instr E & L Instruments 

EMM EMM 

Emulogic Emulogic Inc. 

Epson Epson America, Inc. 

ETI Micro ETI Micro 

Exar Exar Integrated Systems 

Fairchild Fairchild 

Ferranti Ferranti Electric 

Fujitsu A Fujitsu America 

Fujitsu Fujitsu Microelectronics, Inc. 





General Instrument 


PMC 


General Microsystems 


GTE Micro 


GTE Microcircuits 


Harris 


Harris Semiconductor 


Heurikon 


Heurikon Corp. 


Hilevel 


Hilevel Technology, Inc. 


Hitachi 


Hitachi America, Ltd. 


Holt 


Holt Inc. 


HP 


Hewlett-Packard 


Hughes 


Hughes Aircraft, Solid State 


Products 


Hybrid Sys 


Hybrid Systems 


Hycom 


Hycom Incorporated 


IDT 


Integrated Device Technology 


IMI 


International Microcircuits, Inc. 


IMr 


International 




Microelectronic Products 


IMS 


Industrial Micro-systems Inc. 


Inconix 


Inconix Corporation 


Ind Tech 


Inductive Technology 


Inmos 


Inmos 


IntCirEng 


Integrated Circuit Engineering 


IntCirSys 


Integrated Circuit Systems 


IntCompSys 


Integrated Computer Systems 


IntCyber 


International Cybernetics 


Int Micro 


International Microsystems 


Int Tech 


Integrated Technology Corp. 


Intech/FMI 


Intech/Function Modules Inc. 


Intel 


Intel 


Interdesign 


Interdesign 


Intersil 


Intersil 


Intronics 


Intronics 


IPI 


Integrated Photomatrix Inc. 


ITT 


ITT ^pmirnnriiirtnrQ 

II 1 OCI IIIUUI lU lUI o 


Kmetic Sys 


Kinetic Systems 


Kontron 


Kontron Electronics 


Lambda 


Lambda Semiconductor 


Laserdyne 


Laserdyne 


LSI Comp 


LSI Computer Systems 


LSI Logic 


LSI Logic Corporation 




ivlaster Logic uorporatlon 


Matrix 


Matrix Corp. 


Matrox 


Matrox Electronic Systems 


MCC 


Microcomputer Control 


Micrel 


Micrel 


Micro Eng 


Micro Circuit Engineering 


Micro Innov 


Micro Innovators 


Micropac 


Micropac Industries 


Micro Net 


Micro Networks 


Micro Pwr 


Micro Power Systems 


Micro Sci 


Micro Sciences Corp. 


Micro Tech 


Microcircuits Technology 


Micro-Link 


Micro-Link Corporation 


Micron 


Micron Technology 


MilerTron 


MilerTronics 


Miller 


Miller Technology 


Mitel 


Mitel Semiconductor 


Mitsubishi 


Mitsubishi Electronics 


MMI 


Monolithic Memories, Inc. 


Monosil 


Monosil 


MonSys 


Monolithic Systems Corp. 


Mostek 


Mostek 


Motorola 


Motorola Semiconductor 


MRC 


MRC Systems 


Murray 


Murray Consulting 


National 


National Semiconductor 


NCR 


NCR Corp., Microelectronics 




Division 


NEC-EA 


NEC/ Electronic Arrays Division 


NEC Electron 


NEC/ Electron Division 


NEC Micro 


NEC/ Microcomputer Division 


Nitron 


Nitron 


Nortek 


Nortek 



OAE 


Oliver Advanced Engineering 


Octagon 


Octagon Systems Corp. 


OEI 


Optical Electronics Inc. 


Ohio Sci 


Ohio Scientific 


OKI 


OKI Semiconductor 


Omnibyte 


Omnibyte Corp. 


Oscar 


1. S. Oscar Assoc. 


Panasonic 


Panasonic 


PC/M 


Pacific/ Cyber Metrix 


Percom 


Percom Data Co. 


Phoenix 


Phoenix Digital Corp. 


Pico Design 


Pico Design 


Polycore 


Polycore Electronics 


Plessey 


Plessy Semiconductors 


PMI 


Precision Monolithics, Inc. 


PragDes 


Pragmatic Design Inc. 


DDtMA 

rntMA 


rKtiviH umon 


Pro-Log 


Pro-Log Corp. 


Quay 


Quay Corp. 


Raytheon 


Raytheon Semiconductor 


RCA 


RCA Solid State Division 


RCI Data 


RCI Data 


RELMS 


Relational Memory Systems 


Reticon 


Reticon 


RIFA 


RFIA 


Rockwell 


Rockwell, Microelectronic Devices 


RTC 


Riehl Time Corporation 


Sanken 


Sanken Electric 


Sanyo 


Sanyo 


SEEQ 


SEEQ Technology, Inc. 


Semi Proc 


Semi Processes 


Siemens 


Siemens 


Signetics 


Signetics 


SGS 


SGS-ATES Semiconductor 


Sharp 


Sharp 


Silicon G 


Silicon General 


Siliconix 


Siliconix 


Silicon Sys 


Silicon Systems Inc. 


Siltronics 


Siltronics 


SMC 


Standard Microsystems Corp. 


Solarise 


Solarise Enterprises 


Solitron 


Solitron Devices 


Sprague 


Sprague Electric Company 


SSM 


Solid State Micro Technology 




for Music 


SSS 


Solid State Scientific 


Stag 


Stag Microsystems 


Struc. Des. 


Structured Design Inc. 


Stynetic 


Stynetic Systems 


Sunrise 


Sunrise Electronics 


Sunshine 


Sunshine Semiconductor 


Supertex 


Supertex Inc. 


Symtek 


Symtek Corp. 


Synapse 


Synapse Corp. 


Synertek 


Synertek 


Sys Innov 


Systems Innovations 


Tau Zero 


Tau Zero Inc. 


Tektronix 


Tektronix 


Telaris 


(See Laserdyne) 


Teledyne C 


Teledyne Crystalonics 


Teledyne P 


Teledyne Philbrick 


Teledyne s 


Teledyne Semiconductor 


Telefunken 


Telefunken 


Telephonies 


Telephonies LSI 


Telmos 


Telmos 


Teltone 


Teltone Corporation 


Tl 


Texas Instruments 


Thomson-CSF 


Thompson-CSF Components Corp. 


TMX 


TMX 


Topanga 


Topanga Data Systems 


Toshiba 


Toshiba America 


Trans- Data 


Trans-Data 


TRW 


TRW-LSI Products 


Unitrode 


Unitrode 


Universal 


Universal Semiconductor, Inc. 


Vantage 


Vantage Data Products 


VTI 


VLSI Technology, Inc. 


Votrax 


Votrax 


Weitek 


Weitek Corporation 


Western 


Western Digital 


Wintek 


Wintek Corp. 


Xicor 


Xicor, Inc. 


Xycom 


Xycom 


Zendex 


Zendex Corp. 


Zilog 


Zilog 


Zymos 


Zymos Corporation 
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Custom Solutions 



THE SPECTRUM OF SOLUTIONS. 

The decision to use a custom circuit depends on your 
system design requirements— such things as com- 
plexity, features, size and power limitations. But no 
longer is your custom decision limited by low volume 
or short development time— not when you come to 
AMI. 

AMI has a full-spectrum ofcustom solutions to assure 
you get that solution which meets your system per- 
formance and time-to-market requirements at the 
lowest possible cost. 

AMI'S spectrum of solutions bridges the total span of 
volume, timing andinterfaceneedsofourcustomers. 
From semi-custom gate arrays, to standard cell 
custom designs, to full custom design— somewhere 
on the spectrum, your development time and volume 
requirements can be met. For customers who al- 
ready have their designs, AMI can provide custom 
fabrication for the customer's tooling. We will even 
teach custom design if that's what our customers 
need. And we can even go a step further and license 
the technology for a customer to set up his own fab- 
rication capability. No other company offers such a 
spectrum of solutions. And no other company has 
more experience at helping you pick the best solution 
for your needs. 



NON-CUSTOM SSI & MSI 



BASED ON: 

1. 1.000 GATE CMOS DEVICE 
2. DEVELOPMENT COSTS OF: 

A. 20K-GATE ARRAYS 

B. 40K-STANDARD CELL 

C. 70K-CONVENTIONAL CUSTOM 



,- 10 - 




10 20 30 40 50 60 70 80 
ANNUAL VOLUME IN THOUSANDS 



Cost vs Volume Alternatives in Custom 



Gate Arrays. 

Short development time 
Low development costs 
Fast production turn-on 

Our semi-custom gate arrays are the best solution 
for circuits of moderate complexity in low to medi- 
um volume applications. 

AMI CMOS semi-custom gate arrays are standard 
logic layouts of everything except the final metal 
interconnect pattern. Since only the final pattern 
needs to be developed to customize your circuits, 
both development time spans and development costs 
are dramatically reduced. Because wafers contain- 
ing arrays are preprocessed and inventoried, pro- 
duction lead times are short. Gate arrays are espe- 
cially attractive for applications requiring circuit 
volumes from 1,000 to 50,000 units per year. 

For complete information on AMI's Gate Arrays, 
refer to AMI's Sju data sheet. 

Standard Cell Custom. 

Reduced development time 
Low development costs 
Lower production costs 

Standard cells are full-custom circuits which are 
designed from computer stored modular cells. The 
computer assembles the cells into a collection of 
functional blocks to form a custom circuit. Since 
standard cells utilize predesigned cells, develop- 
ment time is reduced dramatically and development 
costs are cut 30 to 50 percent over conventional 
custom design. Circuit size is likely to be slightly 
larger than a conventional custom circuit, so they 
are most appropriate where rapid development is 
more important than minimal size. Standard cells 
are cost-effective in volume levels beginning around 
10,000 circuits. 

With the standard cell approach, your designs can be 
hand tailored to add certain functions, such as 
analog, not in the standard cell library. 

AMI has a larger family of 5jjl and 3n NMOS and 
CMOS cells available. For a partial listing refer to 
the tables at the end of AMI's Custom Solution 
section. 

Conventional Custom Design. 

Lowest production costs 
Minimum circuit size 
Lowest power requirements 

With conventional custom, circuit size is shrunk to 
the* absolute minimum. Since less silicon is used, 
production costs are dramatically reduced. Where 
end product volume is high— beyond 50,000 units per 
year— or where special requirements for lowest 
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power, minimal space or highest performance exist, 
the solution is likely to be conventional custom de- 
sign. 

Computer speeds design. 

Instrumental in the design of custom circuits is our 
Symbolic Interactive Design System (SIDS) . 



The design is done primarily with SIDS where a 
layout designer works with symbols directly at a 
large screen alphanumeric color CRT. After the 
SIDS circuit design has been completed and verified, 
the symbols are converted to polygons and a lOX 
reticle tape is prepared. 

SIDS uses on-line, real-time design rule checking 
capability to isolate design rule errors in the layout. 

^ This allows immediate correction which greatly re- 

c duces the development span time. 

Also a nodal trace function permits a designer to 
E trace and highlight a given electrical node. In this 
B way, the designer can manually ensure that the node 
^ is connected as specified in the master logic descrip- 
g tion. 

o Full background real-time design rule checking on 
windows, cells, and chips is supported, as is full 
^ background continuity checking against the master 
CO logic description. This eliminates the delay from 
~ digitizing and batch processed computer checking of 
CD circuits for accuracy. 

< With SIDS, error correction, circuit modification and 
area relocations take only minutes. That signifi- 
es cantly reduces design cycle time and development 
costs. 



Many of our customers have their own circuit de- 
signs. In this case AMI can provide custom circuit 
fabrication for customer-owned tooling. 

Over the past ten years, AMI has manufactured over 
800 MOS/VLSI circuits that were designed either by 
our customers or by firms our customers hired as de- 
signers. From this extensive experience, we have 
developed documented procedures which make cus- 
tomer-manufacturer interface smooth and easy. 

The complete job— tape conversion, mask making, 
fabrication in any of 25 variations of MOS processes, 
probe, assembly, packaging and final test— is done 
in-house. That means we're directly accountable to 
you in every aspect. 

AMI also has documented design rules for all of its 25 
variations of CMOS, NMOS and PMOS processes, 
including industry standard, advanced CMOS II and 
NMOS II. Design cycles can be dramatically shor- 
tened by using AMI's standard cells and advanced 
CAD technology, and design training is available for 
your designs and engineers, as well. 

AMI also works closely with many outside design 
houses who can assist the customer in his design. 
And all of the design aids that are available to AMI 
designers can bemadeavailableto a customer to aid 
in his design. 

AMI can accept a customer's fabrication job at any 
level: working plates, pattern generation tape or 
data base tapes accompanied with a developed test 
program and specification. Close cooperation be- 
tween the customer and AMI simplifies circuit 
debug and facilitates manufacture at circuit com- 
pletion. At the same time it gives you complete 
proprietary protection and control over design and 
production scheduling. 

Through our diversity of MOS process types, engi- 
neering support, test equipment and package op- 
tions, we provide you a degree of flexibility no one 
else can offer. 

You can get your circuits any way you like, as 
wafers, die, tested or untested assemblies, with 
development spans which will keep your project on 
schedule. 



Computer-aided hand drawn layouts are used to 
reduce extremely complex circuits to the absolute 
smallest size. Development time and costs are high- 
er, but in certain cases, size or complexity require- 
ments may require the hand-drawn approach. 

Customer Designed Solutions. 

Design cycle control 

Maximum proprietary control of designs 
Versatile process capability 



Method 


Development 
Time 


Production* 
Turn-On 


Total Time 
to Production 


Gate Arrays 


7 weeks 


6 weeks 


13 weeks 


Standard Cells 


12 weeks 


8 weeks 


20 weeks 


Full Custom 


26 weeks 


8 weeks 


34 weeks 


Custom Fabrication 


(Customer) 


8 weeks 


8 weeks 


*After Customer Approval 









Comparative Time-To-Market Requirements for Custom Design Approaches 
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AMI technologies and development spans. 





NMOS 


CMOS 


CCATI IDC 

r tA 1 Un t 


NMOS 1 


NMOS II 


CMOS 1 


CMOS II 


(Effect) 


2.6mM 


2.1 mM 


3.0|uM 


2.1 /iM 


Channel Lgth. 










(Drawn) 


3.5 


3.0 mM 


5.0^iM 


3.0 /iM 


PiolH Pitnh 
1 IcIU KJa rllCn 


7.5 


6.0 


IO.OmM 


6.0/iM 


roiy riicn 


7.5 /iM 


6.0 nM 


lO.O/iM 


6.0/iM 


Metal Pitch 


8.5mM 


7.0 nM 


IO.OmM 


7.0/iM 


Channel Width 










(Drawn) 


4.0a(M 


3.0 mM 


5.0mM 


3.0 /iM 


Contact Size 


3x3 /i/M 




5x5 /LiM 


3x3 /iM 


Inverter Delay 


2.5 NS 


1.5 NS 


2.9 NS 


1.7NS 


(F0 = 1) 










Power Supply 


5-12V 


5V 


5-12V 


5V 


Development 










Spans Weeks 










To Cut & Go's 


5 


6 


5 


.6 



Joint Development Teams. 

Circuit design training 
Design capability in-house 
Fabrication technology licensing 

Through a Joint Development Team (JDT) we can 
teach a customer to design his own MOS/VLSI 
circuits. 

The JDT is a combination of technically skilled 
people from the partner company and AMI who 
function as a design group concentrating on the 
customer's products alone. The JDT partner brings 
his system staff and AMI brings the MOS/VLSI 
circuit design staff with their design technology. 
The partner becomes part of an in-house AMI design 
group. Each JDT is customized to meet the needs of 
the partner company. The end result is a design 
capability for the partner company for circuits that 
AMI will fabricate. 

A JDT can be set up either as an on-going group or as 
a short-term team for design training. 

In the on-going JDT there is continuous interaction 
between the partner system engineer and the AMI 
circuit design staff. All CAD (computer-aided de- 
sign) tools are available to the members of a JDT. 
This on-going JDT gives the customer the advantage 
of controlling an in-house design group at AMI which 
is dedicated solely to the partner company's prod- 
ucts and requirements. 

The short-term JDT can be used where a customer 
wishes to train and establish a design center in-house 
or to upgrade an existing design center. 

Technology Transfers. 

If you want to go beyond designing your own circuits, 
to operate your own manufacturing/pilot line, AMI 
will license the necessary technology in those situa- 
tions where a long-term business relationship can be 
established between the partner company and AMI. 



□ 



□ 



Leading CAD Technology. 

Shorten design span 
Reduce risk 
Lower design cost 

At almost all levels of the spectrum computer-aided 
design (CAD) software and hardware aids are 
employed to assure correctness of design each step of 
the way and to shorten design spans reducing cus- 
tomer risk and lowering design cost. Highly efficient 
programs have been implemented to assist in logic 
design and simulation, layout planning, switched 
capacitor analysis routines and symbolic interactive 
design layout, to name just a few. 
Hardware design aids include: 

□ On-site Burroughs 7760 computer with multipro- 
cessing capability 

□ Computer terminals built around a Prime com- 
puter and engineering design facilities which tie in 
to the on-site 7760 and time-sharing services 

□ Computervision interactive graphics system 
which provides on-line generation and editing of 
composite drawings; includes drafting surfaces 
and CRT displays 

Calma graphics system for both production dig- 
itizing and on-line changes 
Calma GDS-II high-speed electronstatic plotter 

□ Calcomp 748 Flatbed Plotter 

□ High-speed, high-resolution Electromask 9-track 
pattern generator 

Software design aids include: 

□ BOLT— Block Oriented Logic Translator— Bolt is 
a logic description compiler that generates a com- 
mon data base used by SIDS, SIMAD, LPA, Con- 
tinuity Check, PATH and CIPAR 

□ SIMAD— Simulation With Assignable Delays 

□ PATH— Path Analysis Timing Verification 

□ AMI Spice Circuit Simulator 

□ AMI Aspec Circuit Simulator 

□ CIPAR— Custom Circuit Interactive Placement 
and Routing— This software package creates error 
free mask data in the shortest time by interactive 
placement and routing of standard/special cell 
GAPAR— Gate Array Placement Routing 
DELAY— Drop delays on actual mask layout 
capacitance 

Trace and Continuity Checking 
RTI^Register Transfer Language 
LPA— Layout Planning Aid— This software pro- 
gram shortens the span time for topological plan 
preparation and helps evaluate many different 
topological options. It will help create the opti- 
mum topological plan for mask design on the 
SIDS system 

□ SIDS— Symbolic Interactive (Mask) Design Sys- 
tem 

□ DRC— Geometrical Design Rule Checking 

□ SCAR— Switched Capacitor Analysis Routine 

□ Test Pattern Generator 

□ Test Program Generation 
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MOS Process Flexibility. 

25 variations 
Process compatibility 

At AMI you get the widest selection of MOS alterna- 
tives and capabilities in the industry. Our core 
processing technologies range from the mature 
PMOS metal gate, to sihcon gate N-Channel, to the 
advanced, small geometry, high performancesilicon 
gate CMOS. 

A total of over 25 variations of core process in PMOS, 
NMOS, and CMOS are available. This variety pro- 
vides both the optimum process for new designs and 
compatibility with existing customer designed 
circuits. 

Digital and Analog Combinations. 

Save space 
Increase reliability 
Minimize system complexity 

AMI is a leading innovator in combining digital and 
analog functions on a single chip. We can combine 
any of the following functions into an optimum circuit 
configuration to meet your needs. 



Digital 

FLA 
ALU 
Inverter 
RAM and ROM 
Shift Register 
Interface Driver 

Automatic Power Down 



Analog 

OP AMP 
Oscillator 
Comparator 
Voltage Reference 
A/D and D/A Converters 
Switched Capacitor 

Filters 
Programmable Power 
Down Phase-locked 
loops 

Unique combinations of these functions are already 
used in many applications in the communications, 
consumer and industrial marketplace including: 
thermostat controller, audio multiplexer, single-chip 
microcomputer, single-chip Codec tone receiver, 
spectrum analyzer, echo cancellor, speech syn- 
thesizer, modems, repertory dialer, touch-tone 
generator. 

AMI Delivers Quality. 

AMI quality controls for in-process wafer inspection 
and final assembly and test are the best in the 
industry. Our care in fabrication, assembly and test 
means that you get products that meet your specifi- 
cations for reliability. Because over 70 percent of our 
total production is custom, we perform many checks 
routinely that would only be done on special orders 
and at additional cost by other manufacturers. In 
fact, our own in-house standards are tougher than 
most of our customers require. Most importantly, 
AMI is committed to making sure that everything we 
do is done right, every time we do it. 



The incJustry's highest standard. 

AMI has consistently pursued product excellence 
and has reached for higher quality levels in finished 
products shipped. Circuits are inspected toO.1% AQL 
or your specifications, whichever is more stringent. 

This 0.1% AQL can put you in a superior compet- 
itive position. Your incoming test and assembly 
costs come down since there's less reworking on the 
line. And your customer's receive a more reliable 
product. 

Quality Checi($. 

Among the routine quality controls exercised over 
every product at AMI are: 

□ Full logic design checks against system 

specifications 

□ Circuit simulation to verify performance against 

objectives 

□ Working plates check on automatic checkers 

□ Automated mask fabrication checks 

□ In process wafer fabrication checks 

□ Wafer sort tests 

□ 100% optical inspection at dicing 

□ 100% die attach checking 

□ 100% lead bonding inspection prior to package 

seaUng 

□ Seal checks, fine and gross leak tests 

□ Final digital and analog tests 

□ Customer specified environmental tests 
Meticulous in-process checks are performed on 
design and workmanship at every step, to ensure a 
fully manufacturable device. In manufacture, lot 
process and yield data are captured and examined as 
a matter of routine. 

A Capability and a Commitment. 

As the world's largest company dedicated to custom 
MOS/VLSI circuitry design and manufacturing, 
AMI has worked with practically every type of 
MOS/VLSI circuit. We developed the first single 
chip microcomputer. We were first with watches, 
calculators, combined analog/digital circuits, and a 
host of other innovations in consumer electronics, 
electronic data processing and telecommunications. 

More than sixteen years' of experience with 1500 
different custom and customer designed circuits has 
taught us a lot about the special requirements 
beyond custom design. Such things as efficient 
production controls for small lot manufacture. Cus- 
tom tailored quality assurance and reliability pro- 
grams. Design and product security. And the wide 
range of custom approaches needed to achieve 
optimum cost-effectiveness for our customers. 

Whatever your requirements or questions about a 
custom or semi-custom MOS/VLSI circuit, we can 
help you find the right solution. Because no other 
company offers you more services, experience, and 
capability in a single place than AMI. 
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NMOS Standard Cells Performance Data 



Table 1. Combinational and I/O Elements 


CELL 


DESCRIPTION 


CMOS 


TTL 


2-IN GATE 


AREA 


SPEED (TYP) 


POWER (TYP) 


NAME 


EQUIV 


EQUIV 


EQUIV 


IN2x10~6 


nsec 




NND2L1 


2-lnput NAND (LP.) 


4011 


74LS00 


1.0 


10.0 


70 


112 


NND2L3 


2-lnput NAND (STD) 


4011 


74LS00 


1.0 


10.0 


15 


500 


NND2L4 


2-input NAND (H.S.) 


4011 


74LS00 


1.0 




D10 




NND3L1 


3-input NAND (LP.) 


4023 


74LS10 


1.3 


12.6 


85 


112 


NND3L3 


3-input NAND (STD) 


4023 


74LS10 


1.3 


12.6 


22 


500 


NND3L4 


3-input NAND (H.S.) 


4023 


74LS10 


1.3 




D13 




NND4L1 


4-input NAND (LP.) 


4012 


74LS20 


1.7 


14.9 


85 


112 


NND4L3 


4-lnput NAND (STD) 


4012 


74LS20 


1.7 


14.5 


26 


500 


NND4L4 


4-lnput NAND (H.S.) 


4012 


74LS20 


1.7 




D15 




N0R2L1 


2-lnput NOR (LP.) 


4001 


74LS02 


1.0 


9.3 


80 


112 


NOR2L3 


2-input NOR (STD) 


4001 


74LS01 


1.0 


9.3 


15 


500 


NOR2L4 


2-input NOR (H.S.) 


4001 


74LS01 


1.0 




D10 




N0R3L1 


3-input NOR (LP.) 


4025 


74LS27 


1.3 


11.9 


95 


112 


NOR3L3 


3-input NOR (STD) 


4025 


74LS27 


1.3 


13.8 


19 


500 




o iiipul iNv«in ^n.o.j 


4025 


74LS27 


1.3 




D13 




N0R4L1 


4-input NOR (LP.) 


4002 


— 


1.3 


16.4 


95 


112 




A Inniit NOR fQTD^ 


4002 




1 3 


17 1 


19 


500 


NOR4L4 


4-input NOR (H.S.) 


4002 





1.3 




D15 




iNVRLI 


ITivprtpr M P \ 


4069 


74LS04 


0.7 


10.0 


65 


112 


INVRL3 


Inverter (STD) 


4069 


74LS04 


0.7 


7.4 


15 


500 


INVRL4 


inverter (H.S.) 


4069 


74LS04 


0.7 




D10 




iTTLFO* 


Input Buffer forTTL(L.P.) 


4050 








76.6 


56 


250 


ITTLTO* 


Input Buffer for TTL(L.P.) 


4050 


— 


— 


84.8 


52 


250 


ITTLF1* 


input Buffer forTTL STD. Speed Povi/er 





— 


_ 


76.5 


19 


1200 


ITTLT1 * 


Input Buffer Tor TTL STD. Speed Powder 


— 


— 


— 


84.8 


34 


1200 


ITTLF2* 


Input Buffer for TTL (H.S.) 


— 


— 


— 


76.6 


13 


1500 


ITTLT2* 


input Buffer for TTL (H.S.) 


— 


— 


— 


84.8 


10 


1500 


0BAAT1 * 


Output Buffer 


4050 


— 


— 


84.8 


100 


2640 


0BAAT2 












D70 




0BAAF1* 


Output Buffer 


4050 






90.0 


100 


2640 


0BAAF2 












D70 




0BTSF1 


TrI-State Output Buffer 








116.0 


65 


1 140 


0BTSF2 












D50 




0BTST1 * 


TrI-State Output Buffer 








107.6 


60 


1140 


0BTST2 












D50 




X0R2S1 


Exclusive OR (LP.) 


— 


74LS266 


2 


12.6 


80 


112 


XOR2S3 


Exclusive OR (STD) 




74LS266 


2 


15.3 


19 


1000 


XOR2S4 


Pyrlii<:ivp OR <H ^ ) 




741 «;9RR 


2 




D13 




XNR2S1 


Exclusive NOR (LP.) 


— ■ 


74LS266 


2 


13.8 


100 


112 


XNR2S3 


Exclusive NOR (STD) 


— 


74LS266 


2 


12.6 


23 


1000 


XNR2S4 


Fxrlii<;ivp NOR IH ^ \ 






2 




D1 5 




OB0DF1* 


Open Drain Output Buffer 


— 


— 


— 


90.0 


52 


640 


0B0DT1* 


Open Drain Output Buffer 






— 


84.8 


52 


640 


ANRIL2 


AND-NOR-INV Gate (LP.) 


4019 


74LS51 


2 


17.9 


75 


112 


ANRIL3 


AND-NOR-INV Gate (STD) 


4019 


74LS51 


2 


17.9 


17 


500 


ANRiL4 


AND-NOR-INV Gate (H.S.) 


4019 


74LS51 


2 




D13 




MUX4L1 


4 to 1 Multiplexer (LP.) 


4052 


74LS153 


6 


34.8 


112 


450 


MUX4L3 


4 to 1 Multiplexer (STD) 


4052 


74LS153 


6 


40.1 


34 


2000 


MUX4L4 


4 to 1 Multiplexer (H.S.) 


4052 


74LS153 


6 




D20 




ADDRL1 


Full Adder (LP.) 


4008 


74LS83 


9.7 


49.1 


285 


560 


ADDRL3 


Full Adder (STD) 


4008 


74LS83 


9.7 


55.4 


95 


2500 


ADDRL4 


Full Adder (H.S.) 


4008 


74LS82 











'NOTE: Suffix F - Scribe line to power bus minimized 
Suffix T - Pad spacing minimized 



L.P. Low Power 
STD Standard 

H.S. High Speed (in development) 
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Table 1. (continued) Storage and Transfer Elements 















MAX 
















OPERATING 




CELL 


DESCRIPTION 


CMOS 


TTL 


2-IN GATE 


AREA 


SPEED (TYP) 


POWER (TYP) 


NAME 


EQUIV 


EQUIV 


EQUIV 


IN2 X 1 0~"^ 


nsec 


^iW 


w r\ n i_ 1 








2.7 


12.6 


2.5 


225 


w r\ u 


ninrk Hriupr (STn^ 






3.3 


16.8 


12.0 


1000 


CKDRL4 


Clock Driver (H.S.) 










D 16.0 




SNCAS1 


Synchronous Counter Bit, Cascadeable 


4518 




8,3 


33.7 


2.7 


560 




(L.P.) Reset 














SNCAS3 


Synchronous Counter Bit, Cascadeable 


4518 




8.3 


39.3 


12.0 . 


2500 




(STD) \Nl^syn Reset 














SNCAS4 


Synchronous Counter Bit, Cascadeable 


4518 








D 16.0 






(H.S.) \NIAsyn Reset 














SNCBS1 


Synchronous Counter Bit, W/Asyn Reset 


4518 




8.3 


34.8 


2.4 


560 




(L.P.) 














SNCBS3 


Synchronous Counter Bit, W/Asyn Reset 


4518 




8.3 


39.4 


12.0 


2500 




(STD) 














SNCBS4 


Synchronous Counter Bit, W/Asyn Reset 


4518 




8.3 




D 16.0 





(H.S.) 
Note: 

SNCA & SNCB are in alternating pairs 



UDCAS1 



UDCAS3 



UDCAS4 



UDCBS1 



UDCBS3 



UDCBS4 



Cascadeable 
Parallel Load, 



UP/DOWN Counter Bit; 
Alternating A&B. Sync. 
W/Async. Reset (L.P.) 
UP/DOWN Counter Bit; 
Alternating A&B. Sync. 
W/Async. Reset (STD) 
UP/DOWN Counter Bit; 
Alternating A&B. Sync. 
W/Async. Reset (H.S.) 
UP/DOWN Counter Bit; 
Alternating A&B. Sync. 
W/Async. Reset (L.P.) 
UP/DOWN Counter Bit; 
Alternating A&B. Sync. 
W/Async. Reset (STD) 
UP/DOWN Counter Bit; 
Alternating A&B. Sync. 
W/Async. Reset (H.S.) 

Note: 

UDCA&UDCB are used in alternating pairs 



Cascadeable 
Parallel Load, 



Cascadeable . 
Parallel Load, 



Cascadeable 
Parallel Load, 



Cascadeable 
Parallel Load, 



Cascadeable 
Parallel Load, 



4029 



4029 



4029 



4029 



4029 



4029 



74LS193 



74LS193 



74LS193 



74LS193 



74LS193 



74LS193 



9.0 



9.0 



9.0 



9.0 



9.0 



9.0 



37.8 



39.3 



36.7 



38.6 



2.7 



12.0 



D 16.0 



2.7 



9.0 



D 14.0 



560 



2500 



560 



2500 



RIPCS1 Ripple Counter Bit W/Async Set & Reset 4020 

(L.P.) 

RIPCS3 Ripple Counter Bit W/Async Set & Reset 4020 

(STD) 

RIPCS4 Ripple Counter Bit W/Async Set & Reset 4020 

(H.S.) 



74LS93 
74LS93 



6.0 
6.0 
6.0 



23.9 
26.2 



2.1 
9.0 ' 
D 14.0 



337 
1500 



JKFFS1 


Flip Flop W/Async Set & Reset (L.P.) 


4027 


74LS112 


9.7 


40.4 


2.5 


670 


JKFFS3 


Flip Flop W/Async Set & Reset (STD) 


4027 


74LS112 


9.7 


43.4 


13.0 


3000 


JKFFS4 


Flip Flop W/Async Set & Reset (H.S.) 










D16.0 




BBSRD1 


Dynamic Serial Shift Register (L.P.) 


4015 


74LS164 


2.0 


9.3 


3.2 


120 


BBSRD3 


Dynamic Serial Shift Register (STD) 


4015 


74LS164 


2.0 


11.5 


12.0 


500 


SRPLS1 


Shift Register Bit W/Sync Parallel 


4035 




6.0 


28.0 


2.7 


337 




Load + Common Async Reset (L.P.) 














SRPLS3 


Shift Register Bit W/Sync Parallel 


4035 




6.0 


28.0 


12.0 


1500 




Load + Common Async Reset (STD) 














SRPLS4 


Shift Register Bit W/Sync Parallel 


4035 




6.0 




D16.0 






Load + Common Async Reset (H.S.) 














LTCHS1 


D-Latch(L.P.) 


4042 


74LS75 


2.7 


13.0 


3.5 


225 


LTCHS3 


D-Latch(STD) 


4042 


74LS75 


2.7 


13.4 


16,0 


1000 


LTCHS4 


D-Latch(H.S.) 


4042 


74LS75 


2.7 




D20.0 




DFFLS1 


D-Flip Flop (L.P.) Async Set & Reset 


4013 


74LS74 


6.0 


30.7 


3,0 


337 


DFFLS3 


D-Flip Flop (STD) Async Set & Reset 


4013 


74LS74 


6.0 


32.5 


13,0 


1500 


DFFLS4 


D-Flip Flop (H.S.) Async Set & Reset 


4013 


74LS74 


6.0 




D18,0 
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3)i^SILIC0N GATE CMOS TECHNOLOGY 



General Description 

The GA-series of gate arrays are fabricated using state- 
of-the-art 3 micron, oxide-isolated, isoplanar, silicon-gate 
CMOS technology. This process, called CMOS-II, fea- 
tures effective channel lengths for P-and N-channel tran- 
sistors of approximately 2 micro-meters, allowing circuit 
complexities of up to 5000 equivalent 2-input gates with 
typical propagation delays of 2ns. 

Gate arrays are pre-designed and pre-fabricated silicon 
chips that contain matrices of uncommitted CMOS tran- 
sistor pairs used to implement combinatorial and sequen- 
tial logic functions by connecting the available com- 
ponents with a unique metal pattern tailored to satisfy 
user requirements. The number of customized masks is 
dependent on the number of metal layers used to inter- 
connect the uncommitted devices on the array, and it 
affects the development and manufacturing costs since 
more engineering effort and lower yields are associated 
with multi-level metal personalization. As shown below, 
the GA-series of gate arrays comprises a single metal 
interconnect option with gate densities ranging from 500 
to 2500 gates, and a double metal family with up to 5000 
gates. 



Table 1. 3^ Single Metal Family 



Part No. 


Eq. 2-Input 


Bonding 


Die Size 


* Typical Development 




Gates 


Pads 


(Mils) 


Span (weeks) 


GA-2500 


2500 


84 


265X244 


14 


GA-2000 


2025 


74 


245X219 


12 


GA-1500 


1500 


64 


224X195 


10 


GA-1000 


1020 


52 


199X166 


8 


GA-500 


500 


36 


162X127 


7 


Table 2. Spi Double Metal Family 


Part No. 


Eq. 2-Input 


Bonding 


Die Size 


* Typical Development 




Gates 


Pads 


(Mils) 


Span (weeks) 


GA-5000 D 


4995 


134 


3502 


14 


GA-4000 D 


4012 


120 


3202 


12 


GA-3000 D 


3080 


102 


2902 


10 


GA-2000 D 


2070 


84 


2602 


8 


GA-1000 D 


1000 


62 


2302 


7 



Features 

□ Typical Delay: 2ns/gate 

□ Up to 5000 Equivalent 2-Input Gates 

□ Total I/O Flexibility 

□ 36 to 134 Pins Available 

□ Power Supply Range: 2.5V to 5V ± 10% 

□ Temperature Range: -55°C to 125°C 

□ TTL or CMOS Compatible I/O 

□ Input Protection Networks on All Pads 

□ High External/Internal Noise Immunity 

□ Virtually Latch-Up Free 

□ Fully Integrated Software Support 



*Assumes customer supplies breadboard schematic, and device specifications 
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HIGH PERFORMANCE GATE ARRAYS 



Absolute Maximum Ratings 

Supply Voltage, Vdd • -.5V to +7V 

Input Voltage, Vin -.5V to Vdd +-5V 

D.C. Input Current, Ii ±10mA 

Storage Temperature, Tstg • -65° to 150° C 



D.C. Electrical Characteristics: Vdd = 5V±10%, Vss = OV, Ta = -55° to 125°C 



Symbol 


Parameter 


Min. 


Typ. 


Max. 


Units 


Conditions 




Quiescent Supply Current 




10 


50 


mA 


Vi = Vdd or Vss 


Vol 


Low Level Output Voltage 






.05 


V 


Iol = 1mA 






.4 


V 


IoL = 3.2mA 


VoH 


High Level Output Voltage 


4.95 






V 


Ioh = -1mA 


2.40 






V 


IoH = -5mA 


ViL 


Low Level Input Voltage 


-.5 




.8 


V 


TTL Interface 


-.5 




1.5 


V 


CMOS Interface 


Vim 


High Level Input Voltage 


2.0 




Vdd +-5 


V 


TTL Interface 


3.5 




Vdd +-5 


V 


CMOS Interface 




Input Leakage Current 






1 


mA 


Vin = Vdd 




High Impedance Output 
Leakage Current 


-10 


.001 


10 


mA 


Voh = Vdd or 
Vss 




Input Capacitance 




5 




pF 


Any Input 


Switching Characteristics: Vdd =^-5V, Cl = .2pF 



o 
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Logic Macro 


Parameter 


Ta = 25°C 


Ta = 70°C 


Units 


Inverter 


tpd 


1.7 


2.5 


Ns 


2-In NAND 


tpd 


2.5 


4 


Ns 


D-Flip Flop 


Max Frequency 


40 


25 


MHz 



tpd= 



tLH + tHL 



Test System 


Function 


Local Memory 


Freq. 


Pins 


S-600 


Digital 


IK/Pin 


5 MHz 


60 I/O 


S-II 


Digital 


2K/Pin 


10 MHz 


60 I/O 


S-VII 


Digital 


4K/Pin 


10 MHz 


60 I/O 


Sentinel 


Digital 


4K/Pin 


10 MHz 


60 I/O 


GR-16 


Digital 


4K/Pin 


30 MHz 


96/144 






Future Systems 






Series 20 


Digital 


4K/Pin 


20 MHz 


120 I/O 


GR-16 


Digital 


4K/Pin 


30 MHz 


144 I/O 
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**Solvmg The Gate Array Dilemma''^ 



California Devices is 
your best choice. 

Finding the best Gate Arrays to 
maintain your competitive edge is 
no easy task. With over 40 different 
companies to choose from, it's no 
wonder you're in a dilemma. 




ilMilHBiBHBmpHHIHHIHiaa 

niimiiiiriirjiiiiiiiiiiri 

The new GDI HCS CMOS Silicon 
Gate Array is the industry's 
smallest, high-speed 
single layer digital 
gate array. 



We have the expertise 
and the technology. 

For five years California Devices 
(GDI) has pioneered the latest 
technology in gate array design. 

This technological leadership has 
given us a depth of knowledge 
and innovation you just won't find 
anywhere else. Today, more than 
50% of GDI's staff are design spe- 
cialists in Gate Arrays. So whether 
you need GMOS Silicon Gate, 
GMOS Metal Gate or Bipolar Lin- 
ear Arrays, we're totally committed 
to giving you the absolute best. 
Each technology offers a broad- 
range family. 




Our new HCS Series Silicon Gate 
Arrays are faster, smaller. 

GDI's new high-density GMOS 
Silicon Gate Arrays offer you many 
new design advantages. For in- 
stance, both MSI and SSI logic 
are integrated into a single semi- 
custom LSI circuit. Its 4 ns gate 
delay is faster than current GMOS 
Silicon Gate Arrays. It's smaller, 
giving you a 35% increase in den- 
sity. All these features mean lower 
production costs, less power, less 
space and more logic functions for 
your designs. 

Fast turnaround, expert 
service and training 

For quickest turnaround, we'll give 
you logic prototypes of your circuits 
in 4 to 14 weeks. And our expert 
GDI design engineers will help you 
throughout your design. 

What's more, we'll even teach you 
to bring your IG designs in-house. 
Our Grass Valley training center is 
completely dedicated to helping 
improve your system design. 



CALIFORNIA 
DEVICES INC. 



Semi custom is our business 



Send This Coupon 

And See How Fast We Deliver: 

Yes, GDI, I'm interested. 

□ Please send me data sheets, and 
more information 

□. Please send me design manual- 
enclosed is $50* or PO # 

□ Enclosed is my RFQ (Request for 
Quote) for: 

□ HCS CMOS Silicon Gate Arrays 

□ HC GMOS Silicon Gate Arrays 

□ GDI GMOS Metal Gate Arrays 

□ GLIG Bipolar Linear Arrays 

My application is: . 



Name. 



Company. 



Gity/Street/Zip. 



Telephone . 

Send to: California Devices, Inc. , 
282 Kinney Drive, San Jose, CA 95112; 
(408) 295-3700; Telex 35-21-20. 

•Applied to purchase of a design 



CO 
<D 
O 

"> 

(D 

Q 
CO 
"E 



CO 
O 



Guiltspur Micro Systems, 74/76 Northbrook Street NEWBURY, BERKS RG 13 lAE, UNITED KINGDOM, TEL: (0635) 45406 Telex: 84 85 07 

Neutron GmbH, Berliner Strasse 308, D-6050 OFFENBACH/M, WEST GERMANY, TEL: (0611) 81 39 30 Telex: 4185414 

European Operations, California Devices Inc., 53, Rue de Chambourcy, 78300 POISSY, FRANCE, TEL: (3) 074-11-46 Telex: 695477 
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The CAE 2000 Makes Short Wor] 
of Your IC Design Pioblems 



Gate Arrays to Full Custom Circuits 

It takes the right tools to design an LSI circuit in 
a reasonable amount of time from conception through 
circuit design to final chip layout. More importantly, 
the tool should insure that the circuit works right the 
first time, eliminating costly revision cycles. That's 
why Computer Aided Engineering, Inc. developed 
the CAE 2000, the first system that incorporates all 
IC development tools in one easy-to-use interactive 
design station. 

Designed for engineers by engineers, the user 
interface is powerful, y^t simple to use. You can give 
instructions by selecting Commands From Menus on 
the display simply by touching them with a cursor. 
No need for typing or worrying about syntax. Using 
a Simple Graphics Editor , you quickly generate func- 
tion, logic and circuit diagrams. The system auto- 
matically labels nodes and checks the connections 
for shorts and opens. 




Emulating an electronic lab workbench, the 
CAE 2000 can function both as a ProgrammabJe 
Waveform Generator to generate waveform data for 
documentation and simulation and as an oscilloscope, 
allowing you to view the simulation results, scroll 
in time and expand scales. A high-performance 
TimingVeriUer lets you detect timing errors throughout 
all design phases. Interactive Simulation , in real time, 
validates selected logic sections to locate errors and 
optimize performance. The CAE 2000 also automati- 
cally generates an interface to SPICE for in-depth 
circuit simulation. 

There is more to engineering design than just 
capturing graphics. With the CAE 2000 design station, 
you can perform What-If Analysis locally instead of 
passing it to a host computer and waiting for results. 
You can interactively create electronic spread sheets 
and analyze power, area, capacitance net values 
and rise and fall times. An Online Engineerin g 
Notebook lets you keep track of notes and assump- 
tions throughout the design, interspersing them with 
complete graphics. 

More than a simple workstation, the CAE 2000 
is a powerful 32 -bit superminicomputer, with up 
to 3.5M bytes of main memory and up to 158M bytes 
of Winchester disk. You can start with one design 
station, then add others as you need, linking them 
with a 12M bits-per-second local area network. 
Of course, you may install plotters, printers and 
mass-storage devices anywhere along the network. 

Computer Aided Engineering Inc., 1333 Bordeaux 
Drive, Sunnyvale, California 94086; (408) 745-1440. 



Computer Aided 
Engineering, Inc. 
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CUSTOM MOS ARRAYS, INC 



GATE ARRAY FAMILY 



BENEFITS 

• Fast and inexpensive realization of complex 
LSI circuits 

• High reliability 

• Reduced component count 

• Reduced size 

• Reduced power consumption 



TECHNICAL FEATURES 




Parameter 


CMA 448 


CMA 950 


CMA 1550 


Gate Complexity (2 Inputs) 


448 plus 
40 peripheral 
I/O cells 


950 plus 
56 peripheral 
I/O cells 


1568 plus 
76 peripheral 
I/O cells 


Number of Transistors 


1,992 


4,144 


6,652 


Typical Utilization 


60 to 80% 


60 to 80% 


60 to 80% 


Operating Supply Voltage 


3 to 10 volts 


3 to 10 volts 


3 to 10 volts 


Typical Quiescent Current (25 "C) 


10 /iA 


20 /xA 


50 /tA 


Output Drive 


TTL 

"B" Series CMOS 


TTL 

"B" Series CMOS 


TTL 

"B" Series CMOS 


Package (DIP or Chip Carrier) 


14-pin through 40-pin 


24-pin through 48-pin 


24-pin through 64-pin 


Operating Temperature Range 


OX to H-ZOX 
(Note 2) 


0°C to -f70°C 
(Note 2) 


0°C to -+-70°C 
(Note 2) 



NOTES: 

1. To use all 56 input/output cells, a 64-pln package 
would be required. 

2. Also available in full military temperature range. 



AC CHARACTERISTICS 

Specified at Vqd = 5V ± 10%, fanout of 2. 

tpLH + tpHi 



Propagation delay (tpo) = 



Macrocell 


tpD(nsec) 


Min. 


Typ.I21 


Max.I31 


Inverter 




3 


8 


2-lnputNAND 




5 


12 


2-lnput NOR 




5 


14 


3-lnputNAND 




8 


20 


3-lnput NOR 




9 


24 


4-lnputNAND 




12 


25 


4-lnput NOR 




14 


32 


D Flip-Flop[i] 




15 


33 



NOTES: 

1. From clock transition. 



2. AtTA = 25°C 3. AtTA = 70*'C 



CUSTOM MOS ARRAYS, INC. 

2 1 1 Topaz Street Milpitas, CA 95035 



(408) 946-9 



TWX 910-338-2304 
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Semi-Custom Development 



SEMI-CUSTOM BIPOLAR PROGRAM 

The Exar bipolar semi-custom design program offers a 
variety of semi-custom chips to fulfill various application 
performance requirements and complexities. 

These semi-custom chips offer a unique method of manu-- 
facturing an almost unlimited variety of custom linear and 
digital integrated circuits, with greatly reduced cost and 
development time. Exar makes this possible by stocking 
wafers that are completely fabricated except for the final 
process step of device interconnection, which metalizes 
the selected components together in the required circuit 
configurations. 





Chip Size 


Breakdown 








Chip Type 


in Mils 


Voltage 


NPN 


PNP 


JFET 


A100 


73x 83 


20V 


60 


18 




B100 


85 X 85 


20V 


69 


12 




CI 00 A 


56 X 62 


20V 


23 


8 




D100 


80 X 80 


36V 


50 


16* 




E100 


80 X 81 


20V 


48 


15 




F100 


91 X 110 


20V 


97 


32* 




G100 


90 X 90 


20V 


60 


18* 




H100 


82 X 92 


20V 


72 


22* 




J100 


61 X 65 


20 V 


38 


12* 




LI 00 


86 X 1 05 


20V 


80 


24 




M100 


176 X 121 


20V 


149 


52 




U100 , 


* * 


36V 


* * 


* * 




V100 


130 X 100 


36V 


* * 


* * 


* * 


W100 


130 X 160 


36V 


200 


68 


8 


X100 


115 X 95 


75V 


34 


16 




* Dual collector PNP transistors 









** Contact Custom Product Application Engineering 
for more details. 

Exar offers a design kit which contains simple instructions 
and guidelines for designing the metal mask as well as the 
actual breadboard components (consisting of npn and pnp 
arrays and integrated resistors), which are representative 
of the devices available on the semi-custom chips. This 
provides the design engineer with the ability to closely 
evaluate his design's performance prior to integrating it 
on a monolithic chip. 

SEMI-CUSTOM |2l PROGRAM 

With the introduction of the |2l Gate Array chips, Exar 
has extended its semi-custom design program to the Inte- 
grated Injection Logic (|2l) technology. This unique 
method of custom LSI development technique now makes 
it possible to manufacture an almost unlimited variety of 
digital or analog/digital circuits using |2l technology, 
with greatly reduced development cost and time. 



|2l Semi-Custom Chips 



Characteristics XR-200 

Chip Size 

(mils) 98 X 119 
|2l Gates 192 
Max. Operating 

Voltage 7V 
Bipolar I/O 

Interfaces 24 
Bonding Pads 30 



CHIP SIZE 
XR-300 XR-400 XR-500 



104 X 146 
288 

7V 

28 
34 



119 X 156 
256 

7V 

18 
40 



1 22 X 1 85 
520 

7V 

40 
42 



The XR-300 and XR-500 gate arrays are intended pri- 
marily for digital LSI designs. The XR-400 gate array fea- 
tures the advantage of combining analog and digital func- 
tions on the same IC chip. These |2l gate array chips are 
customized by three custom mask patterns, which are 
simultaneously generated from a pencil layout, using 
Exar's unique computerized mask generation technique. 
In this manner, the chip layout is greatly simplified and 
gate utilization efficiency is increased. 

Exar also offers an |2l design kit which is intended to 
familiarize the designer with the basic features of |2l 
technology, provides helpful design guidelines in reducing 
his design concept to breadboard and, finally, the IC 
layout stage. 

TYPICAL FLOW FOR 
SEMI-CUSTOM DEVELOPMENT 

•o- 

BREADBOARD 
ANALYSIS 
<^ 

COMPUTER SIMULATION 
FOR WORST CASE ANALYSIS 
OR LOGIC SIMULATION 

CHIP PENCIL LAYOUT 

CUSTOMER DATA PACKAGE 
SUBMITTAL 

TECHNICAL FEASIBILITY 
AND COST PROPOSAL 

<zy 

CUSTOMER/EXAR 
INITIAL DESIGN REVIEW 
<^ 

MASK TAPING 
OR DIGITIZING 
FOR CUSTOM METALIZATION 
<^ 

MASK TOOLING 

<:> 

PROTOTYPE WAFER 
FABRICATION 

PROTOTYPE ASSEMBLY 
AND EVALUATION 
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Semi-Custom Development 



SEMI-CUSTOM CMOS PROGRAMS 



ECONOMICS OF SEMI-CUSTOM 



Metal Gate CMOS 

Exar now offers two families of CMOS Gate Arrays. The 
first family consists of four chips featuring from 112 to 
544 uncommitted logic gates, fabricated with 7.5/i metal 
gate technology. 

CMOS Master-Chips 

Chip Type CMOS Gates I/O Cells Bonding Pads 



XR-CMA 
XR-CMB 
XR-CMC 
XR-CMD 



112 
162 
216 
544 



29 
34 
40 
46 



32 
38 
44 
53 



A CMOS design kit is also available to familiarize the 
designer with the basic features of CMOS technology and 
to assist in the breadboarding layout of the IC chip. 

Silicon Gate CMOS 

The newest family of semi-custom Master-Chips to be 
added to Exar's product line is a series of four silicon gate 
arrays (4ju channel length drawn approximately 3ju actual) 
and range in size from 500 gates to 1600 gates. These 
devices feature dual layer metal and an extensive library 
of standard cells. Please contact Exar Custom Product 
Applications Engineering for more information. 



As the Amortized Unit Price Ratio graph in the figure 
below indicates, for production runs of 50,000 units or 
less, development costs are a significant influence, and a 
semi-custom program is clearly the best option. Over 
150,000 pieces, production costs become the most impor- 
tant factor, and you are better off with a full custom chip. 

Converting Semi-Custom 
To Full Custom 

When production levels get closer to 150,000 units, con- 
verting from semi-custom to full custom is most cost 
effective. The conversion is simple and you get the lower 
production cost advantages of full custom without giving 
up the development benefits of semi-custom. In addition, 
the semi-custom prototypes often serve as a monolithic 
breadboard to optimize and debug the final design. The 
actual conversion is a relayout, rather than a redesign. 
The unused undedicated components are eliminated, and 
the circuit is laid out on a smaller chip. 

Cost Savings Of Two-Step Conversion 

Semi-custom design requires only 10-20% of the full 
custom development costs. Conversion from semi-custom 
to full custom costs about 50% of the total cost of full 
custom development. Therefore, the total development 
costs of the two-step conversion are only 60-70%) of a 
complete full custom program. 
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TOTAL QUANTITY OF ICS PURCHASED (IN THOUSANDS) 



lOOOk 



Typical Cost vs. Quantity Comparison of Full Custom and Semi-Custom Designs 
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Semi-Custom Arrays 




\.XAOO XR-JlOO 

Just a few of the many Semi-Custom Arrays available from Exar. 

EXAR Integrated Systems, Inc., 750 Palomar Ave., Sunnyvale, CA 94086 * (408) 732-7970 
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Full Custom Development 



Exar offers a complete design and production capability 
for full custom IC development, using Exar's bipolar, |2l, 
and CMOS technologies. This provides an excellent com- 
plement to Exar's unique semi-custom capability. 

Exar's full custom IC development and production capa- 
bilities offer complete flexibility to meet changing custo- 
mer needs or design problems. We can develop a complete 
custom IC starting from your black box specif ications, or 
reduce your working breadboard prototype to a mono- 
lithic chip. Alternately, if you have the facilities and 
resourses to do the IC design and layout, Exar will provide 
you with, the device characteristics and IC layout rules for 
the particular process suitable to your design, and review 
your IC layout for you. Then, Exar can generate the IC 
tooling and fabricate your IC prototypes for you. 

WAFER FOUIMDARY SERVICE 

Exar's bipolar process technology is compatible with the 
manufacturing processes available from many of the other 
IC manufacturers. Thus, if you have developed a set of 
IC tooling with another manufacturer and would like an 
alternate (or substitute) supplier for your custom IC pro- 
duct, in most cases the existing IC tooling will be directly 
compatible with Exar's technology. 

Exar's Engineering department has two custom IC design 
groups dedicated to the development of linear and digital 
custom LSI. We pride ourselves in our flexibility and 
quick response to your needs. 

COWVERTIIMG SEMI-CUSTOM TO FULL CUSTOM 

Exar offers the unique ability to start a program using a 
combination of semi-custom bipolar and/or |2l, and 
CMOS arrays, during the early phases of a customer's 
product, taking full advantage of the low tooling cost 
and short development cycle. As a customer's product 
matures, and its market expands, resulting in higher vol- 
ume production run rates, Exar can convert the multiple 
semi-custom chip approach, into a single custom IC, 
achieving a cost reduction, and in many cases a perform- 
ance improvement. The significant advantage of this type 
of program is that the risk associated with a custom devel- 
opment is greatly reduced; the IC design approach has 
been proven, production "bugs" are out of your product, 
and your production line continues to flow during the full 
custom chip development. Once the custom chip is com- 
pletely characterized and found acceptable, the semi- 
custom IC system in your product can' be phased-out 
while the full custom IC is being phased-in. 

Exar is the only company that can offer you the advan- 
tages of semi-custom and full custom bipolar design pro- 
grams, because of our complete in-house semiconductor 



manufacturing capability. 
YOUR FIRST STEP 

The following technical data package is required in order 
for Exar to provide you with a firm quotation for your 
full custom development program: 

1. Circuit block diagram with sub-blocks (as neces- 
sary). 

2. Circuit schematic or logic diagram. 

3. Description of circuit operation, and pertinent 
application information. 

4. Preliminary or objective device specification indi- 
cating min/max conditions, and limits for the criti- 
cal parameters (i.e., input/output voltage and cur- 
rent levels, operating frequency, timing diagrams, 
input/output impedances, power dissipation, etc.). 

5. Production requirements and the desired develop- 
ment timetable. 



TYPICAL FLOW FOR 
FULL CUSTOM DEVELOPMENT 

o 

TECHNICAL FEASIBILITY 
AND COST PROPOSAL 

CUSTOIVIER/EXAR 
INITIAL DESIGN REVIEW 

o 

BREADBOARD ANALYSIS 

COMPUTER SIMULATION 
FOR WORST CASE 
DESIGN ANALYSIS 

<:> 

CUSTOMER/EXAR 
PROPOSED INTEGRATION 
DESIGN REVIEW 
O 

CHIPARCHITECTURE 
DEFINITION 

<:> 

CHIP DIGITIZING 
■O 

PATTERN GENERATION 
PHOTOMASKING 
O 

PROTOTYPE WAFER 
FABRICATION 

PROTOTYPE ASSEMBLY 

<:> 

PROTOTYPE EVALUATION 
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FAIRCHIL-P 

A Schlumberger Company 



Bipolar Gate Arrays 



Fairchild's high performance gate arrays feature a 
wide range of gate counts and offer minimal circuit 
delays. The GE1000 and GT0750 series complement 
the F100K ECL and FAST™ TTL logic families, allow- 
ing for easy integration of standard SSI/MSI func- 



tions into a unique LSI chip. Designs for all arrays 
are implemented using pre-defined SSI/MSI func- 
tions (macros). Fairchild's complete computer-aided 
design system, FAIRCAD™ reduces development 
time and assures first time success. 



o 

"(0 



Product 


GE0020 


GE0500 


GE1000 


GE2000 


GT0750 


Gate Equivalents* 


20 


500 


1000 


2000 


1000 


Internal Technology 


ECL 


ECL 


ECL 


ECL 


FAST 


I/O Levels 


100K 


100K ECU 


100K ECU 


100K ECU 


TTL 


ECL 


TTL 


TTL 


TTL 


Internal Gate Delay (Typ) 


0.35 ns 


0135-0.95 ns 


0.35-0.95 ns 


0.35-0.95 ns 


1.8 ns 


Input Buffer Delay (Typ) 


N/A 


N/A 


N/A 


N/A 


1.5 ns 


Output Buffer Delay (Typ) 


0.60 ns 


0.55 ns 


0.55 ns 


0.55 ns 


3.0 ns 


Power Dissipation (Typ) 


0.5 W 


1.5-4 W 


2.5-6 W 


4-9 W 


LOW 


I/O 


21 


72 


86 


126 


76 


Packaging 


24 F/P 


84-pin cc 
84-pin grid 


96-pin cc 
96-pin grid 


132-pin cc 
132-pin grid 


68, 84-pin cc 
68, 84-pin grid 


CAD Support 


»^ 






»^ 





*3 — Input NAND Equivalents in Random Logic 



For further information on product availability, CAD training and design schedules write to: Gate Array Marketing, 1801 McCarthy Blvd. 
Milpitas, CA 95035 or call 408-942-2672. 
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A Schlumberger Company 



Bipolar Gate Arrays 



FAiRCAD Computer-Aided Design System 

A user friendly computer-aided design system is 
employed in all phases of the design cycle to assure 
fast turnaround times. Major functions performed by 
the FAIRCAD system include schematic capture, 
logic and timing simulation, test vector grading, 
automatic placement and routing and design rules 
checking. The user's logic description is input either 
interactively using a graphics workstation or entered 
in netlist form. Fairchild's FAIRLOGS™ simulator is 
used to verify array logic and timing. A fault simula- 
tor grades the effectiveness of a user supplied test 
vector sequence. Placement and routing can be 
highly interactive processes, allowing the user to 
assign pins and pre-place critical path functions. 
Automatic routing eliminates tedious manual steps. 



thereby reducing routing design time from weeks to 
minutes. Upon routing completion, the circuit is 
resimulated using actual macro interconnect delays 
as a final verification of functionality and system 
performance. Design rules checking insures that 
process imposed geometry constraints are not 
violated. 

The FAIRCAD system uses a multiple CPU configu- 
ration to insure high system availability. Remote 
access via telephone link is available and additional 
design centers are being planned worldwide. The 
FAIRCAD system is product and technology trans- 
parent, allowing new gate arrays and technologies to 
be easily integrated into the system. 



FAIRCAD System 



1-1 USERINPUTsV 

iv_y 



RESULTS 



RESULTS 



INPUT 
VECTORS 



SCHEMATIC 
CAPTURE 



/ \ 

— USER INPUTS j- 



NETWORK DESCRIPTION 



LOGICmMING 
SIMULATOR 



TEST 
VECTORS 



FAULT 
SIMULATION 



SENTRY/ 
SERIES 20 
FORMAT 
TAPE 



6 



TECHNOLOGYj 
DATABASE 



PIN ASSIGNMENTS | 
FIXED PLACEMENTS I 



LOGICAU 
PHYSICAL 
LIBRARY 



PLACEMENT 



ROUTING 



INTERACTIVE 
GRAPHICS 



INTERCONNECT LENGTHS 



POST 
PROCESSING 



ROUTING 
COMPLETION 



o 

v_ 

"oj 

LL 



FRACTURING 



TO MASK MAKING 



Fairchild Camera and Instrument Corporation, Gate Array Division 
1801 McCarthy Blvd., Milpltas, California 95035 
(408) 942-2672 TWX 910 338 2275 



© 1982 Fairchild Printed in U.S.A. 5453-003-A-46-052 10M 350000 
June 1982 Fairchild reserves the right to mal<e changes in the 
circuitry or specifications at any time without notice. 
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FUJITSU 

MICROELECTRONICS 

TTL GATE ARRAYS 



B200 
B500 
B2000 



GENERAL DESCRIPTION 

Fujitsu Microelectronics' bipoiar gate arrays have many similarities. 
Ihe B200 and B500 operate on a single 5 volt supply, however, the 
B2000 requires an additional 2.3V supply. All are LSTTL compatible 
and both use NAND-type logic. The bipolar gate array family has 
two layer metallization for gate interconnect, automatic intercon- 
nect routing and proven device reliability. They feature DC 
parametic and DC functional testing as well as AC parametric 
testing. User defined macros are available to further enhance 
design versatility. 

THE FUJITSU TTL GATE ARRAY FAMILY 



DEVICE NAME 


B200 


B500 


B2000 


DEVICE NUMBERING 


MB14K Series 


MB15K Series 


MB17K Series 


TECHNOLOGY 


Low Power Schottky TTL 


Low Power Schottky TTL 


Low Power Schottky TTL 


INTERNAL CELLS 


208-3 Input NAND 


512-3 input NAND 


2108-3 input NAND 


CELL SPEED 


6.5 ns typical 


2.2 ns typical 


1 .5 ns typical 


PERIPHERIAL 


26 Input, Output or I/O 


60 Input, Output or I/O 


112 Input, Output or I/O 


BUFFERS 




48 connected 


72 connected 






outputs max, 


outputs max. 


PACKAGING 


16, i 8, 20, 22, 


28,40,42,48-pin DIP 


135-pin RIT (square) 




24, 28-pln DIP 


64-pin RIT (square) 




INTERFACE 


Logic diagrams 


Logic diagram and 


Logic diagram and 




and waveform sheets 


formatted test data 


formatted test data 


MACRO UBRARY 


54 fully designed; 


47 fully designed; 


34 fully designed;, 




User defined 


User defined 


User defined 




macros allowed 


macros allowed 


macros allowed 


TURNAROUND 


12 weeks after 


14 weeks after 


16 weeks after 


TIME 


validation 


validation 


validation 


PRICE 


Call Your FMl 


Call Your FMl 


Call Your FMl 




Sales Office 


Sales Office 


Sales Office 


DC AND AC CHARACTERISTICS 




B200 


B500 


B2000 


DC SPECIFICATIONS 


Input V|H = 2.0V. 


Input V|H = 2.0V. 


Input V|H = 2.0V. 




Input V|L = 0.8V. 


Input V|L = 0.8V. 


Input V|L = 0.8V. 




Input l|H = 20;iA. 


Input l|H = 20tA. 


Input l|H = 20/iA. 




Input liL = -0.70mA 


Input loL = -0.25mA 


Input loL = -200/iA 




Output Vol = 0.5V 


Output Vol = 0,5V 


Output Vol = 0.5V@8mA 




Output VoH = 2.7V • 


Output VoH = 2.7V 


Output VoH = 2.4V @ 2.6mA 




Output ioz= ±^00|JlA 


Output loz= ±100/^ 


Output loz= ±100^ 




Output Iqs = -5 to -40mA 


Output los = -25 to - 100mA Output los = - 1 5 to - 100mA 


AC SPECIFICATIONS 


Input Buffer 7.0 ns typical 


Input Buffer 3.0 ns typical 


Input Buffer 3.5 ns typical 








(NAND) 




Output Buffer 7.0 ns typical 


Output Buffer 6.4 ns typical Output Buffer 8.5 ns typical 








(NAND) 



to 
o 

"c 
o 

•+-• 

o 


(D 
O 

o 



3 



For complete data sheets contact: Fujitsu Microelectronics • 2985 Kifer Road • Santa Clara, CA 95051 • (408) 727-1700 • Telex l/ll: 910-338-0190 



4318 



© IC MASTER 1983 



MICKOELECTMOMICS 



GENERAL DESCRIPTION 

Fujitsu Microelectronics' CMOS gate arrays are alike in many 
respects. All CMOS arrays are silicon gate, two layer metallization 
devices. The design geometries are exact therefore all CMOS ar- 
rays have the same gate performance. The CMOS gate array 
macro library is common to all six CMOS devices and contains ap- 
proximately 100 macro elements to date. The CMOS gate arrays 
have similar topology with only the number of cells changing. 



C440H 



C3900(H) 
C8000(H) 



THE FUJITSU CMOS GATE ARRAY FAMILY 



DEVICE NAME 


C440H 


C770(H) Cl 275(H) 


C2000(H) 


C39O0(H) 


C8000(H) 


DEVICE 


MB64HK Series 


MB62K Series MB63K Series 


MB60K Series 


MB6 IK Series 


MB66VHK Series 


NUMBERING 




(MB62HK Series) (MB63HK Series] 


(MB60HK Series] 


(MB61HK Series] 




INTERNAL CELLS 


440-2 input 


770-2 Input 1275-2 Input 


2000-2 input 


3900-2 input 


8000-2 input 


CELL SPEED 


4.0 nS 


5-15 nS 5-15 nS 


5-15 nS (4.0 nS) 


5-15 nS(4.0 nS) 


2.5 nS 


PERIPHERAL 


64 I/O pins max. 


46 Input Output 64 Input Output 


72 Input Output 


72 Input Output 


160 Input Output 


BUFFERS 




or I/O, 14 Inputs or I/O 


or I/O 


or I/O 


or I/O 






(70 I/O pins max.] (80 I/O pins max.] 








PACKAGING 


16, 18, 20,22, 


24,28,40,42 28,40,42 


40,42,48-pln DIP 


64-pin RIT 


135,179-pln RIT 




24, 28, 40, 


48-pin DIP 48-pln DIP 


64-pln RIT 


(square] 


(square) 




42-pin DIP 


64-pln RIT 64-pin RiT 










64-pin RIT 


(square] (square) 










(square] 










INTERFACE 


Logic Diagrams 


Logic Diagrams Logic Diagrams 


Logic Diagrams 


Logic Diagrams 






and formatted 


and formatted and formatted 


and formatted 


and formatted 






test data 


test data test data 


test data 


test data 




TURNAROUND 


14-weel<s after 


14-weeks after 14-weeks after 


14-weeks after 


14-weeks after' 




TIME 


validation 


validation validation 


validation 


validation 




PRICE 


Call Your FMI 


Call Your FMI Call Your FMI 


Call Your FMI 


Call Your FMI 






Sales Office 


Sales Office Sales Office 


Sales Office 


Sales Office 




DC ELECTRICAL CHARACTERISTICS (ALL CMOS ARRAYS) 


PARAMETER 




MIN 


TYP 


MAX 


UNIT 


SUPPLY VOLTAGE (Vdd) 


4.5 


5.0 


5.5 


V 


INPUT HIGH VOLTAGE 


2.0 




Vdd 


V 


INPUT LOW VOLTAGE 


Vss 




0.8 


V 


OUTPUT HIGH VOLTAGE at Iqh = 


= -OA mA 2.4 






V 


OUTPUT LOW VOLTAGE at Iql = 


2.0 mA - 




0.4 


V 



CO 

o 

"c 
o 

o 


CD 

O 
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For complete data sheets contact: Fujitsu Microelectronics • 2985 Kifer Road • Santa Clara, CA 95051 • (408) 727-1700 • Telex l/ll: 910-338-0190 
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FUJITSU 

MICROELECTRONICS 

GATE ARRAY PACKAGE OPTIONS 



Fujitsu has a wide variety ol standard device packaging available tor your gate array design as shown 
below. It you have packaging requirements that are not on this table (Flat Pack, LCC), a Fujitsu applica- 
tions engineer will be happy to discuss your needs for special packaging. 





DIP-16 


DIP-18 


DIP-20 


DIP-22 


DIP-24 


DIP-28 


piP-40 


DIP-42 


DIP-48 


DIP-64 


RIT-64 


RIT-88 


RIT-135 


RIT-179 


B200 


• ■ 


• ■ 


• ■ 


• ■ 


• ■ 


• ■ 


















B500 






















• 








B2000 


























• 




C440 
















■ 














C770 










• ■ 


• ■ 


• ■ 


• ■ 


• 


■ 










C1275 












• ■ 


• ■ 


• ■ 


• 


■ 










C2000 














• 


• 


• 






• 






C3900 
























• 






C8000 


























• 


• 
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o 

X— 
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CERAMIC 



I PLASTIC 



^ (RIT) PIN SQUARE PACKAGE DIMENSIONS Dimensions in inches (millimeters) 



64-PIN SQUARE 
CERAMIC PACKAGE 



135-PIN SQUARE 
CERAMIC PACKAGE 



INDEX 
AREA 



1.070 (27.18) 



.260 (6.60) 



MAX 



1.100(27.94) 



.016 (0.41) 
.020 (0.51) 



1.070 (27.18) 
1.100 (27.94) 



INDEX 
AREA^ 



1.365 (34.67) 



1.365 (34.67) 
1.435 (36.45) 



.040 (1.02) 



.900 (22.86) 
REF 



090 (2.29) 
.110(2.79) 




1.435 (36.45) 
.016(0.41) 

.020 (0.51) D' A / .039 (1 .0) Dl A TYP 



.020 (0.51) 



.120 (3.05) 



.050(1.27) 



.150(3.81) 



.020 (0.51 )_ 
.060 (1.52) 

.240 (6.10) 
MAX 



, 1.300 (33.02) 
REF 



.090 (2.29) 
.110(2.79) 

.120 (3.05) 
.150 (3.81) 



179-PIN SQUARE 
CERAMIC PACKAGE 



1.480(37.5 9) 
1.520(38.61) 



INDEX 




1.520(38.61) 



.016(0.41) , 




039(1.0) TYP 



.205(5.21) 



ABOUT FUJITSU MICROELECTRONICS 



FUJITSU MICROELECTRONICS. INC.— 
A U.S. ORGANIZATION 

Fujitsu Microelectronics Inc. (FMI) is a 
U.S. subsidiary of Fujitsu Limited of Tokyo. 
A California Corporation, FMI is responsible 
for the marketing and sales of all semicon- 
ductor products in North, Central and South 
America. 

Fujitsu Limited manufactures and 
markets advanced data processing and 
telecommunications systems, semiconduc- 
tors and electronic components on a 
worldwide scale. Fujitsu Limited is ranked 
as Japan's number one computer manufac- 
turer with sales in the $2 billion range. 



A LEADER IN LARGE SCALE LOGIC 

Since 1974, Fujitsu Microelectronics has 
executed over 3,000 gate array designs. 
Gate arrays from Fujitsu give your designs 
a significant performance edge. In 1982, we 
introduced our CMOS device with 8,000 
gates and 2.5 ns delay times. Our leader- 
ship Schottky TTL gate array is the first 
with 2,000 gates and 0.95 ns delays. Our 
leadership ECL arrays, with 400-picosecond 
delays are the fastest production arrays in 
the world. 

Fujitsu's logic products offer leading 
edge technology, a complete selection of 



both bipolar and si-gate CMOS devices; and 
experience that can serve you through the 
coming generations of logic products. 



ABOUT FUJITSU MICROELECTRONICS 

Fujitsu Microelectronics has completed a 
new assembly and test facility in order to 
better service our North American 
customers. The 66,000 square-foot facility is 
located in Kearny Mesa Industrial Park near 
downtown San Diego. The building was 
dedicated in June 1981 and is now fully 
operational. 
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Preliminary 



Description 

The HS-3273 is an LSI chip for a high performance CMOS Bus 
Interface Unit (BID) that is intended to meet the requirements of 
iVIil-Std-1553B. It is fabricated using junction isolated, self-aligned, 
silicon gate technology. With the HS-3273, an interface can be 
established whereby a group of up to 31 BlU's help an equal or 
higher number of hosts transfer information between each other on 
the serial Manchester data bus. 

At the Manchester Bus Interface, the HS-3273 accepts or generates 
serial bi-phase data. At the host electronics interface, the HS-3273 
accepts instruction from the host to transfer parallel data to and 
from the host. Within a host box, the BID of which the HS-3273 
is a component, resides between a transmitter/receiver unit and the 
internal parallel data and address busses as shown in Figure 1. 

Within Mil-Std 1553B protocol, the Bill's relate to each other as 
"remotes"and "controller". At any one instant, one BlU is assigned 
to be the bus controller, all remaining BlU's (up to 30) are assigned 
as remotes. Provision is made in Mil-Std 1553B and the HS-3273 
to allow for dynamic reassignment of these roles. 

As a remote. The HS-3273 is first programmed by its host through 
the use of I/O control transfers. Then as a remote BlU the HS-3273 
is capable of carrying out data transfers to and from host memory 
via Direct Memory Access (DMA). In this situation the BlU is 
stimulated by command words from the serial data bus. Remote 
terminal BlU's using the HS-3273 require little assistance from the 
host to handle serial data bus communications. 

As a controller, the HS-3273 is first programmed by its host as 
above. After programming, the controller BlU is capable of 
executing the program code which is stored in host memory. 
Designs of controller BlU's, using the HS-3273 only, require a 
higher number of components and host assistance than designs 
of remote terminal BlU's. A second LSI chip, HS-3274, is 
presently in conceptual design at Harris. Using the two chips in 
controller BlU designs will significantly reduce component and 
host assistance requirements. 



CMOS Bus Interface Unit 

Mil-Std 1553B Protocol 
Bus Interface Circuit Type I 



Features 

O MIL-STD-1553B COMPATIBLE 

O UP TO 5 MHz DATA RATE FOR NON MIL- 
STD-1553B APPLICATIONS 

O SERIAL TO PARALLEL RECEIVER 
DATA CONVERSION 

O PARALLEL TO SERIAL TRANSMITTER 
DATA CONVERSION 

O 8/16 BITS HOST I/O INTERFACE 

O SINGLE 5 VOLT SUPPLY 

O FULL MILITARY TEMPERATURE RANGE 



Pinout 

TOP VIEW 



DMA 



VCC E 
I/O 28 Q 
I/O 29 
I/O 2lO 
I/O 2'1 Q 
I/O 2''2 E 
I/O 2'3 Q 
I/O 2^'' Q 
I/O 2^5 
ACKNOWLEDGE Q 
DMA WRITE Q 
DMA GRANT 
DMA READ Q 
DMA REQUEST 
BUSY/DISABL": Q 
WORD COUNT 2 ' 
WORD COUNT 2 ' Q 
WORD COUNT 2^ ^ 
WORD COUNT 2^ ^ 
WORD COUNT 



2" Q 




W 
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Specifications 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage +7.0V 



Input or Output 

Voltage Applied 
Storage Temperature Range 



GND -0.3V to 
VCC+0.3V 
-650C to+150oC 



ELECTRICAL CHARACTERISTICS 

Vcc = +5V±5%, -550c <Ta< 1250c 



SYMBOL 


PARAMETER 


MIIM 


MAX 


TEST CONDITIONS 


iccop 


Operating Supply 
Current 




25 mA 


Vcc " 5.25V, Data Rate = 1 Mbps 


V|L 


Logic "0" Input 
Voltage 




0.5V 




V|H1 


Logic "1" Input 
Voltage 


VCC-1-25V 




Except Pins 30, 31,32 


VlH9 
* in^ 


Logic "1 " Input 
Voltage 


Vcc-O-SV 




Pins 30, 31, 32 


l|L1 


Input Leakage 
Current 


-1 ^^ 


1 /iA 


Pins 15,28-32 


l|L2 


Input Current 


-3mA 


100/iA 


Pins 2-9, 27, 33-40 


l|L3 


Input Current 


-100/iA 


10/iA 


Pins 10, 12 


||L4 


Input Current 


-10 ^l^ 


10 ^^ 


Pin 23 


C| 


Input Capacitance 




15 pF 




Vol 


Logic "0" Output 
Voltage 




0.4V 


IOL = 800/uA 


vqh 


Logic "1" Output 
Voltage 


VCC-0-4V 




IOH = -100)jA 




Clock 1 Frequency* 




20 MHz 


Data Rate = 2 Mbps 




Clock 2 Frequency* 




10 MHz 


Data Rate = 5 Mbps 


tr.tf 


Output Rise Time, 
Fall Time 




100 ns 


Pins 16-20,22-24 
CL<50pF 


tr.tf 


Output Rise Time,** 
Fall Time 




100 ns 


Pins 10-14,27 
CL^50pF 


tr.tf 


Output Rise Time,** 
Fall Time 




150 ns 


Pins 2-9, 33-40 

CL<75pF 

Data Rate = 5 Mbps 


tr.tf 


Output Rise Time, 
Fall Time 




10 ns 


Pins 25, 26 
CL<25pF 
Data Rate = 5 Mbps 


ts 


Output Pulse 
Symmetry 


-2 ns 


2 ns 


Pins 25, 26 

Cl25= Cl26<25pF 


tir.tif 


Input Rise Time, 
Fall Time 




25 ns 


Pins 30, 31 

Data Rate = 5 Mbps 



*lnput clock duty cycle: 35%-65%, **Hi-Z pull-ups connected internally. 
Note: All AC time limits are guaranteed but not tested. 
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FIGURE 1 



MANCHESTEB IN 



MANCHESTER OUT T 

■4 



MANCHESTER OUT I 

■4 



CLOCK GENERATOR 
54LS325 



DMA ACKNOWLEDGE 



OUTPUT 
HEGISTERISI 



DMA REQUEST 



INPUT 
TRI-STATE 
BUf PERIS) 



BINARY TO 
UNITARY 
DECODER 
CD 40J8 B 



, CODE EXECUTE 



DUAL 
MONOSTABLE 
MULTIVIBRATORS 
54LSI23 



10 MH/ 
CRYSTAL 



POWER 

ON 
STROBE 



▼ 

PARALLEL 

DATA 
INTERFACE 



CONFIGURATION DATA 
(DC INPUTS IN 
THIS EXAMPLEI 



FIGURE 2. SIMPLE REMOTE TERMINAL 



HS-3273 - A Simple Remote Terminal 



As previously stated, the BlU consists of two LSI circuits, HS-3273' 
and HS-3274. In the most elemental applications, HS-3273 can 
be used without HS-3274 to perform the remote terminal function. 
The basic block diagram of HS-3273 is depicted in Figure 1. 
Referring to Figure 1, some of the control lines allow for initial- 
ization and for transfer of words (command words, status words 
and error words) through the circuit's I/O interface. The DMA 
control liri' s allow for the transfer of data words through the I/O. 

Figure 2 illustrates HS-3273 embedded in a host that is functioning 
as a simple remote terminal. In this configuration, the various 
logic elements are assumed to be CMOS compatible and connect 
directly to the HS-3273 device. The application is set up with 
output registers ready to accept data from the HS-3273 when it 
outputs data on its I/O bus. Data is supplied to the HS-3273 
I/O bus when requested through input tri-state buffers. The flow 
of data is controlled by word count decodes and the DMA READ 
and DMA WRITE lines. The binary-to-unitary decoder (CD4028B) 



converts the word count into discrete lines which select both an 
input tri-state buffer and an output register. Inpu t or output is 
then determined by an active DMA READ or active DMA W RITE. 
To satisfy the DMA handshake requirements in this case, a DMA 
REQUEST is fed into the DMA GRANT input and the "OR" of 
DMA WRITE or DMA READ is fed into the DMA ACKNOW- 
LEDGE input. Initialization is satisfied by sending the HS-3273 
configuration information through a separate tri-state buffer. 
Initialization occurs when the RESET line is pulsed and followed 
by the CODE EXECUTE line going active with the 2^ bit of the 
I/O bus set high. Under these conditions the HS-3273 treats 
I/O bits 2l5-2l as configuration data. This data includes mode 
information (8-bit/16-bit and controller/remote), box address, 
bus-accept status and manchester input configuration control. 
The system PWR ON STROBE can be used to enable passage of 
configuration data to the HS-3273 and can be used to generate 
the RESET and CODE EXECUTE signals as shown. 



© 
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PIN 
1 
2 



O 
C 

o 
o 

"e 

<D 
CO 

CO 



cd 



10 



11 



12 



13 



14 



FUNCTION 



Vcc - Power Supply Pin = +5\/± 5% 



HS-3273 Pin Function List 

PIN 



I/O 2^ - Bidirectional data bus utilized for command and 
data transfer between the host electronics including 
HS-3274 or equivalent and HS-3273. 

I/O 2^ - Bidirectional data bus utilized for command and 
data transfer between the host electronics including 
HS-3274 or equivalent and HS-3273. 

I/O 210 - Bidirectional data bus utilized for command 
and data transfer between the host electronics including 
HS-3274 or equivalent and HS-3273. 

I/O 2^1 - Bidirectional data bus utilized for command 
and data transfer between the host electronics including 
HS-3274 or equivalent and HS-3273. 

I/O 2^2 - Bidirectional data bus utilized for command 
and data transfer between the host electronics including 
HS-3274 or equivalent and HS-3273. 

I/O 2l3 - Bidirectional data bus utilized for command 
and data transfer between the host electronics including 
HS-3274 or equivalent and HS-3273. 

I/O i^^ - Bidrectional data bus utilized for command 
and data transfer between the host electronics including 
HS-3274 or equivalent and HS-3273. 

I/O 2^5 _ Bidirectional data bus utilized for command 
and data transfer between the host electronics including 
HS-3274 or equivalent and HS-3273. 



DMA ACKNOWLEDGE - Input from host electronics 
indicating that a DMA write cycle has been completed 
or during a read cycle, that data for the BID is present 
on the I/O bus. 



DMA WRITE 



Output to host electronics issued following 
indicating that the I/O bus 



receipt of DMA GRANT 
contains data to be written to memory 



DMA GRANT - Input from host electronics following 
issuance of DMA REQUEST indicating that the I/O bus 
is inactive and that the host is ready to proceed with the 
DMA. 



DMA READ - Output to host electronics issued following 
receipt of DMA GRANT indicating that the HS-3273 
desires data from its host's memory. 



15 



16 

17 

18 

19 

20 

21 
22 



23 



24 



25 



FUNCTION 



BUSY/DISABLE - Input which indicates to the BlU that 
the host is busy. This signal inhibits DMA activity within 
HS-3273; it will also result in setting the busy bit in the 
status word and only returning the status word if the 
BUSY/DISABLE line is active during the trailing edge 
time of CMD WD LD (O/SEND STATUS WD (RT). 

WORD COUNT 20 - Output and least significant bit of a 
word indicating the number of DMA cycles required to 
fulfill a command. 

WORD COUNT 21 - Output and 2^ bit of a word indi- 
cating the number of DMA cycles required to fulfill a 
command. 

WORD COUNT 22 - Output and 22 bit of a word indi- 
cating the number of DMA cycles required to fulfill 
a command. 

WORD COUNT 23 - Output and 2^ bit of a word indi- 
cating the number of DMA cycles required to fulfill 
a command. 

WORD COUNT 2^ - Output and most significant bit 
of a word indicating the number of DMA cycles required 
to fulfill a command. 

GND - Circuit ground. 



MESSAGE COMPLETE - Output to host electronics 
indicating completion of transmission onto the serial bus 
or completion of message reception. Once a message 
handling process is started, HS-3273 implements the 
appropriate algorithm and always follows that with a 
message-complete indication. 

CMD WD LD(C)/SEND STATUS WD(RT) - Input 
(in Controller Mode) used to stimulate HS-3273 to 
accept for transmission a command word present on the 
16 bit I/O bus. In the Remote Mode, pin 23 is an output 
used by HS-3273 to indicate a command word for the 
terminal being processed; in the Remote Mode, HS-3273 
expects to receive status-word-related data (Terminal- 
Fail flag, subsystem flag and service request) on 16-bit 
I/O bus bits 20, 21, 22, respectively. 



DMA REDDEST - Output to host electronics indicating 
that HS-3273 is ready to perform a DMA transfer. 



CMD WD/STATUS WD PRESENT - Output to host 
electronics indicating that HS-3273 has presented a 
command or status word on the I/O bus resulting from 
reception of the beginning of a message. 

MANCHESTER OUT T - True encoder output to serial 
bus transmitter. Held atlogic "V'when HS-3273 encoder 
is inactive. 
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HS-3273 Pin Function List (Continued) 



PIN FUNCTION 

26 MANCHESTER OUT F - False encoder output to serial 
bus transmitter. Held at logic "1" when HS-3273 is 
inactive. 



27 ERROR PRESENT - Discrete output to host electronics 

indicating that an error has been detected in a received or 
transmitted message. During the time when HS-3273 
output is active, ERROR PRESENT becomes an input; 
a "1" or "0" present on pin 27 during the time of the 
trailing edge of CMD WD/STATUS WD PRESENT will be 
transferred into the status word's message-error (Dit 
position. This feature allows the RT to indicate to the 
controller that some aspect of the command word just 
received was invalid. 



28 CODE EXECUTE - Input from host electronics which 

enables the HS-3273 command decoder to accept con- 
figuration and/or command data present on the I/O bus. 
The CODE EXECUTE strobe keys on the state of 20 
of the I/O bus. When 2^ = 1 during the strobe time, the 
data on the I/O bus is considered to be configuration 
information (see configuration data format); otherwise, 
HS-3273 interprets I/O bus bits 2^ and 2^ as follows: 

2^ 2^ Function 

HS-3273 reset 

1 Next message will be RT-to-RT 

(controller only) 

1 Output Error Data 
1 1 (Not Used) 

Note, when the command to "output error data" is 
issued, HS-3273 will respond with data on its lower byte. 
The data output will remain stable until the host issues 
a second CODE EXECUTE strobe. This second strobe 
(with the host's I/O bus drivers in the high impedance 
state) will unlatch a flip flop in HS-3273 and cause the 
HS-3273 lower byte I/O bus drivers to enter the high 
impedance state. 



29 RESET - Initialize s the H S-3273. HS-3273 is inhibited 

after receipt of a RESET strobe until HS-3273 is con- 
figured by CODE EXECUTE together with appropriate 
configuration data on the I/O bus. 



PIN FUNCTION 

30 CLOCK 2 - For data rates greater than 2 Mbps, CLOCK 
2 is to be an asynchronous clock at 2X data rate. For 
data rates less than 2 Mbps, CLOCK 2 is to be grounded. 

31 CLOCK 1 - For data rates greater than 2Mbps, CLOCK 1 
is to be a synchronized 2X clock to MANCHESTER IN. 
For data rates less than 2 Mbps, CLOCK 1 is to be an 
asychronous 10X data rate clock. 

32 MANCHESTER IN - Input from serial bus received in 
single-ended bi-phase manchester form. 

33 I/O 20 - Bidirectional data bus utilized for command and 
data transfer between the host electronics including HS- 
3274 or equivalent and HS-3273. 

34 I/O 2^ - Bidirectional data bus utilized for command and 
data transfer between the host electronics including HS-- 
3274 or equivalent and HS-3273. 

35 I/O 22 - Bidirectional data bus utilized for command and 
data transfer between the host electronics including HS- 
3274 or equivalent and HS-3273. 

36 I/O 23 - Bidirectional data bus utilized for command and 
data transfer between the host electronics including HS- 
3274 or equivalent and HS-3273. 

37 I/O 2^ - Bidirectional data bus utilized for command and 
data transfer between the host electronics including HS- 
3274 or equivalent and HS-3273. 

38 I/O 2^ - Bidirectional data bus utilized for command and 
data transfer between the host electronics including HS- 
3274 or equivalent and HS-3273. 

39 I/O 26 - Bidirectional data bus utilized for command and 
data transfer between the host electronics including HS- 
3274 or equivalent and HS-3273. 

40 I/O 2I - Bidirectional data bus utilized for command and 
data transfer between the host electronics including HS- 
3274 or equivalent and HS-3273. 
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HS-3273 Configuration Data Format 


1/0 20 - 


1 says data on other I/O bits is configuration information. 


I/O 27 - Don't care. 


I/O 2l - 


1 says HS-3273 operates in 16-bit mode; 


1/028 _ 1 says data on the I/O pins is configuration information. 




says HS-3273 operates in 8-bit mode. 








1/0 29 - Don't care. 


1/0 22 . 


1 says HS-3273 internal sampler will be used. 






says HS-3273 will be supplied with sampled 


I/O2IO- Don't care. 




manchester. 








l/n 9II Torminnl nHrlrocc kit Ofl 

1/ u ^ ' ' - 1 errninai auoress dii Z". 


1/0 23 . 


1 says HS-3273 will accept bus control if offered 






controller terminal function. 


1/0 212- Terminal address bit 2I. 




says HS-3273 refuses controller terminal function. 








1/0 213- Terminal address bit 22. 


I/O 24 - 


1 means RT to RT data is stored. 






means RT to RT data is not stored. 


I/O 2I4 - Terminal address bit 23. 


1/0 25 - 


1 says HS-3273 is to be a controller terminal. 


1/0 215- Terminal address bit 24. 




says HS-3273 is to be remote terminal. 






NOTE: When operating in the 8-bit mode, the I/O pins in the lower 


1/0 26 _ 


Don't care. 


byte must be paired off to the corresponding I/O pins in 




the upper byte. 



Timing Diagram 



code execute 
strobe' 



•200 MIN 



50 MIN' 



120 MIN 



BlU I/O LINES 





1 1 






\ 


VALID CMD 


\ 





RESETTING BlU NO. 1 VIA CONTROL CODE 



•200 MIN 



RESET' 



RESET BlU NO. 1 VIA RESET PIN 



■800 MIN 



CMD WORD LOAD/SEND STATUS 



180 MIN 



BlU I/O LINES 



VALID CMD WORD DATA 



NOTE: ALL TIMES IN nSEC 



LOADING BlU NO. 1 (AS CONTROLLER) 
WITH A COMMAND WORD FOR TRANSMISSION 
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REFERENCE CLOCKS 
INTERNALTO THE BlU NO. 1 




OCCURS IN 
REMOTE MODE ONLY 



BlU NO. 1 I/O LINES 
(16-BITMODE) 
CMD/STATUS PRESENT 
(16-BIT MODE) 



. 8-BIT MODE IS f BlU NO. I/O LINES 

DESIGNED FOR I (8-BITMODE) 

1 AND 2 MHz DATA I CMD/STATUS PRESENT 

RATES I (8-BITMODE) 



VALID CMD WD OR STATUS WD 



I 

45 - 180- 



I I 

-I h 



I I 



■45 - 250 



30 - 300- 



I I 



LS BYTE 



40 - 200: 



MS BYTE 



m— 



20 - 130: 



300 nSEC MIN SETUP TIME 



-0 HOLDTIME (REFERENCED TO 
COMMAND WD LOAD/SEND STATUS). 



VALID USER INPUTS 



WHEN COMMAND WORK LOAD/SEND STATUS IS ACTIVE, 
THE USER MUST SUPPLY INPUTS ON BlU I/O LINES, 22, 
2l AND 20. THESE INPUTS ARE POSITIVE TRUE AND 

2° REPRESENTS THE TERMINALS FAIL FLAG OF THE 

RETURNED STATUSWORD 

21 REPRESENTS THE SUBSYSTEM FLAG AND 

22 PRERESENTS THE SERVICE REQUEST 



RECEPTION OF A COMMAND WORD (RT) OR STATUS WORD (C) 



CUSTOM/SEMICUSTOM 



Harris Semiconductor 



800 MIN- 



CODE EXECUTE 



HOST'S I/O DRIVERS 



CODE EXECUTE 



HOST'S I/O DRIVERS 



HS-3273 I/O DRIVERS 



50 MIN 



I I 



I I 



VALID CONFIGURATION DATA 



LOADING CONFIGURATION DATA INTO HS-3273 



> 



200 MIN 



50 MIN j- 



180 MIN 



< 



VALID OUTPUT ERROR DATA CONTROL CODE 



-I f-. 20 MIN 



100 MAX 



350 MAX 



LOADING AN OUTPUT ERROR DATA REQUEST INTO HS-3273 



CODE EXECUTE 



200 MIN' 



HS-3273 I/O DRIVERS 
(LOWER BYTE ONLY) 



100-350 



VALID ERROR DATA 



> 



CAUSING THE HS-3273 LOWER BYTE TO ENTER Hl-Z STATE 
AFTER HOST HAS READ THE HS-3273 ERROR DATA 



CODE EXECUTE 



HOST'S I/O DRIVERS 



200 MIN- 



50 MIN 



ij I I 

VALID CONTROL CODE (RT TO RT MESSAGE) y - 



NOTE: ALL TIMES IN NANOSECONDS 



LOADING A "NEXT MESSAGE WILL BE RT-TO-RT" 
REQUEST INTO HS-3273 



-120MIN 



4328 



© IC MASTER 1983 



2X INTERNAL DATA RATE CLOCK IS USED WHEN THE HS-3273 IS CONFIGURED TO 
RUN WITH AN ASYNCHRONOUS 10X EXTERNAL DATA RATE CLOCK, A IX INTERNAL 
DATA RATE CLOCK IS SUBSTITUED WHEN THE HS-3273 ISCONFIGURED TO RUN 
WITH A SYNCHRONOUS 2X EXTERNAL DATA RATE CLOCK 



HOST'S I/O DRIVERS 
(READ CASE) 



HS-3273 I/O DRIVERS 
(WRITE CASE) 



LEADING EDGE OF DMA REQUEST IS NOT PHASE RELATED TO THE 2X/1X INTERNAL 
CLOCK; THE CLOCK IS SHOWN FOR REFERENCE USE WITH OTHER DMA SIGNALS 



TRAILING EDGE OF DMA REQUEST 
IS SYNCHRONOUS TO 2X/1X CLOCK 




< VALID DATA IN ^ 
I I 



Tsu + (150TO 350) 



VALID DATA OUT 



-100 MIN 



NOTE: ALL TIMES IN'nSEC 



1X/2X CLOCK 



ACKNOWLEDGE 



DMA SEQUENCE FOR HS-3273 
(CONFIGURED FOR 16-BIT I/O DATA BUS) 




V////////////JI 

I 

200 nSECMIN 



8-BIT MODE (2 READ CYCLES) 



1X/ 2X CLOCK 
REQUEST 




, Tp + Tsu 
8-BIT MODE (2 WRITE CYCLES) 

DMA CONTROL SEQUENCE FOR BlU NO. 1 



nSEC MIN 
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Packaging 



JUUULJULJLJUl_ILJl_ILJl_ll_IUUl_ILJU 

^ PIN 1 




1. All dimensions in inches; millimeters are shown in parentheses. 

2. All dimensions! .010 (1 0.25mm) unless otherwise shown. 



Test Product Flow 

HARRIS SEMICONDUCTOR PRODUCT FLOW 
MIL-M-38510/MIL-STD-883, METHOD 5004 CLASS B 

100% SCREENING PROCEDURE 





SCREEN 


MIL-STD-883 METHOD/COND. 




Internal Visual 


2010Cond. B, 




Stabilization Bake 


1008 Cond. C (7A hrs. minimum) 


(2) 


Terriperature Cycling 


1010 Cond. C 


(T) 


Constant Acceleration 


2001 Cond. E, Yl plane 




) 


Seal: @ Fine 
@ Gross 


1014 Cond. A or B 
1014 Cond. C2 


(e 




Initial Electrical 


Harris Specifications 




Burn-In Test 


1015, 160 hrs. (3 1250C (or equiv- 
alent) (Burn-In circuits enclosed) 




Final Electrical 
100% go-no-go 


Tested at Worst Case Operating 
Conditions 


(9) 


External Visual 


2009 Sample Inspection 



Note: Traceability 



All devices are assigned date code identification that provides traceability 
back to the inspection lot. 

Branding. All devices are branded with the part number and EIA date code. 

Aged Products: Product that has been held for more than 24 months will be reinspected. 
prior to shipment to group A inspection requirements. 

Additional 

Requirements: Sample Group A electrical tests are performed on a lot acceptance basis. 



Sales Offices 

EASTERN REGION 

8300 Greensboro Drive 
McLean, Virginia 22102 
(703) 448-5400 
TWX: 710-833-0340 

Five Old Concord Road 
Burlington, MA 01803 
(617) 273-1020 
TWX: 710-332-1074 

106 Seventh Street 
Garden City, NY 11530 
(516) 747-6776 
TWX: 510-220-1527 



WESTERN REGION 

1503 South Coast Drive 
Suite 320 

Costa Mesa, CA 92626 
(714) 957-6557 
TWX: 910-595-1533 

EAST COAST 

7040 Lake Elienor Drive 
Suite 113 

Orlando, FL 32809 
(305) 851-9450 



MIDWEST REGION 

2850 Metro Office Park 
Bloomington, MN 55420 
(612) 854-3224 
TWX: 910-576-3418 



HOME OFFICE 



EUROPEAN 

Harris Systems Ltd. 

Semiconductor Programs Division 

P.O. Box 27 

145 Farnham Road 

Slough SL1 4XD 

United Kingdom 

Tel: 34666 

TWX: 848174 



PO. Box 883 
Melbourne, FL 32901 
(305) 729-5585 
TWX: 510-959-6259 



CUSTOM INTEGRATED CIRCUITS DIVISION 
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ARINC 429 Bus Interface 
Line Driver Circuit 



Features 

9 INPUTS t2l AND CMOS COMPATIBLE 



O ADJUSTABLE RISE AND FALL TIMES VIA 
2 EXTERNAL CAPACITORS 

• PROGRAMMABLE OUTPUT DIFFERENTIAL RANGE 
VIA VOLTAGE REFERENCE INPUT (Vref) 

O POWER STROBE INPUT PERMITS LOW QUIESCENT 
POWER 0F< 20mW 

• OUTPUTS ARE INHIBITED (0 VOLTS) IF DATA (A) AND 
DATA (B) INPUTS ARE BOTH IN THE "LOGIC ONE" 
STATE 

O CAN OPERATE UP TO A 100 KILOBITS DATA RATE 

OUTPUT SHORT CIRCUIT PROOF AND CONTAINS 
OVERVOLTAGE PROTECTION 

O DATA "A" AND DATA "B" SIGNALS ARE "AND'D" 
WITH CLOCK AND SYNC SIGNALS 

O FULL MILITARY TEMPERATURE RANGE 




16 LEAD BRAZED DIP 



LEAD 
COUNT 


DIM 
A 


DIM 
B 


DIM. 
C 


DIM. 
D 


DIM. 
E 


DIM. 
F 


DIM. 
G 


DIM. 
H 


DIM. 
L 


DIM. 
O 


DIM 

S 


16 


200 


014 
023 


008 
Olb 


840 


220 
310 


290 
320 


030 
070 


.100 
BSC 


.12b 
.200 


.015 
.060 


060 



NOTE-. DIMENSIONS IN INCHES 



MAX. 



Description 



The HS-3182 ARINC 429 bus interface driver circuit is a 
monolithic dielectrically isolated bipolar differential line driver 
designed to meet the specifications of ARINC 429. This device 
is intended to be used with a companion chip, HS-3282 CIVIOS 
ARINC bus interface circuit, which provides the data formatting 
and processor interface function. 

All logic inputs are T L and CMOS compatible. In addition to the 
DATA(A) and DATA(B) inputs there are also inputs for a CLOCK and 
SYNC signal which are AND'D with the DATA inputs. This feature 
was added to enhance system performance and to allow the 
HS-31 82 to be used with devices oth er than th e HS-3282. Also ad- 
ding to system performance is the STROBE input. To minimize 
power consumption the STROBE input can be asserted to place the 
chip in the power-down mode where it draws substantially less cur- 
rent. Four power supplies are required; + V 1 5V ±1 0%, 
- V = ^ 1 5V ± 10%, V.| = 5V ± 5% and Vp^p Vp^p is used to pro- 
gram the output voltage swing, such that Vgy-p (DIFF)= ±2Vppp. 
Typically, Vrpp =V-, =5V± 5%. ' 

The driver output impedance is 7512 ±20% at 25 °C. Output 
rise and fall times are programmed through the use of two 
external capacitors, Ca and Cg. To meet the requirements for rise 
and fall times as specified in ARINC 429,C^= Cg= 75pF for the 
high speed operation (100 KBPS) and 500 pF for the low speed 
operation (12-14.5 KBPS). The outputs are protected against 
overvoltage and short circuit as shown in the Block Diagram. This 
device is designed to operate with a case temperature range of 
-55°C to -f 125°C. 



Trutti Table 



STROBE 


SYNC 


CLOCK 


DATA 

(Al 


DATA 

(Bl 


'^OUT 


^OUT 


COMMENTS 


H 


X 


. X 


X 


X 


Hl-Z 


Hl-Z 


Power Down 
















State 


L 


X 


L 


X 


X 


OV 


OV 


NULL 


L 


L 


X 


X 


X 


OV 


OV 


NULL 


L 


H 


H 


L 


L 


OV 


OV 


NULL 


L 


H 


H 


L 


H 


-Vref 


+ Vref 


LOW 


L 


H 


H 


H 


L 


+ Vref 


-Vref 


HIGH 


L 


H 


H 


H 


H 


OV 


OV 


NULL 



Blocl< Diagram 




lEVELSHIFTER 
& SLOPE 
CONTROL lAl 



LEVEL SHIFTER 
AND SLOPE 
CONTROL IS) 




OVERVOLTAGE 
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Pinout TOP VIEW 
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Specified tions 



ABSOLUTE MAXIMUM RATINGS 



Voltage Between 

+ V and -V terminals 
Vl 

Vref 

Logic Input Voltage 
Output Short 

Circuit Duration 
Output Overvoltage 

Protection 



40V 

7V 

6V 

(Gnd-0.3V) to (Vi +0.3V) 
See Note 1 
See Note 3 



OPERATING RANGE 

Operating Voltage: 
+ V 
-V 
VI 

Vref l^or ARINC 429) 
Vrep (applications other 
than ARINC) 
Operating Case Temperature 
- Storage Temperature 



+15V ± 10% 
-15V ± 10% 
5V ± 5% 
5V ± 5% 

OV to 6V 

-55°C to +125°C 
-65°C to +150°C 



ELECTRICAL CHARACTERISTICS 



+ V = + 1 5V± 10%, -V = - 1 5V±10%,Vi = Vr£p = 5V±5% 
Case Tennperature: -55°Cto +125°C 



SYMBOL 



PARAMETER 


MIN. 


TYP. 


MAX. 


UNITS 


TEST CONDITION 


Supply Current +V (Power Down) 


-475 


+ 10 


475 


/iA 


STROBE =H 


Supply Current -V (Power Down) 


-475 


+ 10 


475 


/iA 


strobe = H 


Supply Current +V (Operating) 




1 1 


16 


mA 


No Load (0-100 kBps) 


Supply Current -V (Operating) 




- 10 


- 16 


mA 


No Load (0-100 kBps) 


Supply Current V-) (Operating) 




600 


975 


/iA 


No Load (0-100 kBps) 


Supply Current Vref (Operating) 


- 1.0 


- 0.4 


-0.1 5 


mA 


No Load (0-100 kBps) 


Logic "1" Input Voltage 


2.0 






V 


Logic "0" Input Voltage 






0.6 


V 




Output Voltage High 


VREF 


Vref 


VREF 




No Load (0-100 kBps) 


(Output to ground) 


( - 250 mV) 




( + 250mV) 




Output Voltage Low 


-VREF 


-Vref 


-Vref 




No Load (0-100 kBps) 


(Output to ground) 


( - 250mV) 




( + 250mV) 




Output Voltage Null 


-250 





+ 250 


mV 


No Load (0-100 kBps) 


Input Current (Input Low) 




- 1 


-20 


/iA 


Input Current (Input High) 




1 


10 


/iA 




Output Short Circuit Current 


-80 


- 100 




mA 


Short to GND 


(Output High) 












Output Short Circuit Current 


80 


100 




mA 


Short to GND 


((Dutput Low) 












Input Capacitance 






1 5 


pF 




Supply Current +V (Short Circuit) 






1 50 


mA 


Short to GND 


Supply Current - V (Short Circuit) 






- 1 50 


mA 


Short to GND 



•CCPD I +Vl 
'CCPD ( - V) 
'CCOP (+V) 

'ccop ' - V) 

'CCOP IVl) 

k:coP(VR,p, 

ViL 
VOH 

Vol 
Vnull 

1|L 
'IH 

'OHSC 



OLSC 



C|N 

'sc ( -I- V) 
'SC ( -V) 



NOTES: 

© 



Heat sink may be required for 1 OOKBPS @ + 1 25"C and outout short circuit (5) t 1 25"C. 
Thermal Characteristics: Tq^se """(Junction) " ^(Junction - Case) ^(Dissipation). 



Where: j 



(Junction iVlax) 



4- 1 75°C 



® 



Full Load for ARINC 429; 
Diagram). 



O (Junction - Case) =19-6°C/W 
©(Junction- Ambient) =86.5°C/W 
Rl =400S2 and CL = 30,000pF in parallel between Aqjjj and Bqut- '^^^ Block 



Output Overvoltage Protection: The fuses used for output overvoltage protection may be blown by a fault at 
each output of greater than +6.5V relative to GND. 



POWER SPECIFICATIONS NOMINAL POWER (S)2 5 °C, -fV = 1 5V, -V= -15V, = Vref = 5V 



DATA RATE 
(KBPS) 


LOAD 


-fV 


-V 


Vl 


CHIP 
POWER 


POWER 
DISSIPATION 
IN LOAD 


0-100 

12.5-14 

100 


No Load 
Full Load* 
Full Load" 


1 1 mA 
24 mA 
46 mA 


- 10 mA 
-24 mA 
-46 mA 


600 IJA 
600 flA 
600 /iA 


325 mW 
660 mW 
1 watt 


q 

60 mW 
325 mW 



•See Note (2) above. 
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Typical Application 



PIN NUMBERS INDICATED BY I I 



HS-3282 429DO 

CMOS 

ARINC 
CIRCUIT 



isT]" ii2Tr 



r 



HS-3182 
ARINC 
DRIVER 
CIRCUIT 



AOUT 

Bout 



1? 



FROM SYSTEM OR 
GROUNDED IF NOT USED 



The rise and fall time of the outputs are set to ARINC 
specified values by Ca and Gb- Typical Ca = Cb = 
75pF for high speed and 500pF for low speed opera- 
tion. The output HI and low levels are set to ARINC 
specifications by Vrep_ 



-15V PIN NO. 10, 15 = NC 



Driver Waveforms 




When the Data (A) input is in the Logic One state and 
the Data (B) input is in the Logic Zero state, A Out is 
equal to Vrep and B Out is equal to -Vref -his 
constitutes the Output High state. Data (A) and Data 
(B) both in the Logic Zero state causes both A Out 
and B Out to be equal to OV which designates the 
output Null state. Data (A) in the Logic Zero state 
and Data (B) in the Logic One state cause A Out to be 
equal to -Vref and B Out to be equal to Vref 
which is the Output Low state. Both A Out and B 
Outputs are high impedance when the transmitter is 
disabled via the power strobe input. 



Burn-In Schematic 



C3 . 



-O 



16 15 14 13 12 11 10 9 

HS-3182 

1 2 3 4 5 6 7 8 
I 





-I- 5V 




R =400^2 , % watt. 
CI =0.03/j F 
C2=C3 = 500 pF, NPO. 
+ \J= +-[ 5V± 10%. 
-V = - 1 5V± 10%. 
V-| = -t-5V± 10%. 



Ambient Temp. Max = -l-125°C 
Package = 16 Lead Brazed Dip 
Pulse Conditions = 

A & B = 6.25KHZ, 25% on & 75% off duty cycle. 
, B is delayed one-half cycle and in sync with A. 



A 0.01 F decoupling capicitor is required on each of the 
three supply lines (-i-V, -V, and V-]) at every 3rd Burn-in 
socket. 
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HARRIS SEMICONDUCTOR PRODUCT FLOW 
MIL-STD-883. METHOD 5004 CLASS B 



100% SCREENING PROCEDURE 



Note: 

Traceability: 

Branding: 
Aged Products: 







SCREEN 


MIL-STD-883 METHOD/COND. 




Internal Visual 


2010 Cond. B. 




Stabilization Bake 


1008 Cond. C (24 hrs. minimum) 




Temperature Cycling 


1010 Cond. C 


G) 


Constant Acceleration 


Z\j\j\ Cond. b, Yl plane 






Seal: @ Fine 
(B) Gross 


1014 Cond. A or B 
1U14 Cond. C2 






Initial Electrical 


Harris Specifications 




Burn-In Test 


1015, 160 hrs. @ 1250c (or equiv- 
alent) (Burn-In circuits enclosed) 


® 


Final Electrical 
100% go-no-go 


Tested at Worst Case Operating 
Conditions 


(9) 


External Visual 


2009 Sample Inspection 



All devices are assigned date code identification that provides traceability 
back to the inspection lot. 

All devices are branded with the part number and EIA date code. 

Product that has been held for more than 24 months vyill be reinspected 
prior to shipment to group A inspection requirements. 



Additional 
Requirements: 



Sample Group A electrical tests are performed on a lot acceptance basis. 



Sales Offices 

EASTERN REGION 

8300 Greensboro Drive 
McLean, Virginia 22102 
(703) 448-5400 
TWX: 710-833-0340 

Five Old Concord Road 
Burlington, MA 01803 
(617) 273-1020 
TWX: 710-332-1074 

106 Seventh Street 
Garden City, NY 11530 
(516) 747-6776 
TWX: 510-220-1527 



WESTERN REGION 

1503 South Coast Drive 
Suite 320 

Costa Mesa, CA 92626 
(714) 957-6557 
TWX: 910-595-1533 

EAST COAST 

7040 Lake Ellenor Drive 
Suite 113 

Orlando, FL 32809 
(305) 851-9450 



MIDWEST REGION 

2850 Metro Office Park 
Bloomington, MN 55420 
(612) 854-3224 
TWX: 910-576-3418 



HOME OFFICE 



P.O. Box 883 
Melbourne, FL 32901 
(305) 729-5585 
TWX: 510-959-6259 



EUROPEAN 

Harris Systems Ltd. 

Semiconductor Programs Division 

RO. Box 27 

145 Farnham Road 

Slough SL1 4XD 

United Kingdom 

Tel: 34666 

TWX: 848174 
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" ^3 ^3 

CMOSARINC 
Bus Interface Circuit 



Description 

The Harris HS-3282 is a high performance CMOS 
bus interface circuit that is intended to meet the re- 
quirements of ARINC Specification 429, and similar 
encoded, time multiplexed serial data protocols. 
The ARINC 429 bus interface circuit consists of two 
(2) receivers and a transmitter operating indepen- 
dently as shown in Figure 1. The two receivers oper- 
ate at a frequency that is ten (10) times the receiver 
data rate, which can be the same or different from 
the transmitter data rate. Although the two receiv- 
ers operate at the same frequency, they are func- 
tionally independent and each receives serial data 
asynchronously. The transmitter section of the 
ARINC bus interface circuit consists mainly of a 
First-ln First-Out (FIFO) memory and timing circuit. 
The FIFO memory is used to hold eight (8) ARINC 
data words for transmission serially. The'timing cir- 
cuit is used to correctly separate each ARINC word 
as required by ARINC Specification 429. 

Even though ARINC Specification 429 specifies a 
32-bit word, including parity, the HS-3282 can be pro- 
grammed to also operate with a word length of 25 
bits. The incoming receiver data word parity is 
checked, and a parity status is stored in the receiver 
latch and is outputted on Pin BD08 during the 1st 
word. [A logic "0" indicates that an odd number of 
logic "1 "s were received and stored; a logic "1 " indi- 
cates that an even number of logic "1 "s were receiv- 
ed and stored]. In the transmitter the parity gener- 
ator will generate either odd or even parity depend- 
ing upon the status of PARCK control signal. A logic 
"0" on BD12 will cause odd parity to be generated 
and inputted to the output data stream. Conversely, 
a logic "1" on BD12 will result in the generation of 
even parity that will be inputted to the output data 
stream. 

More versatility is provided in both the transmitter 
and receiver by the addition of an external TTL clock 
input allowing the bus interface circuit to operate at 
data rates from to 1 megabits. The TTL external 
clock must be ten (10) times the data rate to insure 
no data ambiguity. 

The ARINC bus interface circuit is fully guaranteed 
to support the data rates of ARINC specification 429 
over both the voltage ( ± 10%) and full military tem- 
perature range. It interfaces with TTL, CMOS or 
NMOS support circuitry, and uses the standard 
5-volt Vcc supply. 

Copyright © Harris Corporation 1982 



Features 

ARINC SPECIFICATION 429 COMPATIBLE 
DATA RATES OF 100 KILOBITS OR 12.5 KILOBITS 
SEPARATE RECEIVER AND TRANSMITTER SECTION 
DUAL AND INDEPENDENT RECEIVERS, CONNECTING 
DIRECTLY TO ARINC BUS 

SERIAL TO PARALLEL RECEIVER DATA CONVERSION 

PARALLEL TO SERIAL TRANSMITTER DATA CONVERSION 

WORD LENGTHS OF 25 OR 32 BITS 

PARITY STATUS OF RECEIVED DATA 

GENERATE PARITY OF TRANSMITTER DATA 

AUTOMATIC WORD GAP TIMER 

SINGLE 5-VOLT SUPPLY 

LOW POWER DISSIPATION 

FULL MILITARY TEMPERATURE RANGE 



Pinout 



TOP VIEW 



VccC 

429DI1(A)[ 
429DI1{B)C 
429DI2(A)Q 
429DI2(B)^ 
D/R1 C 
D/R2 C 

selC 
iKTiC 

iN2 C 

BD14C 
BDiaf 
BDI2C 
BD1l[ 
BDI0C 
BD09 [_ 
BD08[ 
BD07[ 
BDOeC 



]n/c 

]mr 
3tx clk 
]ttlclk 

]FC 

]F 

]CWSTR 
] ENTX 
] 429D0 
] 429D0 

]tx/r 

] PL2 

]plT 

]bdoo 

]bdoi 

]bD02 
]bD03 
]bD04 
]bD05 

3gnd 



© 
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ABSOLUTE MAXIMUM RATINGS 




Voltage at any Pin (Except 2, 3, 4, & 5) 


-0.3V to Vcc +0.3V 


Voltage at Pins 2, 3, 4, & 5 


- 29V to + 29V 


Maximunn Vcc 


7.0V 


Operating Temperature Range 


-55°Cto +125X 


Storage Temperature 


-eS'C to +150°C 


CAUTION: To prevent permanent damage to this device, care should be exercised to insure 


that the absolute maximum ratings for supply voltages, temperature and voltage 


or current at any pin is not exceeded during both static and dynamic operation. 



Specifications i-IS-3282 



33 



ELECTRICAL CHARACTERISTICS 



Vcc = 5V ± 5% TA = Operating Temperature Range 



SYMBOL 



V|H 
V|L 
V|N 
VCH 
l|H 
l|L 
R| 

Rh 
Rg 

C| 
Ch 

cg 



V|H 
V|L 

h 



V|H 
V|L 
l|H 

l|L 
C| 



VOH 

Vol 

Co 

'cc-i 
'go? 



PARAMETER 



ARINC INPUTS 
Logic "1" Input Voltage 
Logic "0" Input Voltage 
Null Input Voltage 
Common Mode V 
Input Leakage 
Input Leakage 

Differential Input Impedance 
Input Impedance to Vcc 
Input Impedance to GND 
Differential Input Capacitance' 
Input Capacitance to Vqc * 
Input Capacitance to GND* 

BI-DIR. INPUTS 



Logic "1" Input Voltage 
Logic "0" Input Voltage 
Input Leakage 

ALL OTHER INPUTS 
Logic "1" Input Voltage 
Logic "0" Input Voltage 
Input Leakage (Except Pin 36) 
Input Leakage (Pin 36) 
Input Leakage 
Input Capacitance* 

OUTPUTS 
(Including Bi-directional Outputs) 
Logic "1" Output 
Logic "0" Output 
Output Capacitance* 
Supply Current Stand-by 

Supply Current Operation 



MIN 



6.7 
-6.7 
-2.5 

75 
-200 
6 

12 
12 



2.1 
-1.5 

3.5 



2.7 



TYP 



10 
-10 


135 
-325 



MAX 



13 
-13 
+ 2.5 
±5 
200 
-450 



20 
20 
20 



0.7 
-1.5 



0.7 
10 
50 
-10 
15 



0.4 
15 
20.0 

20.0 



UNITS 



V 
V 
V 
V 

/xA 

Kn 

Kfi 

Kn 

PF 
PF 
pF 



V 
V 



V 
V 

fiA 
fiA 
liA 
pF 



V 
V 
pF 
mA 

mA 



'Guaranteed but not tested. 



TEST 
CONDITIONS 



Pin 2-3, 4-5 
Pin 2-3, 4-5 



V|N = VCC 
VlN = 



0<V|N<Vcc 



V|N = VCC 
V|N = Vcc 
V|N=0 



Iqh = - 1.5mA 
IOL=1-8mA 

Vcc = 5.5, 
V|N = 
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Specifications HS-3282 



ELECTRICAL CHARACTERISTICS (Continued) 



SYMBOL 



PARAMETER 



DATA RATE = 100 KBFS 



MIN 



MAX 



DATA RATE = 12.5 KBFS 



MIN 



MAX 



UNITS 



TEST 
CONDITIONS 



Fd 

Tlhc 
Thlc 
Tmr 



Td/r' 

Td/ren 
Ten 
Tenen 
Tend/r 

Ten DATA 

Tensel 

TSELEN 

tdataen 



TCWSTR 

TCWSET 
TCWHLD 



TPL 
TPL12 

ttx/r 

tqwset 

Tdwhld 



Ten DAT 

Tbit 

tnul 

Tdtx/r 

Tentx/r 
tgap 

Tenpl 

TPLEN 

Ttx/Ren 



Clock Frequency 
Data Rate 

TTL Clock Rise Time 
TTL Clock Fall Time 
Master Reset Pulse Width 

RECEIVER TIMING 
Receiver Device Ready Time 
From 32nd Data Bit 
Device Ready to Enable Time 
Data Enable Pulse Width 
Data Enable to Data Enable Time 
Data Enable to Device Ready 
Reset Time 

Output Data Valid to Enable Time 
Data Enable to Data Select Time 
Data Select to Data Enable Time 
Output Data Disable Time 

CONTROL WORD TIMING 
Control Word Register Strobe 
Pulse Width 

Control Word Setup Time 
Control Word Hold Time 

TRANSMITTER FIFO 

WRITE TIMING 

Parallel Load Pulse Width 
Parallel Load 1 to Parallel 
Load 2 Delay 

Transmitter Ready Delay Time 
Data Word Setup Time 
Data Word Hold Time 

TRANSMITTER OUTPUT TIMING 



Enable Transmit to Output Data 
Valid Time 

Output Data BIT Time 
Output Data Nul Time 
Data Transmission Word to 
TX/R Set Time 

Enable Transmit Turn Off Time 
Data Word Gap Time 
REPEATER OPERATION TIMING 



Data Enable to Parallel 
Load Delay Time 
Data Enable Hold For Parallel 
Load Time 

Enable Transmit Delay Time 



200 





200 
50 



20 
20 



130 
130 




200 


110 




4.95 
4.95 




39.6 



1 

100 
10 
10 



16 



200 
200 



30 



840 



25 
5.05 
5.05 

50 

40.4 



200 




200 
50 



20 
20 



130 
130 




200 


110 




39.6 
39.6 





316.8 



1 • 

12.5 
10 
10 



128 



200 
200 



30 



840 



200 
40.4 
40.4 

50 

323.2 



MHz 

KHz 
ns 
ns 
ns 



fJLS 

ns 
ns 
ns 

ns 
ns 
ns 
ns 
ns 



ns 
ns 
ns 



ns 
ns 
ns 
ns 



/iS 

US 

ns 
ns 
^s 



ns 
ns 



= 50% 
Duty Cycle 



1. 60-40 Duty Cycle Acceptable 2. Same Delay For 25 bit Word Format 



Crystal Specifications 



PARAMETER 


TYPICAL CRYSTAL SPEC 


Frequency 

Series Resistance (Max) 
Unwanted Modes 
Type of Operation 
Load Capacitance 


1.000 MHz "AT" Cut 
2500 
-6.0dB (Min) 

Parallel 
32pF ±0.5pf 



HARRIS RECOMMENDS CRYSTAL CR-18A 
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Pin Assignments 



PIN 


SYMBOL 


SECTION 


DESCRIPTION 


t 


Vcc 


Receiver/ 
Transmitter 


Suppiy pin. 5 volts ± 10%. 


2 


429 DI1 (A) 


Receiver 


ARINC 429 data input to Receiver 
1. 

ARINC 429 data input to Receiver 
1. 

ARINC 429 data input to Receiver 
2. 

ARINC 429 data input to Receiver 
2. 

Device ready flag output from Re- 
ceiver 1 indicating a valid data 
word is ready to be fetched. 


3 


429 DM (B) 


Receiver 


4 


429 D12 (A) 


Receiver 


5 


429 DI2 (B) 


Receiver 


6 


dJrT 


Receiver 


7 


DJR2 


Receiver 


Device ready flag output from Re- 
ceiver 2 indicating a valid data 
word is ready to be fetched. 


8 


SEL 


Receiver 


Bus Data Selector - input signal 
to select one of two 16-bit words 
from either Receiver 1 or 2. 


9 


enT 


Receiver 


Input signal to enable data from 
Receiver 1 onto the data bus. 


10 


EN2 


Receiver 


Input signal to enable data from 
Receiver 2 onto the data bus. 


1 -| 


BD15 


Transmitter 


Bi-directional data bus for fetch- 
ing data from either of the Re- 
ceivers, or for loading data into 
the Transmitter memory or con- 
trol word register. See Control 
Word Table for description of 
Control Word bits. 


12 


BD14 


Receiver/ 
Transmitter 


See pin 11. 



DIM 


QVMRrtI 
OT IVlDUL 




DESCRIPTION 


13 


BD13 


Receiver/ 


See pin 


11. 








Trainsmitter 






14 


BD12 


Receiver/ 


See pih 


11. 








Transmitter 






15 


BD11 


Receiver/ 


See pin 


11. 








Transmitter 






16 


BD10 


Receiver/ 


See pin 


11. 








Transmitter 






17 


BD09 


Receiver/ 


See pin 


11. 








Transmitter 






18 


BD08 


Receiver/ 


See pin 


11. 








Transmitter 






19 


BD07 


Receiver/ 


See pin 


11- 








Transmitter 






20 


BD06 


Receiver/ 


See pin 


11. 








Transmitter 






21 


GND 


Receiver/ 


Circuit { 


jround. 








Transmitter 








22 


BD05 


Receiver/ 


See pin 11. . 








Transmitter 








23 


BD04 


Receiver/ 


See pin 


11. Control Word 


func- 






Transmitter 


tion not applicable. 




24 


BD03 


Receiver/ 


See pin 11. Control Word 


func- 






Transmitter 


tion not applicable. 




25 


BD02 


Receiver/ 


See pin 


11. Control Word 


func- 






Transmitter 


tion not applicable. 






BD01 


Receiver/ 


See pin 11. Control Word func- 






Transmitter 


tion not applicable. 




27 


BDOO 


Receiver/ 


See pin 11. Control Word 


func- 






Transmitter 


tion not applicable. 




28 


plT 


Transmitter 


Parallel 


load input signal loading 








the first 16-Bit word into the 








Transmitter memory. 





Pinout 



k k k k k k a 



V V V ir V V V 



t V V i t i 



A k 



If ir V V 



20 19 18 17 16 15 14 13 12 11 10 9 



7 6 5 4 3 2 1 



HS-3282 



21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 



a ti A li a a 



ir t V V V 



V V M 



PIN 


SYMBOL 


SECTION 


DESCRIPTION 


29 


PL2 


Transmitter 


Parallel load input signal loading 
the second 16-Bit word into the 
Transmitter memory and initiates 
data transfer into the memory 
stack. 


30 


TX/R 


Transmitter 


Transmitter flag output to indi- 
cate the memory is empty. 


31 


429D0 


Transmitter 


Data output from Transmitter. 


32 


429D0 


Transmitter 


Data output from Transmitter. 


33 


ENTX 


Transmitter 


Transmitter Enable Input signal 
to initiate data transmission 
from FIFO memory. 


34 


CWSTR 


Receiver/ 
Transmitter 


Control word input strobe signal 
to latch the control word from the 
data bus into the control word 
register. 


35 


F 


Receiver/ 
Transmitter 


Output of crystal oscillator stage, 
used to excite crystal. (See Crys- 
tal Oscillator). If using TTL clock, 
this pin should be left open. 



PIN 


SYMBOL 


SECTION 


DESCRIPTION 


36 


FC 


Receiver/ 
Transmitter 


Input of crystal oscillator stage. 
(See Crystal Oscillator). If using 
TTL clock, this pin may be left 
open or tied low but never tied 
high. 


37 


TTLCLK 


Receiver/ 
Transmitter 


External clock Input. May be 
eltfier ten (10) or eighty (80) times 
the data rate. If using both 
ARINC data rates it must be ten 
(10) times the highest data rate. 
(Typically 1 MHz). If using crystal 
oscillator, this pin maybe left 
open or tied high but never tied 
low. 


38 


TXCLK 


Transmitter 


Transmitter Clock output. Deliv- 
ers a clock frequency equal to 
the transmitter data rate. 


39 


MR 


Receiver/ 
Transmitter 


Master Reset. Active low pulse 
used to reset FIFO, bit counters, 
gap timmer, word count signal, 
TX/R and various other flags and 
controls. Usually only used on 
Power-Up or System Reset. 


40 






No connection. 
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Operational Description 



The HS-3282 is designed to support ARINC 
Specification 429 and other serial data protocols 
that use a similar format by collecting the receiving, 
transmitting, synchronizing, timing and parity func- 
tions on a single, low power LSI circuit. It goes be- 
yond the ARINC requirements of providing foreither 
odd or even parity, and giving the user a choice of 
either 25 or 32 bit word lengths. The receiver and 
transmitter sections operate independently of each 
other. The serial-to-parallel conversion required of 
the receiver and the parallel-to-serial conversion re- 
quirements of the transmitter have been incorpor- 
ated into the bus interface circuit. 



Provisions have been made through the addition of 
an external TTL clocl< input to provide data rate flexi- 
bility. This requires an external TTL clock that is 10 
times the data rate. 

To obtain the flexibility discussed above, a number 
of external control signals are required. To reduce 
the pin count requirements, an internal control word 
register is used. The control word is latched from 
the dat a bus int o the register by the Control Word 
Strobe (CWSTR) signal going to a logic "0". Eleven 
(11) control functions are used, and along with the 
bus data (BD) line are listed below: 



CONTROL WORD 



PIN 






NAME 


SYMBOL 


FUNCTION 


BD05 


SLFTST 


Connects the self test signal from the 
transmitter directly to the receiver shift reg- 
isters, bypassing the input receivers. Re- 
ceiver 1 receives Data true and Receiver 2 re- 
ceives Data not. Note that the transmitter 
output remains active. (Logic "0" on SLFTST 
Enables Self Test). 


BD06 


SDENB1 


Signal to activate the Source Destination 
(SD) Decoder for Receiver 1. (Logic "1" acti- 
vates SD Decoder). 


BD07 


XI 


IfSDENBI = "1" then this bit is compared 
with ARINC Data Bit #9. If Y1 also matches 
(see Y1), the word will be accepted by the Re- 
ceiver 1. If SDENB1 = "0" this bit becomesa 
don't care. 


BD08 


Y1 


If SDENB1 = "1" then this bit is compared 
with ARINC Data Bit #10. If X1 also matches 
(see X1), the word will be accepted by the Re- 
ceiverl. If SDENB1 = "0" this bit becomesa 
don't care. 




o L/C IN 


Oiyildl LU aUUVcilc Ific OUUrUc UcollllailUil 

(SD) Decoder for Receiver 2. (Logic "1" acti- 
vates SD Decoder). 


BD10 


X2 


If SDENB2 = "1" then this bit is compared 
with ARINC Data Bit #9. If Y2 also matches 
(see Y2), the word will be accepted by the Re- 
ceiver2. If SDENB2 = "0" this bit becomes a 
don't care. 


BD11 


Y2 


If SDENB2 = "1" then this bit is compared 
with ARINC Data Bit #10. If X2 also matches 
(see X2), the word will be accepted by the Re- 
ceiver2. If SDENB2 = "0" this bit becomes a 
don't care. 


BD12 


PARCK 


Signal used to invert the transmitter parity 
bit for test of parity circuits. Logic "0" sel- 
ects normal odd parity. Logic "1" selects 
even parity. 


BD13 


TXSEL 


Selects high or low Transmitter data rate. If 
TXSEL = "0" then transmitter data rate is 
equal to the clock rate divided by ten (10). If 
TXSEL = "1" then transmitter data rate is 
equal to the clock rate divided by eighty (80). 


BD14 


RCVSEL 


Selects high or low Receiver data rate. If 
RCVSEL = "0" then the received date rate 
should be equal to the clock rate divided by 
ten (10). If RCVSEL = "1" then the received 
data rate should be equal to the clock rate di- 
vided by eighty (80). 


BD15 


WLSEL 


Selectsword length. If WLSEL = "0"a32-bit 
word format will be selected. If WLSEL = 
"1" a 25-bit word format will be selected. 
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Operational Description (Continued) 



ARINC 429 DATA FORMAT as input to the Receiver 
and output from the Transmitter is as follows: 

TABLE 1 - ARINC 429 DATA FORMAT 



ARINC BIT # 


FUNCTIONS 


1 -8 


Label ■ 


9-10 


SDI or Data 


11 


LSB 


12-27 


Data 


28 " 


MSB 


29 


Sign 


30,31 


SSM 


32 


Parity 



This format is shuffled when seen on the sixteen bi- 
directional input/outputs. The format shown below is 
used from the receivers and input to the transmitter: 

TABLE 2 ■ WORD 1 FORMAT 



BIDIRECTIONAL 




ARINC 


BIT# 


FUNCTION 


BIT# 


15, 14 




13, 12 


13 


LSB 


11 


12, 11 


SDI or Data 


10, 9 


10, 9 


SSM status 


31,30 


8 


Parity 


32 


7-00 


Label 


1 -8 


TABLE 3 ■ WORD 2 FORMAT 


BIDIRECTIONAL 




ARINC 


BIT# 


FUNCTION 


BIT# 


15 


Sign 


29 


14 


MSB 


28 


13-00 


Data 


27-14 



If the receiver input data word string is broken 
before the entire data word is received, the receiver 
will reset and ignore the partially received data 
word. 

If the transmitter is used to transmit consecutive 
data words, each word will be separated by a four (4) 
bit "null" state (both positive and negative outputs 
will maintain a zero (0) volt level). 

RECEIVER OPERATION 

Since the two receivers are functionally identical, 
only one will be discussed in detail, and the block 
diagram will be ysed for reference in this discus- 
sion. The receiver consists of the following cir- 
cuits: 

• The Line Receiver functions as a voltage level 
translator. It transforms the 10 volt differential 
line voltage, ARINC 429 format, into 5 volt inter- 
nal logic level. 

• The output of the Line Receiver is one of two in- 
puts to the Self-Test Data Selector (SEP. The 
other input to the Data Selector is the Self-Test 
Signal from the Transmitter section. 

• The incoming data, either Self-Test or ARINC 
429, is double sampled by the Word Gap Timer 



to generate a Data Clock. The Receiver sample 
frequency (RCVCLK), 1 MHz, or 125 KHz, is gen- 
erated by the Receiver/Transmitter Timing, Cir- 
cuit. This sampling frequency is ten times the 
Data Rate to ensure no data ambiguity. 

• The derived data clock then shifts the data down 
a 32-bit long Data Shift Register (Data S/R1). The 
Data Word Length is selectable foreither25-Bits 
or 32-Bits long by the Control Signal (WLSEL). 
As soon as the data word is completely receiv- 
ed, an internal signal (WDCNT1) is generated by 
the Word Gap Timer Circuit. 

• The Source/Destination (S/D) Decoder com- 
pares the user set code (X and Y) with Bits 9 and 
10 of the Data Word. If the two codes are match- 
ed, a positive signal is generated to enable the 
WDCNT1 signal to latch in the received data. 
Otherwise, the data word is ignored and no lat- 
ching action takes place. The S/D Decoder can 
be Enabled and Disabled by the control signal 
S/D ENB. If the data word is latched, an indicator 
flag (D/R1)is set. This indicates a valid data word 
is ready to be fetched by the user. 

• The parity of the incoming word is checked and 
the status (i.e., logic "0" for odd parity and logic 
"1" for even parity) stored in the receiver latch 
and outputted on BD08 during the Word No. 1. 

• Assuming the user desires to access the data, 
he first sets the Data Select Line (SEL) to a Logic 
"0" level and pulses the Enable (EN1)line. This 
action causes the Data Selector (SEL1) to select 
the first-data word, which contains the label 
field and Enable it onto the Data Bus. To obtain 
the second data word, the user sets the SELIine 
to a Logic "1" level and pulse the Enable (EN1) 
line again. The Enable pulse duration is match- 
ed to the user circuit requirement needed to 
latch in the Data Word from the Data Bus. The 
second Enable puls e is also used to reset the 
Device Ready (D/R1) flip-flop. This completes a 
receiving cycle. 

TRANSMITTER OPERATION 

The Transmitter section consists of an 8-word deep 
by 31-Bit long FIFO Memory, Parity Generator, Trans- 
mitter Word Gap Timing Circuit and Driver Circuit. 

• The FIFO Memory is organized in such a way 
that data loaded in the input register is automat- 
ically transferred to the output registerforSerial 
Data Transmission. This eliminates a large 
amount of data managing time since the data 
need not be clocked from the input register to 
the output register. The FIFO input register is 
made up of two sets of 16 D-type flip-flops, 
which are clocked by the two parallel load 
signals (PL1 and PL2). The data from the Data 
Bus is clocked into the D-type flip-flop on the 
positive going edge of the PL signals. If the FIFO 
memory is initially empty, or the stack is not full, 
the data will be automatically transferred down 
the Memory Stack and into the output registeror 
to the last empty FIFO storage register. If the 
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Operational Description (Continued) 



33 



Transmitter Enable signal (ENTX) is not active, a 
Logic "0", the data remains at the output regis- 
ter. The FIFO Memory has storage locations to 
hold eight 31-Bit words. If the memory is full and 
new data is again strobed with PL , the old data 
at the input register is written over by the new 
data. Data will remain in the Memory until ENTX 
goes to a Logic "1". This activates the FIFO 
Clock and data is shifted out serially to the 
Transmitter Driver. 

• The Output Register of the FIFO is designed 
such that it can shift out a word of 25-Bits long or 
32-Bits long. This word length is again con- 
trolled by the WLSEL bit. The TX Word Gap Timer 
Circuit also automatically inserts a gap equiva- 
lent to 4-Bit Times between each word. This 
gives a minimum requirement of 29-Bit time or 
36-Bit time for each word transmission. Assum- 
ing the signal, ENTX, remains at a Logic "1", a 
transfer to stack signal is generated to transfer 
the data down the Memory Stack one position. 
This action is continued until the last word is 
shifted out of the FIFO memory. At this time a 
Transmitter Ready (TX/R) flag is generated to 
signal the user that the Transmitter is ready to 
receive eight more data words. 

o A Bit Counter is used to detect the last Bit 
shifted out of the FIFO memory and replaces it 
with the Parity Bit generated by the Parity Gener- 
ator. The Parity Generator has a control signal, 
Parity Check (PARCK), which establishes 
whether odd or even parity is inserted into the 
output data word. PARCK set to a logic "0" will 
result in odd parity and when set to a logic "1" 
will result in even parity. 

SAMPLE INTERFACE TECHNIQUE 

From Figure 1, one can see that the Data Bus is time 
shared between the Receiver and the Transmitter. 
Therefore, bus controlling must be synchronously 
shared between the Receiver and the Transmitter. 



Figure 2 shows the typical interface timing control 
of the ARINC Chip for Receiving function and for 
Transmitting function. Timing sequence for loading 
the Transmitter FIFO Memory is shown in Timing In- 
terval A. A Transmitter Ready (TX/R) Flag signals the 
user that the Transmitter Memory is empty. The user 
then Enables the Transmitter Data, a 16-Bit word, on 
the Data Bus and strobes the Transmitter with a 
Parallel Load (PL1) Signal. The second part of the 
32-Bit word is similarly loaded into the Transmitter 
with PL2, which also initiates data transferto stack. 
This is continuous until the Memory is full, which is 
eight 31-Bit words. The user must keep track of the 
number of words loaded into the Memory to ensure 
no data is written over by other data. During the time 
the user is loading the Transmitter, he does not have 
to service the Receiver, even if the Receiver flags the 
user with the signal D/R1 that a valid received word 
is ready to be fetched. This is shown by the Timing 
Interval B. If the user decides to obtain the received 
data before the Transmitter is completely loaded, he 
sets the two parallel load signals (PL1 and PL2 ) at a 
Logic "1 " state, and strobe EN 1 while the signal SEL 
is at a Logic "0" state. After the negative edge of 
EN1, the first 16-Bit segment of the received word 
becomes valid on the Data Bus. At the positive edge 
of EN1, the user should toggle the signal SEL to 
ready the Receiver fo r the second 16-Bit word. Strob- 
ing the Receiver with EN1, the second time, enables 
the second 16^it word and resets the Receiver 
Ready Flag D/R1. The user should now reset the 
signal SEL to a Logic "0" state to ready the Receiver 
for another Read Cycle. During the time period that 
the user is fetching the received words, he can load 
the transmitter. This is done by interlacing the PL 
signals with the ENsignals as shown in the Timing 
Interval B. Servicing the Receiver 2 is similar and is 
illustrated by Timing Interval C. Timing Interval D 
shows the rest of the Transmitter loading sequence 
and the beginning of the transmission by switching 
the signal TX Enable to a Logic "1" state. Timing In- 
terval E is the time it takes to transmit all data from 
the FIFO Memory, either 288 Bit times or 232 Bit 
times. 




l» SLF TST <S005I 
^S/D ENS1 (B006) 
P- S/D EN82 (BO09) 
l> X1 (BO07) 
Ik' Y1 (BD08) 
l»X2 (BD10) 
»^ V2 (BD11) 
^PARCK 18012) 
I^TXSEL (BD13) 
rRCVSEL (BD14) 
P-WLSEL IBDISt 



"I ENTX 



I 429DO 

4o 



32 1 



' 42900 



FIGURE 1. SINGLE CHIP ARINC 429 INTERFACE 
FUNCTIONAL BLOCK DIAGRAM. 
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Operational Description (Continued) 



DATA 
BUS 



~~Lr~Lr~n_j~ 



u — u — LT 



"Lr~U LT 



U LT 



U U LT 



1 



D/R2 
EN1 



U LT 



■i_r~Lr 



TIME INTERVAL A TIME INTERVAL B 
BUS IS BEING USED AS AN OUTPUT 



I TIME 

TIME INTERVAL D INTERVAL 



TIME INTERVAL C 
X y BUS IS BEING USED AS AN INPUT. 



FIGURE 2. TYPICAL INTERFACE TIMING SEQUENCE 



'END/R — *^ — 



-tENSEL -H ^ 
'SELEN 



1 h' 



•endata 



tDATAEN 

'ENDATA 



(WORD \_ 



(WORD \_ 



FIGURE 3 RECEIVER TIMING 



'CWSTR 



CONTROL WORD 



FIGURE 4 CONTROL WORD TIMING 
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Operational Description (Continued) 




-<PL12-*- 

\ 



/ 



tT*R 



) ( 



FIGURE 5 TRANSMITTER FIFO WRITE TIMING 



4- 




FIGURE 6 TRANSMITTER OUTPUT TIMING 
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-I 



\ 



y — M V 
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1 




- 'ENTX/R 



FIGURE 7 REPEATER OPERATION TIMING 
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Packaging 

40-PIN CER-DIP 



l-innr-ii— ini-ii-inni-ii -innnni-ir-ir-in 



LJUULJUILJLJLJULJULJUUUUULJL 
PIN I 




.220 MAX. 
15.59) 

L 



H.61I) 
115.49) h— 
J .6301.015 li 
~T|lt3.461.381)|T~ 



.018*003 
1.46 *.076) 



060*.015 "*/ 
100 TYP. (1.52 ♦.SSI) 
(2.541 




Ordering Information 

HS 1-3282-2 



HARRIS- 
CUSTOM 
INTERGRATED 
CIRCUITS 
DIVISION 

PACKAGE CODE 
1: Ceramic 



■TEMPERATURE: 



DEVICE 
NUMBER 



J 



2: -55°C to +125°C 
8: Mil. Std. 883B 
9: -40"'C to +85°C 



1. All dimensions in inches; millimeters are shown in parentheses. 

2. All dimensions ±.010 (± 0.25mm) unless otherwise shown. 



Test Product Flow 



HARRIS SEMICONDUCTOR PRODUCT FLOW 
MIL-STD-883, METHOD 5004 CLASS B 
100% SCREENING PROCEDURE 







SCREEIM 


MIL-STD-883 IVIETHOD/COND. 






Internal Visual 


2010Cond. B. 




Stabilization Bal<e 


1008 Cond. C (24 hrs. minimum) 




Temperature Cycling 


1010 Cond. C 


(T) 


Constant Acceleration 


2001 Cond: E; Yl plane 






Seal:. A Fine 
B Gross 


1014 Cond. A or B 
1014 Cond. C2 


(e 




Initial Electrical 


Harris Specifications 




Burn-In Test 


1015, 160 hrs. @ 125oC (or equiv- 
alent) (Burn-In circuits enclosed) 


w 


Final Electrical 
100% go-no-go 


Tested at Worst Case Operating 
Conditions 


(9) 


External Visual 


2009 Sample Inspection 



Notes: Traceability. 
Branding 



All devices are assigned date code identification that provides traceabilitv Aged Products: Product that has been held for more than 24 months will be reinspected 

back to the inspection lot prior to shipment to group A inspection requirements. 
Atl devices are branded with the part number and EIA date code. Additional 

Requirements: Sample Group A electrical tests are performed on a lot acceptance basis. 



Sales Offices 

EASTERN REGION 

8300 Greensboro Drive 
McLean, Virginia 22102 
(703) 448-5400 
TWX: 710-833-0340 

Five Old Concord Road 
Burlington, MA 01803 
(617) 273-1020 
TWX: 710-332-1074 

106 Seventh Street 
Garden City, NY 11530 
(516) 747-6776 
TWX: 510-220-1527 



WESTERN REGION 

1503 South Coast Drive 
Suite 320 

Costa Mesa, CA 92626 
(714) 957-6557 
TWX: 910-595-1533 

EAST COAST 

7040 Lal<e Ellenor Drive 
Suite 113 

Orlando, FL 32809 
(305) 851-9450 



MIDWEST REGION 

2850 Metro Office Park 
Bloomington, MM 55420 
(612) 854-3224 
TWX: 910-576-3418 

HOME OFFICE 



EUROPEAN 

Harris Systems Ltd. 

Semiconductor Programs Division 

RO. Box 27 

145 Farnham Road 

Slough SL14XD 

United Kingdom 

Tel: 34666 

TWX: 848174 



RO. Box 883 
Melbourne, FL 32901 
(305) 729-5585 
TWX: 510-959-6259 



CUSTOM INTEGRATED CIRCUITS DIVISION 
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Preliminary 



Video Character Generator 



SEPTEMBER 1982 



Features 

• OPERATION (DOT CLOCK) FROM 1.0 TO 27 MHz 

• DESIGNED TO INTERFACE WITH INTEL 
8275 PROGRAMMABLE CRT CONTROLLER 

• DIRECTLY DECODES (FROM ON-CHIP ROM); 

• ASCII 96 CHARACTER SET 

• 32 PSEUDO-GRAPHIC CHARACTERS 

• 10 OVERLAY PATTERNS 

• EXPANDABLE CHARACTER TABLE 

• 9 X 12 DOT MATRIX WITH DESCENDER CAPABILITY 

• HANDLES VIDEO MODIFIERS; 

• BLANK 

• VIDEO SUPPRESS 

• REVERSE VIDEO 

• LIGHT ENABLE 



Description 

The HS-3819 is a CMOS/LSI Video Character Generator designed to 
help interface an Intel 8275 Programmable CRT Controller to a video 
monitor. The character generator must be supplied with a clock frequency 
of between 1 and 27 MHz which will be used as the dot clock. This signal 
is then divided by nine to form the character clock output needed by the 
CRT Controller. The HS-3819 then converts character data into a video 
output signal, through use of an internal (ROM) character table. Stored in 
this ROM are the standard 96 ASCII characters, 32 pseudo-graphic charac- 
ters and 10 overlay patterns used to modify characters. Additional charac- 
ters, if needed, can easily be decoded from an external memory field. 



Fmout 




LCO-3 - LINE COUNT 
CCO-6 - CHARACTER CODE 
ROMDIS - ROM DISABLE 
LTEN - LIGHT ENABLE 
RVV - REVERSE VIDEO 
VSP- VIDEO SUPPRESS 
BLK - BLANK 
S1-3 - SPECIAL FUNCTION 
EXEN - EXPANSION ENABLE 
E»8 - EXPANSION INPUTS 



GRAPHE - GRAPHICS ENABLE 

WR - WRITE 

CS- CHIP SELECT 

AO- ADDRESS 

VID1-2 - VIDEO OUTPUTS 

RESET - RESET 

DOTCLK - DOT CLOCK 

CCLK - CHARACTER CLOCK 



Standard Character Set 



Overlay Patterns 



Dot Matrix 



1 



NULL 


£ 


SP 





@ 


P 




P 


FM 

i 


PUP 

* 


I 


1 


A 


Q 


a 


q 


1 
1 




II 


2 


B 


R 


b 


r 


> 




# 


3 


C 


S 


c 




■ 




$ 


4 


D 


T. 


d 


t 




0— 


% 


5 


E 


U 


e 


u 


rn 


— n 


& 


6 


F 


V 


f 


V 




B 




7 


G 


w" 


g 


w 






( 


8 


H 


X 


h 


X 






) 


9 


1 


Y 


i 


y 


X 


Z 






J 


z 


j 


z 






4- 




K 


C 


k 


1 




o 




< 


L 


\ 


1 


1 




<^ 






M 


] 


m 


> 


o 
T 


A 

an 




> 


N 


A 


n 




m 


B 


/ 















CRISS CROSS 
UNDERLINE 
CRISS CROSS 
DIAGONAL STRIKE 
DIAGONAL STRIKE 
DIAGONAL STRIKE 
DASHED UNDERLINE 
DASHED UNDERLINE 
DASHED UNDERLINE 
OPEN BOX 
OPEN BOX 
UNDERDOT 
UNDERDOT 
REVERSE DIAGONAL 
REVERSE DIAGONAL 
DOUBLE UNDERLINE 



X 


# 






X 




/ 




/ 




/ 





















D 












\ 




\ 









CROSS HATCH 




NOTES: 

1. EACH ROW MAY HAVE DOTS 
IN SET A OR SET B ONLY. 

2. EACH CHARACTER MAY HAVE 
DOTS IN NORMAL SET OR 
DESCENDER SET ONLY. 



Copyright @ Harris Corporation 1982 
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HS'3819 Block Diagram 



System Application 



:> 



ROMDIS 
EXEN 



1 ^ LINE f,,^ 

' MODIFICATION '\ 

~I ^ CIRCUIT ~1 



A 



EXPANSION 
DECODE 



5 



PROGRAMMING 
W0RD1 



7Y 



7 X 9 X 96 
ROM 
CHARACTER 
GENERATOR 



£1 



PROGRAMMING 
WaRD2 



17 



VIDEO 
MODIFIER 
OVERLAYS 



DOTCLK 
CCLK 

fftK 

VSP 
RW 
LTEN 



GRAPH 
CTL 



FROM PROCESSOR 



DATA IN 




CRT CONTROLLER 




CHAR 




VIDEO LINE 


CHAR 


VIDEO MODIFIERS COUNT 


CODE 



- Vcc 

- GND 

RESET 



PROM 
(EXTERNAL CHARS) 



VIDEO CHAR LINE CHAR 
CONTROL CLK COUNT CODE 



EXPANSION 
ENABLE 



EXPANSION 
INPUTS 



HARRIS CHARACTER GENERATOR 



VIDEO 
OUTPUT 



V V 

HRTC V1D1 
VRTC VID2 



-^9 CLOCK 
& 

HALF SHIFT 



V V 



TO VIDEO MONITOR 



•y VIDEO 

SHIFT REGISTE 



VIDEO 
MODIFY 



VID1 
VID2 
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ADVANCE 

SEPTEMBER 1982 




HS-3604 



AM Stereo Demodulator 



Features 

O BANDWIDTH (IF)>1MHz 

• ADVANCED SYNCHRONOUS DETECTOR 

• DUAL BANDWIDTH PLL 

AUTOMATIC SYNCHRONOUS/ENVELOPE 
SWITCHING 

• AUTOMATIC STEREO/MONO 
SWITCHING 



Applications 



O AM STEREO RECEIVERS 

• SYNCHRONOUS DEMODULATION 

o PHASE LOCKED LOOPS 



Description 

The HS-3604 demodulator is designed specifically for the Harris 
V-CPM AM stereo system. By using pure synchronous detection 
in both the sum and difference channels, the HS-3604 takes full ad- 
vantage of the linear characteristics of the Harris system. The HS- 
3604 is suitable for use in battery operated portables, car radios, 
table radios, and in the finest component stereo equipment. The 
HS-3604 is applicable to both synthesized and conventional mechan- 
ically tuned designs. 

The demodulator accepts an IF signal (lOOKHzto 1MHz) and produces 
left and right outputs. Additional outputs include open collectors for 
stereo and PLL lock indicators, VCO control voltage for tuning meters, 
and envelope detector for AGC of preceeding IF and RF amplifiers. 

The basic demodulator functions comprise a type two PLL for carrier 
recovery, I and Q demodulators, a pilot detection circuit, and a sum 
and difference audio matrix. Supporting functions include a dual 
bandwidth loop with phase/frequency detector (for mechanically 
tuned radios), automatic switching between envelope and synchronous 
detectors (to avoid audio beat notes), and automatic stereo/mono 
switching. 

When used in a synthesized radio design, the VCO is operated as a 
buffer, accepting an 8 X IF signal from the radio time base. The PLL 
loop filter output is available for application to a VCXO radio time 
base. 



Pinout 



Functional Diagram 



TO BE DETERMINED 
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Specifications HS-3604 



ABSOLUTE MAXIMUM RATINGS 



Supply Voltage VCC 
Storage Temperature 



+24V 

-650C to+150OC 



OPERATING RANGE 

Operating Supply Voltage VCC 
Operating Temperature 



CAUTION: To prevent permanent damage to this device, care should be exercised to insure 
that the absolute maximum ratings for supply voltages, temperature and voltage 
or current at any pin is not exceeded during both static and dynamic operation. 



7.0V to 16V 
-350c to +70OC 



ELECTRICAL CHARACTERISTICS 



PARAMETER 


MIN 


TYP 


MAX 


UNITS 


TEST COIMDITIONS 


Supply Current 




60 


75 


mA 




Lamp Driver Saturation 




1.3 




V 


30mA current 


Pilot Level for Lamp On 


5 


5.5 


6 


% 


200m V RMS IF 


Pilot Level for Lamp Off 


4 


4.5 


5 


% 


200m V RMS IF 


Input Level for Lock 


15 


20 


25 


mV RMS 




Envelope Detector THD 




0.2 


0.5 


% 


85% AM 


Synchronous Detector THD 




0.1 


0.3 


% - 


85% AM 


Stereo THD 




0.3 


0.5 


% 


50% L or R 


Stereo Separation 
Audio Output 


30 
180 


40 
200 


220 


dB 
mV RMS 


50% L or R 

IKHz AUDIO TEST TONE 
200mV RMS IF 
100%AML=R 


Signal to Noise Ratio 


55 


60 




dB 


200mVRMSIF 
100% AM L = R 



Sales Offices 

EASTERN REGION 

8300 Greensboro Drive 
McLean, Virginia 22102 
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TWX: 910-576-3418 
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P.O. Box 883 
Melbourne, FL 32901 
(305) 729-5585 
TWX: 510-959-6259 
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Harris 

Circuits Division 
Gate Array Family 



CMOS GATE ARRAY FAMILY 



Product Number 


No. Gates 


No. I/O's 


Available 


HGA-C00600 


600 


40 


October, 1982 


HGA-C01200 


1200 


64 


October, 1982 


HGA-C02500 


2500 


120 


October, 1982 


HGA-C01200RH 


1200 
(radiation 
resistant) 


64 


January, 1983 


BIPOLAR GATE ARRAY FAMILY 


Product Number 


No. Gates 


No I/O's 


Available 


HGA-B01200 


1200 


100 


January, 1983 


HGA-B03000 


3000 


120 


January, 1983 



Features 

■ 3 ns typical gate delay 

■ 5 jLtW/MHz/ gate power 
dissipation 

H TTL compatible I/O's 

■ Single 5-volt supply 



Features 

■ 1.2 ns typical gate delay 

■ 200 /xW gate power 
dissipation 

■ TTL compatible I/O's 

■ Choice of 5-volt and 
2-volt power supplies 



o 

•D 

C 

o 
o 

£ 

(D 
CO 

(0 

en 
X 
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Harris introduces the ultimate in 
custom/semi-custom design services: 




tad leader m 
, ©nt of h(-'rel, high-quality, 
Hi mcHatlon-hardened custom and 
custom circuits. 



Your competftSva ectge continues to get 
stiarper. For more Information, write: 
Haitii« Svmlcomtuctor Cwtom 
tnt«ar«t«(i Ctrcittts Division, 
RO.^ox m, Melbourm, Florida 32901. 

OIAL-A-CHIP ts a reflistered service marl< 
of Harris Corporation. 



dffictly X6 you. The fatest fn fab, 
assembly and test equipment make 
sure your circuit can stand up to your 
application. 



Harris Technology 
... Your Competitive Edge 



rrom logic an tne way inrougn a com- 
1pNft#dl dataJbas^ tape. Harrfs witi use 
the dat^aed tape you generated and 
act as your silicon foundry — complet- 
ing fabrication, testing and shipping 
prototypes. 
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H S""1 5530 R H 

Radiation Resistant 
CMOS Manchester Encoder-Decoder 



JUNE 1982 



Features 



SUPPORT OF MIL-STD-1553 

1.0 MEGABIT/SEC DATA RATE 

SYNC IDENTIFICATION AND LOCK-IN 

CLOCK RECOVERY 

MANCHESTER II ENCODE, DECODE 

SEPARATE ENCODE AND DECODE 

LOW OPERATING POWER: 50mW AT 5 VOLTS 

FULL MILITARY TEMPERATURE RANGE 

FUNCTIONAL TOTAL DOSE ... 1 x 104 RAD(Si) 

LATCH-UP FREE TO 5 x 1011 RAD {Si)/sec 



Pinout 



VALID WORD 
ENCODER SHIFT CLOCK 
TAKE DATA 
SERIAL DATA OUT 
DECODER CLOCK 
BIPOLAR ZERO IN 
BIPOLAR ONE IN 
UNIPOLAR DATA IN 
DECODER SHIFT CLOCK 
COMMAND/DATA SYNC 
DECODER RESET 
GND 



c 

112 
C3 
C4 

C6 

ClO 
Cl2 



D vcc 

3 ENCODER CLOCK 
3 SEND CLOCK IN 
3 SEND DATA 
3 SYNC SELECT 
3 ENCODER ENABLE 
D SERIAL DATA IN 
|] BIPOLAR ONE OUT 
3 OUTPUT INHIBIT 
] BIPOLAR ZERO OUT 
] H- 6 0UT 

D MASTER RESET , 



Description 



The Harris HS-15530RH is a high performance, radia- 
tion resistant, CMOS device intended to service the 
requirements of Ml L-STD-1553 and similar Manches- 
ter II encoded, time division multiplexed serial data 
protocals. This LSI chip is divided into two sections, 
an Encoder and a Decoder. These sections operate 
completely independent of each other, except for the 
Master Reset function. 

This circuit provides many of the requirements of 
MIL-STD-1553. The Encoder produces the sync 



pulse and the parity bit as well as the encoding of the 
data bits. The Decoder recognizes the sync pulse and 
identifies it as well as decoding the data bits and 
checking parity. 

This integrated circuit is fully guaranteed to support 
the 1MHz data rate of MIL- STD-1553 over both 
temperature and voltage while residing in a radiation 
environment . It interfaces with CMOS, TTL or N 
channel support circuitry, and uses a standard 5 volt 
supply. 



Block Diagrams 



EIMCODER 



DECODER 



12>- 
13> 



22 > 



MASTER RESET 



SEND CLOCK IN 



23> 



ENCODER 
CLOCK 



BIT 
COUNTER 



SEND 
DATA 



<24 



OUTPUT 
INHIBIT 



<16 



CHARACTER 
FORMER 



SERIAL 
DATA IN 



BIPOLAR 
■ ONE OUT 



. BIPOL AR 
ZERO OUT 



SVNC 
SELECT 



ENCODER ENCODER 
SHIFT ENABLE 
CLOCK 
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UNIPOLAR 
DATA in; 
BIPOLAR. 
ONE IN' 

bipolar; 

ZERO IN 



DECODER. 
CLOCK - 



TRANSITION 
FINDER 



SYNCHRONIZER 



MASTER ^13 
RESET'' 



DECODER Oi 
RESET'' 



CHARACTER 
IDENTIFIER 



BIT 
RATE 
CLOCK 



. COMMAND/DATA 
SYNC 

SERIAL 
DATA OUT 



PARITY 
CHECK 



BIT 
COUNTER 



VALID 
' WORD 

. DECODER 
SHIFT 
CLOCK 
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Specifications HS-15530RH 


ABSOLUTE MAXIMUM RATINGS 




^iinnlv/ V/nltanp 
«^LJ 1 y V u 1 laM^ 


1 / .U V 


Inniit or Oiitniit \/r\\f^no Arml'ipH 

IM^UL \J\ WUipUl VUlLclijC rA^iptlCU 


OIMU -U.OV TO V (_,(^ T U,«jV 


Storage Temperature Range 


-650C to +150OC 


Operating Temperature Range 


-550c to +1 250c 



ELECTRICAL CHARACTERISTICS Vcc = 5.0V +5% Ta = Operating Temperature Range 



D.C. 



A.C. 



A.C. 



SYMBOL 


PARAMETER 


MINIMUM 


TYPICAL 


MAXIMUM 


UNITS 


TEST CONDITIONS 


V|H 


Logical "1" Input Voltage 


70% Vcc 






V 






VIL 


Logical "0" Input Voltage 






20% VCC 








VlHC 


Logical "1" Input Voltage (Clock) 


Vcc -0.5 












VILC 


Logical "0" Input Voltage (Clock) 






GND +0.5 


\j 






ML 


Input Leakage 


-1.0 




+ 1.0 




OV < VIN < Vcc 


VOH 


Logical "1" Output Voltage 


2.4 






V 


lOH = -3mA 


VOL 


Logical "0" Output Voltage 






0.4 


\j 


lOL = 1.8mA 


ICCSB 


Supply Current Standby 




0.5 


2 




V|N = vcc = 5.25 V 














Outputs Open 


ICCOP 


Supply Current Operating* 




8.0 


10.0 


mA 


VCC = 5.25V, 














f = 1MHz 




CIN 


Input Capacitance* 




5.0 


7.0 


PF 






CO 


Output Capacitance* 




8.0 


10.0 


PF 








*Guarantee 


d and samplec 


but not 100% tested. 








ENCODER TIMING VCC = 5.0V ±5% Ta = 


Operating Temperature Range 








FEC 


Encoder Clock Frequency 






13 


MHz 


cl = 


50pF 


FESC 


Send Clock Frequency 






2.16 


MHz 






TECR 


Encoder Clock Rise Time 






8 


ns 






tecf 


Encoder Clock Fall Time 






8 


ns 






FED 


Data Rate 






1.08 


MHz 






tmr 


Master Reset Pulse Width 


150 












TE1 


Shift Clock Delay 






125 








TE2 


Serial Data Setup 


75 






ns 






TE3 


Serial Data Hold 


75 






ns 






TE4 


Enable Setup 


90 






ns 






TE5 


Enable Pulse Width 


80 






ns 






TE6 


Sync Setup 


55 






ns 






TE7 


Sync Pulse Width 


150 






ns 






TE8 


Send Data Delay 


-10 




50 


ns 






TE9 


Bipolar Output Delay 






130 


ns 






DECODER TIMING VcC = 5.0V ±5% Ta = 


Operating Temperature Range 








fdc 


Decoder Clock Frequency 






13 


MHz 


cl = 


50pF 


tdcr 


Decoder Clock Rise Time 






8 


ns 






tdcf 


Decoder Clock Fall Time 






8 


ns 






FDD 


Data Rate 






1.08 


MHz 






tdr 


Decoder Reset Pulse Width 


150 






ns 






tdrs 


Decoder Reset Setup Time 


75 






ns 






Tmr 


Master Reset Pulse Width 


150 






ns 






tdi 


Bipolar Data Pulse Width 


TDC +10 






ns 




TD2 


Sync Transition Span 




18TDC 




ns 


® 


TD3 


One Zero Overlap 






TDC -10 


ns 




TD4 


Short Data Transition Span 




6TDC 




ns 


® 


TD5 


Long Data Transition Span 




12TDC 




ns 


® 


. TD6 


Sync Delay (ON) 




40 


110 


ns 






TD7 


Take Data Delay (ON) 




50 


110 


ns 






TD8 


Serial Data Out Delay 




80 


80 


ns 






TD9 


Sync Delay (OFF) 




90 


110 


ns 






TD10 


Take Data Delay (OFF) 




110 


110 


ns 






TD1 1 


Valid Word Delay 




90 


110 


ns 








NOTE ; 15TDC +10 = [15 (Decoder Clock Period)] +10ns 


Tdc Decoder Clock f*eriod = _1 






These parameters are guaranteed but not 100% tested. 




^DC 
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Pin Assignments 



PIN 



SECTION 



NAME 



DESCRIPTION 



10 

1 1 

12 
13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
23 
24 



Decoder 
Encoder 

Decoder 

Decoder 
Decoder 

Decoder 

Decoder 

Decoder 

Decoder 

Decoder 

Decoder 

Both 
Both 

Encoder 

Encoder 

Encoder 

Encoder 

Encoder 

Encoder 

Encoder 

Encoder 

Encoder 
Encoder 
Both 



VALID WORD 
ENCODER SHIFT CLOCK 



TAKE DATA 



SERIAL DATA OUT 
DECODER CLOCK 



BIPOLAR ZERO IN 



BIPOLAR ONE IN 



UNIPOLAR DATA IN 



DECODER SHIFT CLOCK 



COMMAND SYNC 



DECODER RESET 



GROUND 
MASTER RESET 



— 6 OUT 



BIPOLAR ZERO OUT 



OUTPUT INHIBIT 



BIPOLAR ONE OUT 

SERIAL DATA IN 

ENCODER ENABLE 

SYNC SELECT 

SEND DATA 

SEND CLOCK IN 
ENCODER CLOCK. 
VCC 



Output high indicates receipt of a valid word. 

Output for shifting data into the Encoder. This 
clock shifts data on a low-to-high transition. 
Output is high during receipt of data after ident- 
ification of a sync pulse. 

Delivers received data in correct NRZ format. 
Input drives the transition finder, and the synchron- 
izer which in turn supplies the clock to the balance 
of the Decoder. 

, A high input should be applied when the bus is in its 
negative state. This pin must be held high when 
the Unipolar input is used. 

A high input should be applied when the bus is in 
its positive state, this pin must be held low when 
the Unipolar input is used. 

With pin 6 high and pin 7 low, this pin enters unipolar 
data into the transition finder circuit. If not used this 
input must be held low. 

Output which delivers a frequency (Decoder Clock 
-r 12), synchronized by the recovered serial data 
stream. 

Output of a high from this pin occurs during output 
of decoded data which was preceded by a Command 
(or Status) synchronizing character. A low output 
indicates a Data synchronizing character. 
A high input to this pin during a rising edge of 
DECODER SHIFT CLOCK resets the decoder bit 
counting logic to a condition ready for a new word. 

Ground supply pin. 

A high on this pin clears 2: 1 counters in both the 
Encoder and Decoder. 

Output from 6: 1 divider which is driven by the 
ENCODER CLOCK. 

An active low output designed to drive the zero or 
negative sense of a bipolar line driver. 
A low on this input forces pin 1 5 and pin 1 7 high, 
the inactive states. 

An active low output designed to drive the one or 
positive sense of a bipolar line driver. 

Accepts a serial data stream at a data rate equal to 
ENCODER SHIFT CLOCK. . 

A high on this input initiates the encode cycle. 
(Subject to the preceding cycle being complete.) 
Actuates command sync for an input high and data 
sync for an input low. 

Is an active high output which enables the external 
source of serial data. 

Clock input at a frequency equal to the data rate X2. 
Input to the 6: 1 divider. 
Positive supply pin. 
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Operational Description 



Encoder Operation 



The Encoder requires a single clock with a frequency of 
twice the desired data rate applied at the SEND CLOCK 
input. An auxiliary divide by six counter is provided on 
chip which can be utilized to produce the SEND CLOCK 
by dividing the DECODER CLOCK. 

The Encoder's cycle begins when ENCODER ENABLE is 
high during a falling edge of ENCODER SHIFT CLOCK 0. 
This cycle lasts for one word length or twenty ENCODER 
SHIFT CLOCK periods. At the next low-to-high transition 
of the ENCODER SHIFT CLOCK, a high at SYNC SEL- 
ECT input actuates a command sync or a low will produce 
a data sync for that word (2) . When the Encoder is ready 
to accept data, the SEND DATA output will go high and 
remain high for sixteen ENCODER SHIFT CLOCK per- 
iods (3) . During these sixteen periods the data should be 



clocked into the SERIAL DATA input with every low- 
to-high transition of the ENCODER SHIFT CLOCK (3) - 
(4) . After the sync and the Manchester II coded data are 
transm itted through the BIPOLAR ONE and BIPOLAR 
the Encoder adds on an additional bit 
At any time a low on 



ZERO outputs, the Encoder adds 
which is the. parity for that word (§) 



OUTPUT INHIBIT input will force both bipolar outputs to 
a high state but will not affect the Encoder in any other 
way. 

To abort the Encoder transmission a positive pulse must 
be applied at MASTER RESET. Anytime after or during 
this pulse, a low to high transition on SEND CLOCK 
clears the internal counters and initializes the Encoder 
for a new word. 



15 16 17 18 19 



SEND CLOCK jmfLJiJiJinjijiJuiJLriJi^ ^miriarimmJwiJiJLru 



ENCODER ENABLE 



SYNC SELECT 



SEND DATA 



SERIAL DATA IN 



BIPOLAR ONE OUT 



BIPOLAR ZERO OUT 



\ ' ' \ 



I I ^3 I 12 I ir-[^ i 3| M 1 I ° f 



~ [lST HALF | 2ND hale ] 15 ^14 \~ 13'~\ 12 Til |73]"2 y"l r°T''T 



SYNC SYNC 



Decoder Operation 



The Decoder requires a single clock with a frequency of 
12 times the desired data rate applied at the DECODER 
CLOCK input. The Manchester II coded data can be pre- 
sented to the Decoder in one of two ways. The BIPOLAR 
ONE and BIPOLAR ZERO inputs will accept data from a 
comparator sensed transformer coupled bus as specified 
in Military Spec 1553. The UNIPOLAR DATA input can 
only accept non-inverted Manchester II coded data. (e.g. 
from BIPOLAR ZERO OUT of an Encoder.) 

The Decoder is free running and continuously monitors its 
data input lines for a valid sync character and two valid 
Manchester data bits to start an output cycle. When a 
valid sync is recognized (T) , the type of sync is indicated on 
COMMAND/DATA SYNC output. If the sync character 
was a command sync, this output will go high (2) and re- 
main high for sixteen DECODER SHIFT CLOCK periods 
(3) , otherwise it will remain low. The TAKE DATA 
output will go high and remain high (2) — (3) while the 



Decoder is transmitting the decoded data through SERIAL 
DATA OUT. The decoded data available at SERIAL 
DATA OUT is in a NRZ format. The DECODER SHIFT 
CLOCK is provided so that the decoded bits can get shifted 
into an external register on every low-to-high transition 
of this clock 0- @ . 

After all sixteen decoded bits have been transmitted (3) the 
data is checked for odd parity. A high on VALID WORD 
output (4) indicates a successful reception of a word with- 
out any Manchester or parity errors. At this time the 
Decoder is looking for a new sync character to start another 
output sequence. 

At any time in the above sequence a high input on DE- 
CODER RESET during a low-to-high transition of DE- 
CODER SHIFT CLOCK will abort transmission and initial- 
ize the Decoder to start looking for a new sync character. 
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Operational Description (continued) 



Decoder Operation (continued) 



I 1 I 2 I 3 I 4 I 5 I 6 ' 7 I 8 I I 16 I 17 I 18 I 19 



BiPOLAR ONE IN [TsTTm 

BIPOLAR ZERO IN [ 



;T HALE |2NDHALf[ 15 [ 14 | 13 [ 12 | 11 | 10 | ! [j_£_|__l J 0_J_P_ [ 
SYNC'I SYNC |~r5~f~lT~| 13 "T ~2~r ~lT "T "lo" T j "1" "T T 1 



TAKE DATA 



COMMAND/DATA SYNC 



-! h 



^ I- 



— ( h 



SERIAL OATA OUT \\\\\\\\\\\\ UNpEEINVpX^^^^ 15 | ,4 | 



VALIDWORD (FROM PREVIOUS RECEPTION) L 



4 3 2 1 



° KW W WW 



(hi) 



Encoder Timing 



SEND CLOCK 



ENCODER SHIFT CLOCK 



SE^'A^OATAIN .^^^^^^tri ^\\\\\\\\\\\^^^^ 



SEND CLOCK 

ENCODER SHIFT CLOCK 

ENCODER ENABLE 
SYNC SELECT 

ENCODER SHIFT CLOCK 
SEND DATA 




TE7 -| 



SEND CLOCK 



BIPOLAR ONE OUT c 



BIPOLAR ZERO OUT 



Decoder Timing 



[-• BIT PERIOD 



NOTE UNIPOLAR IN • 0, FOR NEXT DIAGRAMS 
BIT PERIOD BIT PERIOD- 



Td2- 



COMMAND SYNC 



BIPOLAR ONE IN 



BIPOLAR ZERO IN hTDl H\\\\\\\\\\V\V\^^^^^ 



UDi> m\\\<\\m\\\^^^^^^ 

H h-TD3 ; -H H-1 



DATA SYNC 
BIPOLAR ONE IN Md1- 4\\^^ 
BIPOLAR ZER 



\ ko^4m\\\\\\\\^^^ r- 

^-^TD3 — iinlfiS -H>— Td3 - H ^— Td3 _»^^ ^Tp3 

TD4 — H— Td5 Td5 - I Td4 -H 



IIPOLAR IN 2p 



NOTE BIPOLAR ONE IN = 0; BIPOLAR ZERO IN • 1, FOR NEXT DIAGRAMS 
- Tp? . - 1 « • Tp; 



IN 



COMMAND SYNC 

Tp2 



UNIPOLAR IN f-. Td4 - 



Td4- 



- ■'■04 — 
ONE 
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Operational Description (continued) 



Decoder Timing (continued) 



DECODER SHIFT CLOCK 



COMMANO/OATA SYNC 



TAKE DATA 



n 



DECODER SHIFT CLOCK 



SERIAL DATA OUT 



DECODER SHIFT CLOCK 
COMMAND/DATA SYNC 
TAKE DATA 
VALID WORD 



Z_J_L 

tdio-H h 



DECODER SHIFT CLOCK 
DECODER RESET 



TORS H 



Applications 



How to Make Our MTU Look Like a Manchester Encoded UART 




PARALLEL OUT 



PARALLEL IN 



Typical Timing Diagrams for a Manchester Encoded UART 



ENCODER TIMING 

ENCODER ENABLE 
SYNC SELECT 
PARALLEL IN 
BIPOLAR ONE OUT 
BIPOLAR ZERO OUT 

DECODER TIMING 

BIPOLAR ONE IN 
BIPOLAR ZERO IN 
COMMAND SYNC 
PARALLEL OUT 



-TL 



'A ty// ///////////////////////////// ////////Tvz. 

\////////////////7777///////////////////A y// 

Psy"! nc I 



TEH.iJ.i.U.LJJ.LlJ.L.LJi'l^J 



MSB L5B 

nxixTiziiizrinH 



-JIHEl.'ilLLLl-i.LJ.LlJJ.Ulii 
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MIL'STD'1553 Summary 



The 1553' standard defines a time division multiplexed 
data bus for application within aircraft. The bus is defined 
to be bipolar, and encoded in a Manchester II format, so 
no DC component appears on the bus. This allows trans- 
former coupling and excellent isolation among systems and 
their environment. 

The HS-15530RH supports the full bipolar configuration, 
assuming a bus driver configuration similar to that in 
Figure 1. Bipolar inputs from the bus, like Figure 2, 
are also accommodated. 

The signaling format in MIL-STD-1553 is specified on 
the assumption that the network of 32 or fewer terminals 
are controlled by a central control unit by means of Com- 
mand Words, and Data. Terminals respond with Status 
Words, and Data. Each word is preceded by a synchron- 
izing pulse, and followed by parity bit, occupying a total 
of 20 //sec. The word formats are shown in Figure 4. 
The special abbreviations are as follows: 

P Parity, which is defined to be odd, taken 

across all 1 7 bits. 

R/T Receive on logical zero, transmit on ONE. 

ME Message Error if logical 1 . 

TF Terminal Flag, if set, calls for controller 
to request self-test data. 

The paragraphs above are intended only to suggest the 
content of MIL-STD-1553, and do not completely 
describe its bus requirements, timing or protocols. 



BUS 




FIGURE 1 - Simplified MIL-STD-1553 Driver 
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FIGURE 2 - Simplified MIL-STD-1553 Receiver 




COMMAND 
SYNC 



DATA 
SYNC 



^ BIT _^ 


BIT__ 


_^BIT 


PERIOD 


PERIOD 


PERIOD 



LOGICAL ONE DATA 



LOGICAL ZERO DATA 
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2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 
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COMMAND WORD (FROM CONTROLLER TO TERMINAL) 



SYNC 



DATA WORD 



STATUS WORD (FROM TERMINAL TO CONTROLLER) 





5 


1 


5 


5 


1 


SYNC 1 TERMINAL | 1 SUBADDRESS 1 DATA WORD |p 
1 ADDRESS I I /MODE ' COUNT 1 

DATA WORD (SENT EITHER DIRECTION) 




16 


1 





5 


1 


9 


1 


1 




SYNC 


TERMINAL 
ADDRESS 


ME 


CODE FOR FAILURE MODES 


TF 


P 



FIGURE 3 - MIL-STD-1553 Character Formats FIGURE 4 - MIL-STD-1553 Word Formats 



NOTE: This page is a summary of MIL-STD-1553 and Is not intended to describe the operation of the HS-15530RH 
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Radiation Screening Procedure 

(1) Two (2) probed good samples per wafer will be selected from 
y_20% of the wafers in a run. (All wafers in a "run" will have 
been processed together through all high temperature pro- 
cessing steps and through metallization.) 

(2) The sample die shall be assembled and tested for functionality. 

(3) The sample devices shall be subjected to a Total Dose Radia- 
tion level of 1 X 104 Rad(Si +10% from a Gamma Cell 220 
Cobalt 60 source or equivalent. The samples shall be biased 
at 5 volts with all inputs high. The dose rate shall be between 
50 rads/sec and 200 rads/sec. 

(4) ICCSB at VCC = 5 volts will be measured and recorded for 
each device within one hour (+15 minutes) after irradiation. 
The lot will be accepted only if the average of these measure 
values is < 5mA. 



Radiation Effects 

The HS-15530/31 RH is processed with the same mask set 
as is used for HARRIS' equivalent commercial part. Latchup 
free operation, achieved by the use of special starting material 
and improved total dose hardness, is obtained with special 
high temperature processing cycles. These process techniques 
can, in principal, be applied to any standard HARRIS CMOS 
product. 

The primary failure mode under exposure to ionizing radia- 
tion is an increase in static leakage current (ICCSB). Function- 
al failure due to the increased leakage currents will typically 
occur for dose levels in excess of 5 x 104 RAD-Si. AC and DC 
parameters other than ICC will change less than 10% for 
total dose levels under 5 x 104 RAD-Si. The excess leakage 
currents will anneal at room temperature and are typically 
reduced by a factor of 3-10 within 24 hours after irradiation. 

On a production basis, HARRIS is able to perform screens 
only for a total dose hardness. Transident radiation tests, 
however, have shown the following results: 

Latchup free doses >5 x 1011 rads/sec. Upset (loss of stored 
data) typically^ 108 rads/sec. 



Pacliage 



Ordering Information 



24 LEAD DIP 

,r-innnnnnr-ir-ir-if-ii-i^ 



piNi-UUUU UUU UUUUU 



HS 1 -15530RH- 2 



■ 1.260J O20I32O-' 511 



220 MAX. 

15.59) 




1 



1 IHO-J I- II 

I 12-541^ I 018 ' 003 



.040 ^ 020 , 

11.021. 511 

0" - 15° 



.610115.491 ■ 

_ 4311 _ 
113.461 



HAR 



J 

RIS— I 



DEVICE 
NUMBER 



I 



TEMPERATURE: 

2 - -550c to +I250C 
8 - MIL-STD-883B 



PACKAGE 

1 — Cerdip , 
9 — Flatpack 



1. All dimensions in inches; millimeters are shown, in parentheses. 

2. All dimensions ±.010 (±0.25mm) unless otherwise shown. 
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SEPTEMBER 1982 



Preliminary 




HS-6504RH 

4096 X 1 CMOS RAM 



Features 

• LOW POWER STANDBY . 550yUWMAX. 

• LOW POWER OPERATION . 35mW/MH2 MAX. 

• EXTREMELY LOW SPEED POWER PRODUCT 

• FUNCTIONAL TOTAL DOSE 1x10^ RAD Si 

• DATA UPSET >10^ RAD Si/SEC 

• LATCH - UP FREE TO >5 x 1o" RAD Si/SEC 

• TTL COMPATIBLE INPUT/OUTPUT 

• THREE -STATE OUTPUT 

• STANDARD JEDEC PINOUT 

• FAST ACCESS TIME 200nsec TYP 

• MILITARY TEMPERATURE RANGE 

o 18 PIN PACKAGE FOR HIGH DENSITY 

• ON CHIP ADDRESS REGISTER 

Description 

The HS-6504RH is a 4096 x 1 static CMOS RAM fabricated using the 
Harris Custom Integrated Circuits Division radiation hardened self-aligned 
silicon gate technology. The device utilizes synchronous circuitry to achieve 
high performance and low power operation. 

On-chip latches are provided for addresses, data input and data output 
allowing efficient interfacing with microprocessor systems. The data out- 
put can be forced to a high impedance for use in expanded memory arrays. 

The HS-6504RH is a fully static RAM and may be maintained in any state 
for an indefinite period of time. 



Pinout 

TOP VIEW 



AO C 1 
A1 C 2 
A2 Q 3 

A3 n 

-A4Q 
A5 C 

wC 
gndC 



D vcc 

Has 

:a7 

2 A8 
] A9 
3 ] A10 
23AII 

ODE 



Logic Symbol 




A - Address Input 
E_-Chip Enable 
W - Write Enable 
D - Data Input 
Q - Data Output 



Functional Diagram 



A6 0-- 



A2 0-. 



LATCHED 
ADDRESS 
REGISTER 



GATED 
ROW 
DECODER 



64x64 
MATRIX 




^ 64 



GATED COLUMN 
DECODER 
AND DATA I/O 



A A 



LATCHED 
ADDRESS 
REGISTER 



ALL LINES ACTIVE HIGH - POSITIVE LOGIC 

THREE STATE BUFFERS; 

C HIGH OUTPUT ACTIVE 

LATCHES: 

C LOW — ►Q = 

Q LATCHES ON RISING EDGE OF C 



W E A0A4 AS A11A10A9 

Information on this device is preliminary. Data is subject to change unless otherwise specifically agreed. No obligations are assumed for notice of 
change or future manufacture of this device. 

CAUTION: These devices are sensitive to electrostatic discharge. 
Copyright (C) Harris Corporation 1982 
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Symbols and Abbreviations 

This data sheet utilizes a new set of specification nonnenclature. This new format is an IEEE and JEDEC supported standard 
for semiconductor memories. It is intended to clarify the symbols, abbreviations and definitions, and to make all memory 
data sheets consistent. We believe that, once acclimated, you will find this standardized format easy to read and use. 



ELECTRICAL PARAMETER ABBREVIATIONS 

All abbreviations use upper case letters with no subscripts. 
The initial symbol is one of these four characters: 

V (Voltage) 

I (Current) 

P (Power) 

C (Capacitance) 

The second letter specifies input (I) or output (O), and the 
third letter indicates the high (H), low (L) or off (Z) state 
of the pin during measurements. Examples: 

VI L — Input Low Voltage 
lOZ — Output Leakage Current 

TIMING PARAMETER ABBREVIATIONS 

All timing abbreviations use upper case characters with no 
subscripts. The initial character is always T and is followed 
by four descriptors. These characters specify two signal 
points arranged in a "from-to" sequence that define a 
timing interval. The two descriptors for each signal point 
specify the signal name and the signal transitions. Thus 
the format is: 



Signal name from which interval is defined 
Transition direction for first signal 
Signal name to which interval is defined 
Transition direction for second signal 



T X X X X 

J 



Signal Definitions: 



A = Address 
D = Data In 
Q = Data Out 
W = Write Enable 
E - Chip Enable 
S = Chip Select 
G = Output Enable 



EXAMPLE: 

CHIP 
ENABLE 



WRITE 
ENABLE 



■TWLEH 




The example shows Write pulse setup time defined as 
TWLEH-Time from Write enable Low to chip Enable High. 

TIMING LIMITS 

The table of timing values shows either a minimum or a 
maximum limit for each parameter. Input requirements 
are specified from the external system point of view. 
Thus, address set-up time is shown as a minimum since 
the system must supply at least that much time (even 
though most devices do not require it). On the other hand, 
responses from the memory are specified from the device 
point of view. ' Thus, the access time is shown as a maxi- 
mum since the device never provides data later than that 
time. 

WAVEFORMS 



WAVEFORM 
SYMBOL 



INPUT 



OUTPUT 



MUST BE 
VALID 



WILL BE 
VALID 



CHANGE 
FROM H TO L 



WILL CHANGE 
FROM H TO L 



CHANGE 
FROM L TO H 



WILL CHANGE 
FROM L TO H 



DON'T CARE: 
ANY CHANGE 
PERMITTED 



CHANGING: 
STATE UNKNOWN 



HIGH 
IMPEDANCE 



Transition Definitions: 



H = Transition to High 

L = Transition to Low 

V = Transition to Valid 

X = Transition to Invalid or Don't Care 

Z = Transition to Off (High Impedance) 
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Specifications HS-6504RH 




ABSOLUTE MAXIMUM RATINGS 




OPERATING RANGE 






Supply Voltage - (VCC 


-GND) -0.3Vto+7.0V 


Operating Supply Voltage 4.5V to 5.5V 


Input or Output Voltage Applied (GND -0.3V) 


















to(VCC+0.3V) 














Storage Temperature 


-65oCto+150OC 


Operating Temperature 


-550c to +1 250c 


CAUTION: To prevent permanent damage to this device, care should be exercised to insure that the 






absolute maximum ratings for supply voltages, temperature and voltage or current at any 






pin is not exceeded during both static and dynamic operation. 








ELECTRICAL CHARACTERISTICS ® 






















TEMP. & VCC - 


TEMP- 


250c 














OPERATING 


VCC- 


5.0V 














RANGE 


TYPICAL 










SYMBOL 


PARAMETER 




MAX 


PRE 
RAD 


POST 
RAD 


UNITS 


TEST 
CONDITIONS 






ICCSB 


Standby Supply Current 




100 


5 


5 


MA 


10 = 

VI = VCC or GND 






ICCOP 


Operating Supply Current Q) 




7 


4.5 




mA 


f = 1MHz, 10 = 
VI = VCC or GND 






ICCDR 


Data Retention Current 




50 


3 


3 


^1A 


10 = 0. VCC = 3.0 
VI = VCC or GND 






VCCDR 


Data Retention Voltage 




3 


2.6 


1.8 


V 






D.C. 


II 


Input Leakage Current 


-1 


+ 1 








UA 


GND< VI <VCC 




lOZ 


Output Leakage Current 


-10 


+ 10 


+0.5 


+0.5 


/JA 


GND<VI <VCC 






VIL 


Input Low Voltage 


-0.3 


0.8 


1.5 


1.3 


V 








VIH 


Input High Voltage 

All inputs except E R/W 


VCC 
-2.0 


VCC 
+0.3 


2.7 


2.3 


V 








Vl H 


Input High Voltage 
for E R/W 


VCC 
-1.5 


VCC 
+0.3 


2.9 


1.9 


V 








VO L 


Output Low Voltage 




0.4 


0.2 


0.15 


V 


10 = 2.0mA 






VOH 


Output High Voltage 


2.4 




4.6 


4.0 


V 


10 = -1.0mA 






CI 


Input Capacitance (5) 




8.0 


5.0 


5.0 


pF 


f = 1MHz 

VI = VCC or GND 






CO 


Output Capacitance (3) 




10.0 


6.0 


6.0 


pF 


f = 1MHz 

VI = VCC or GND 


























TELGV 


Chip Enable Access Time 




300 


150 


180 


ns 


© 






TAVGV 


Address Access Time 




320 


140 


180 


ns 








TELQX 


Chip Enable Output Enable 
Time 




100 


50 


60 


ns 


© 






TEHQZ 


Time 




100 


50 


60 


ns 


© 






TELEH 


Chip Enable Pulse Negative 
Width 


300 




150 


180 


ns 


© 






TEHEL 


Chip Enable Pulse Positive 
Width 


120 




40 


80 


ns 


© 




A.C. 


TAVEL 


Address Setup Time 


20 




-10 





ns 


© 




TELAX 


Address Hold Time 


50 




30 


35 


ns 


© 






TWLWH 


Write Enable Pulse Width 


80 




20 


30 


ns 


. © 






TWLEH 


Write Enable Pulse Setup Time 


200 




140 


140 


ns 


© 






TWLEL 


Early Write Pulse Setup Time 







-15 


-10 


ns 


© 






TWHEL 


Write Enable Read Mode 
Setup Time 







-15 


-10 


ns 


© 






TELWH 


Early Write Pulse Hold Time 


80 




40 


50 


ns 


© 






TDVWL 


Data Setup Time 







-15 


-10 


ns 


© 






TDVEL 


Early Write Data Setup Time 







-15 


-10 


ns 


© 






TWLDX 


Data Hold Time 


80 




50 


60 


ns 


© 






TELDX 


Early Write Data Hold Time 


80 




50 


60 


ns 


© 






TELWL 


Early Write Output Hl-Z Time 







-10 


-10 


ns 


© 






TQVWL 


Data Valid to Write Time 













ns 


© 






TELEL 


Read or Write Cycle Time 


420 




190 


260 


ns 


© 




NOTES; 


1. All devices guaranteed at worst case limits. Room temp. 


5 volt data provided for information and not guaranteed. 






2. Operati 


ng Supply Current (ICCOP) is proportional to Operating Frequency. 


Post Rad Data @> TD 


= 1 x10°. 






3. Capacitance sampled and guaranteed — not 100% tested. 














4. AC test Conditions: Inputs: TRISE = TFALL< 20nsec; 


Outputs: 


1TTL Load and 50 pF. All timing measurements 






at 1/2 VCC. 


















5. Pre-Radiation and Post-Radiation limits. 
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tavel|«»-telax-^ 



/- 



Read Cycle 



TAVEL 



NEXT ADD 



-TELEH- 



-TELEL- 



-TEHEL- 



VALID DATA OUTPUT 



TIME 
REFERENCE 



M [ 



2 



TRUTH TABLE 



14 



TIME 
REFERENCE 


E 


INPUTS 
W A 


OUTPUT 
Q 


FUNCTION 


-1 


H 


X 


X 


z 


MEMORY DISABLED 





>. 


H 


V 


z 


CYCLE BEGINS, ADDRESSES ARE LATCHED 


1 


L 


H 


X 


X 


OUTPUT ENABLED 


2 


L 


H 


X 


V 


OUTPUT VALID 


3 


jT 


H 


X 


V 


READ ACCOMPLISHED 


4 


H 


X 


X 


z 


PREPARE FOR NEXT CYCLE (SAME AS-1) 


5 


>. 


H 


V 


z 


CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0) 



The address information is latched in the on chip registers 
on the falling edge of E (T = 0). Minimum address set up 
and hold time requirements must be met. After the requir- 
ed hold time, the addresses may change state without 
affecting device operation. During time (T = 1) the output 



becomes enabled but data is not valid until during time 
(T = 2). W must remain high until after time (T = 2). 
After the output data has been read, E may return high 
(T = 3). This will disable the output buffer and ready the 
RAM for the next memory cycle (T = 4). 



Early Write Cycle 



TAVElj^TElAX-^ 



ADD VALID 




NEXT ADD 



♦TELWH-^ 
^ 



TDVEL ♦TELDXh 



DATA VALID 



TWLEL 



TDVEL 



TIME 
REFERENCE 



TRUTH TABLE 



TIME 




INPUTS 




OUTPUT 


FUNCTION 


REFERENCE 


E 


W 


A 


D 







-1 


H 


X 


X 


X 


z 


MEMORY DISABLED 





>. 


L 


V 


V 


z 


CYCLE BEGINS. ADDRESSES ARE LATCHED 


1 


L 


X 


X 


X 


z 


WRITE IN PROGRESS INTERNALLY , 


2 


J- 


X 


X 


X 


z 


WRITE COMPLETED 


3 


H 


X 


X 


X 


z 


PREPARE FOR NEXT CYCLE (SAME AS -11 


4 


"V 


L 


V 


V 


z 


CYCLE ENDS. NEXTCYCLE BEGINS (SAME ASO) 



The early write cycle is the only cycle where the output is 
guaranteed not to become active. On the falling edge of 
E (T = 0), the addresses; the write signal, and the data 
input are latched in on chip registers. The logic value of W 
at the time E falls determines the state of the output buffer 
for that cycle. Since W is low when T falls, the out- 
put buffer is latched into the high impedance state and 



will remain in that state until E returns high (T = 2). For 
this cycle, the data input is latched by E going low; there- 
fore data set up and hold times should be referenced to E. 
When E (T = 2) returns to the high state the output buffer 
disables and all signals are unlatched. The device is now 
ready for the next cycle. 
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Read Modify Write Cycle 




TRUTH TABLE 



TIME 




INPUTS 




OUTPUT 


FUNCTION 


REFERENCE 


E 


W 


A 





Q 




-1 


H 


X 


X 


X 


z 


MEMORY DISABLED 





"V 


H 


V 


X 


z 


CYCLE BEGINS. ADDRESS ARE LATCHED 


1 


L 


H 


X 


X 


X 


OUTPUT ENABLED 


2 


L 


H 


X 


X 


V 


OUTPUT VALID. READ AND MODIFY TIME 


3 


L 


■X- 


X 


V 


V 


WRITE BEGINS. DATA IS LATCHED 


4 


L 


X 


X 


X 


V 


WRITE IN PROGRESS INTERNALLY 


5 




X 


X 


X 


V 


WRITE COMPLETED 


6 


H 


X 


X 


X 


z 


PREPARE FOR NEXT CYCLE (SAME AS -1 1 


7 




H 


V 


X 


z 


CYCLE ENDS. NEXT CYCLE BEGINS (SAME ASO) 



The read modify write cycle begins as all other cycles 
on the falling edge of E (T= 0). The W line should be 
high at (T = 0) in order to latch the output buffers in the 
active state. During (T = 1 ) the output will be active but 
not valid until (T = 2). On the falling edge of the W (T = 3) 
the data present at the output and input are latched. The 



W signal also latches itself on its low going edge. All input 
signals excluding E have been latched and have no further 
effect on the RAM. The rising edge of E (T = 5) completes 
the write portion of the cycle and unlatches all inputs and 
output . The output goes to a high impedance and the 
RAM is ready for the next cycle. 



O 
=J 
T3 
C 

o 
o 

"e 

<D 
CO 

CO 



NOTES: In the above descriptions the numbers in parenthesis (T = n ) refer to the respective timing diagrams. 

The numbers are located on the time reference line below each diagram. The timing diagrams shown 
are only examples and are not the only valid method of operation. 

Radiation Screening Procedure 

Dose Radiation level of 1 x 105 Rad Si (±10%) from 
a Gamma Cell 220 Cobalt 60 source or equivalent. 
The samples shall be biased at 5 volts with all inputs 
high. The dose rate shall be between 50 rads/sec and 
200 rads/sec. 



(1) Two (2) probed good samples per wafer will be select- 
ed from > 20% of the wafers in a run. (All wafers in 
a "run" will have been processed together through 
ail high temperature processing steps and through 
metallization.) 



\2) The sample die shall be assembled and tested to the 
production test program for proper operation. 

(3) The sample devices shall be subjected to a Total 



(4) The samples will be tested to the data sheet limits 
within one hour (±15 minutes) after irradiation. The lot 
will be accepted only if all units, exclusive of non- 
radiation failures, meet the data sheet limits. 



Radiation Effects 



The HS-6504RH is an RH memory designed to survive in 
a radiation environment and to meet the electrical charac- 
teristics and be pin compatible to the Harris equivalent 
commercial part. Latchup free operation, achieved by the 
use of special starting material and improved total dose 
hardness, is obtained with special high temperature proces- 
sing cycles. These process techniques can, in principle, be 
applied to any standard HARRIS CMOS product. 



On a production basis, HARRIS only performs screens for 
total dose hardness to a level of 1 x lO^rad-Si. Transient 
radiation tests, however, have shown the following results: 

Latchup free to doses ^ 5 x 10^ 1 rads/sec. 

Upset (loss of stored data) typically ^ 108 rads/sec. 
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Test Product Flow 
HARRIS SEMICONDUCTOR PRODUCT FLOW 



Ml L-STD-883, METHOD 5004 CLASS B 
100% SCREENING PROCEDURE 







SCREEN 


P/ll L-STD-883 METHOD/COND. 




Internal Visual 


2010 Cond. B. 




Stabilization Bake 


1008 Cond. C (24 hrs. nn'inimum) 


® 


Temperature Cycling 


1010 Cond. C 




Constant Acceleration 


2001 Cond. E; Y1 plane 






Seal: A Fine 
B Gross 


1014 Cond. A or B 
1014 Cond. C2 


(e 




initial Electrical 


Harris Specifications 




Burn- In Test 


1015, 160 hrs. @ 125oC (or equiv- 
alent) (Burn-In circuits enclosed) 




Final Electrical 
100% go-no-go 


Tested at Worst Case Operating 
Conditions 


® 


External Visual 


2009 Sample Inspection 



Notes: Traceability: 
V Branding: 



All devices are assigned date code identification that provides traceability 
back to the inspection lot. 

All devices are branded with the part number and El A date code. 



Aged Products: Product that has been held for more than 24 months will be reinspected 
prior to shipment to group A inspection requirements, 

Additional 

Requirements: Sample Group A electrical tests are performed on a lot acceptance basis. 



Packaging 

18 LEAD CERAMIC DIP 



,r~ll II— II— II II — It — l i — ll-l TOP VIEW 
18 



I II II II I UZT" 




.3)0 
- (7.87) - 



.0)8i.003 .060 TYP. 
(.457 + . 076) (1.52) 



i95 


t.010 


(7.49 


t.254) 




5= 








1 




010 ±.003 


^ (.254 + .076 



1. All dimensions in inches; millimeters are shown in parentheses. 

2. All dimensions ± .010 (- 0.25mm) unless otherwise shown. 
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Ordering Information 



Example: 

HARRIS CUSTOM 
INTEGRATED CIRCUITS DIVISION- 



PACKAGE' 



HS 1 - 6504RH 

J 



DEVICE 



PACKAGE 



FLAT PACK 


9- 


CERDIP 


1- 



NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 



O 
Z2 
T3 
C 

o 
o 

E 


CO 
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TWX: 710-332-1074 

106 Seventh Street 
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(516) 747-6776 
TWX: 510-220-1527 



WESTERN REGION 

1503 South Coast Drive 
Suite 320 

Costa Mesa, CA 92626 
(714) 957-6557 
TWX: 910-595-1533 

EAST COAST 

7040 Lake Ellenor Drive 
Suite 113 

Orlando, FL 32809 
(305) 851-9450 



MIDWEST REGION 

2850 Metro Office Park 
Bloomington, MN 55420 
(612) 854-3224 
TWX: 910-576-3418 



HOME OFFICE 



P.O. Box 883 
Melbourne, FL 32901 
(305) 729-5585 
TWX: 510-959-6259 



EUROPEAN 

Harris Systems Ltd. 

Semiconductor Programs Division 

P.O. Box 27 

145 Farnham Road 

Slough SL1 4XD 

United Kingdom 

Tel: 34666 

TWX: 848174 



CO 
X 




CUSTOM INTEGRATED CIRCUITS DIVISION 
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HS-6508RH 



1024 X 1 CMOS RAM 



Features 



FUNCTIONAL TOTAL DOSE 2 x 10* RAD Si 

LATCH-UP FREE TO 5.0 x IQH RAD Si/sec 

LOW STANDBY POWER . . . 550 /JW MAX 

LOW OPERATING POWER 25mW/MHz MAX 

FAST ACCESS TIME 300nsec MAX 

TTL COMPATIBLE IN/OUT 

HIGH OUTPUT DRIVE - 2 TTL LOADS 

HIGH NOISE IMMUNITY 

ON-CHIP ADDRESS REGISTER 

MILITARY TEMPERATURE RANGE 

THREE-STATE OUTPUTS 

16 PIN PACKAGE FOR HIGH DENSITY 



Pin out 



TOP VIEW 



EC 1 
AO C 2 
A1 C 3 
A2 C 4 
A3 C 5 
A4 C 6 
QC7 
GND C 8 



16 3 VCC 
15 D D 
14 ^ W 
13 ] A9 
12 ] A8 
11 3 A7 
10 J A6 
9 ] A5 



A ~ Address Input D — Data Input 
_E_ - Chip Enable Q - Data Output 

W - Write Enable 



Description 

The HS-6508RH is a 1024 by 1 static CMOS RAM fabricated using the 
HARRIS Programs Division radiation hardened self-aligned silicon gate 
technology. Synchronous circuit design techniques are employed to 
achieve high performance and low power operation. 

On-chip latches are provided for addresses allowing efficient interfacing with 
microprocessor systems. The data output buffers can be forced to a high 
impedance state for use in expanded memory arrays. 

The HS-6508RH is a fully static RAM and may be maintained in any 
state for an indefinite period of time. 



Logic Symbol 




Functional Diagram 



LATCHED 
ADDRESS 
REGISTER 




GATED 
ROW 
DECODER 


-—/^ 


32 X 32 
MATRIX 




''32 





Copyright (C) Harris Corporation 1 980 



^ 32 



GATED 
COLUMN 
DECODER 
AND DATA I/O 



LATCHED 
ADDRESS 
REGISTER 



AO A1A2A3A4 



ALL LINES POSITIVE LOGIC - ACTIVE HIGH 



THREE STATE BUFFERS: 

C HIGH OUTPUT ACTIVE 



ADDRESS REGISTER AND DECODERS 

LATCH AND GATE ON RISING EDGE OF C 



u 
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Symbols and Abbreviations 

This data sheet utilizes a hew set of specification nomenclature. This new format is an IEEE and JEDEC supported standard 
for semiconductor memories. It is intended to clarify the symbols, abbreviations and definitions, and to make all memory 
data sheets consistent. We believe that, once acclimated, you will find this standardized format easy to read and use. 



ELECTRICAL PARAMETER ABBREVIATIONS 

All abbreviations use upper case letters with no subscripts. 
The initial symbol is one of these four characters: 

V (Voltage) 

I (Current) 

P (Power) 

C (Capacitance) 

The second letter specifies input (I) or output (O), and the 
third letter indicates the high (H), low (L) or off (Z) state 
of the pin during measurements. Examples: 

VI L — Input Low Voltage 
lOZ — Output Leakage Current 

TIMING PARAMETER ABBREVIATIONS 

All timing abbreviations use upper case characters with no 
subscripts. The initial character is always T and is followed 
by four descriptors. These characters specify two signal 
points arranged in a "from-to" sequence that define a 
timing interval. The two descriptors for each signal point 
specify the signal name and the signal transitions. Thus 
the format is: 



Signal name from which interval is defined 
Transition direction for first signal 
Signal name to which interval is defined 
Transition direction for second signal 



T X 

J 



XXX 



Signal Definitions: 



A = Address 
D = Data In 
Q = Data Out 
W = Write Enable 
E = Chip Enable 
S = Chip Select 
G = Output Enable 



EXAMPLE: 

CHIP 
ENABLE E 



WRITE 
ENABLE 



•TWLEH- 



The example shows Write pulse setup time defined as 
TWLEH-Time from Write enable Low to chip Enable High. 

TIMING LIMITS 

The table of timing values shows either a minimum or a 
maximum limit for each parameter. Input requirements 
are specified from the external system point of view. 
Thus, address set-up time is shown as a minimum since 
the system must supply at least that much time (even 
though most devices do not require it). On the other hand, 
responses from the memory are specified from the device 
point of view. Thus, the access time is shown as a maxi- 
mum since the device never provides data later than that 
time. 

WAVEFORMS 



WAVEFORM 
SYMBOL 



INPUT 



OUTPUT 



MUST BE 
VALID 



WILL BE 
VALID 



CHANGE 
FROM H TO L 



WILL CHANGE 
FROM H TO L 



CHANGE 
FROM L TO H 



WILL CHANGE 
FROM L TO H 



DON'T CARE: 
ANY CHANGE 
PERMITTED 



CHANGING: 
STATE UNKNOWN 



HIGH 
IMPEDANCE 



Transition Definitions: 



H - Transition to High 

L = Transition to Low 

V = Transition to Valid 

X = Transition to invalid or Don't Care 

Z = Transition to Off (High Impedance) 
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^ Specifications HS-6508RH 



ABSOLUTE MAXIMUM RATINGS 


OPERATING RANGE 




Supply Voltage -VCC -0.3V to 7.0V 


Operating Supply Voltage -VCC 


4.5V to 5.5V 


Input or Output Voltage Applied GND -0.3V 






to VCC +0.3V 








Operating Temperature 


-5500 to +1250C 


Storage Temperature -65°C to +1 SO^C 







ELECTRICAL CHARACTERISTICS ® 



D.C. 







TEMP. & VCC = 
OPERATING 
RANGE 


TEMP. = 250C® 
VCC = 5.0V 




TEST 


SYMBOL 


PARAMETER 


MIN 


MAX 


MIN 


TYP 


MAX 


UNITS 


CONDITIONS 


ICCSB 


Standby Supply Current 




1 uu 




1 Q 


1 00 


/JA 


1 = 

VI = VCC or GND 




ODPratinaSuDDlv Current® 
vjperatiriy ouppiy ourreni 




4 




1 .5 


2.5 


mA 


VI = VCC or GND 


1 1 


Input LeQkage Current 


-1.0 


+ 1.0 


-0.5 


0.0 


+0.5 


UA 


GND ^ VI ^ VCC 


1 Pit 


Output Leskage Current 


-1.0 


+ 1.0 


-0.5 


0.0 


+0.5 


/J A 


HMn <' \/i \/rc 


V 1 L 


Input Low Voltage 


-0.3 


0.8 


-0.3 




1.5 


V 




VIH 


Input High Voltage 


VCC -2.0 


VCC +0.3 


2.5 




5.3 


V 




VOL 


Output Low Voltage 




0.4 




0.2 


0.35 


V 


lOL = 3.2mA 


VOH 


Output High Voltage . 


2.4 




3.0 


4.5 




V 


lOH = -3mA 


CI 


Input Capacitance® 




6 




4 


6 


PF 


VI = VCC or GND 
f = 1MHz 


CO 


Output Capacitance® 




10 




6 


10 


PF 


VO = VCC or GND 
f = 1MHz 


TELQV 


Chip Enable Access Time 




300 




160 


250 


ns 


© 


TAVQV 


Address Access Tinne 




310 




160 


260 


ns 


© 


TELQX 


Chip Enable Output Enable Time 




200 




60 


170 


ns 


© 


TWLQZ 


Write Enable Output Disable Time 




200 




60 


170 


ns 


© 


TEHQZ 


Chip Enable Output Disable Time 




200 




60 


170 


ns 


© 


TELEH 


Chip, Enable Pulse Negative Width 


300 




250 


160 




ns 


© 


TEHEL 


Chip Enable Pulse Positive Width 


150 




130 


90 




ns 


© 


TAVEL 


Address Setup Time 


10 




10 







ns 


© 


TELAX 


Address Hold Time 


70 




50 


40 




ns 


© 


TDVWH 


Data Setup Time 


130 




100 


80 




ns 


© 


TWHDX 


Data Hold Time 















ns 


© 


TWLEH 


Chip Enable Write Pulse Setup Time 


160 




130 


100 




ns 


© 


TELWH 


Chip Enable Write Pulse Hold Time 


160 




130 


100 




ns 


© 


TWLWH 


Write Enable Pulse Width 


160 




130 


100 




ns 


© 


TELEL 


Read or Write Cycle Time 


450 




380 


250 




ns 


© 



A.C. 



NOTES: 1 . All devices guaranteed at worst case limits. Room temp., 5 volt data provided for information and not guaranteed. 

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz. 

3. Capacitance sampled and guaranteed — not 100% tested. 

4. AC Test Conditions: Inputs — TRISE = TFALL = 20nsec; Outputs — 1 TTL load and 50pF. All timing measurements 
at 1/2 VCC. 

5. Pre-Radiation characteristics. See Radiation effects section for Post-Radiation characteristics. 
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Read Cycle 



TELQV 

- TELQX 



4-4 



Am. 



VALID OUTPUT 



-1 



TRUTH TABLE 



TIME 




INPUTS 




OUTPUTS 




REFERENCE 


E 


W 


A 


D 


Q 


F UNCTION 


-1 


H 


X 


X 


X 


z 


MEMORY DISABLED 





■X- 


H 


V 


X 


z 


CYCLE BEGINS, ADDRESSES ARE LATCHED 


1 


L 


H 


X 


X 


X 


OUTPUT ENABLED 


2 


L 


H 


X 


X 


V 


OUTPUT VALID 


3 


-T 


h' 


X 


X 


V 


READ ACCOMPLISHED 


4 


H 


X 


X 


X 


z 


PREPARE FOR NEXTCYCLE (SAME AS -1) 


5 




H 


V 


X 


z 


CYCLE ENDS, NEXTCYCLE BEGINS (SAME AS 0) 



In the HS-6508RH Read Cycle, the address information is 
latched into the on-chip registers on the falling edge of 
E (T = 0). Minimum address setup and hold time require- 
ments must be met. After the required hold time, the 
addresses may change state without affecting device opera- 
tion. During time (T = 1 ) the data output becomes en- 
abled; however, the data is not valid until during time 



(T = 2). W must remain high for the read cycle. After the 
output data has been read, E may return high (T = 3). 
This will disable the chip and force the outpu_t buffer to 
a high impedance state. After the required E high time 
(TEHEL) the RAM is ready for the next memory cycle 
(T = 4). 



O 

T3 
C 

o 
o 

"e 

(D 
CO 

I 



Write Cycle 



>iTELAX» 



VALID DATA I^PUT 



I I I I 



TRUTH TABLE 



TIME 




INPUTS 




OUTPUTS 




REFERENCE 


E 


W 


A 


D 


Q 


FUNCTION 


-1 


H 


X 


X 


X 


2 


MEMORY DISABLED 





"■-(^ 


X 


V 


X 


Z 


CYCLE BEGINS, ADDRESSES ARE LATCHED 


1 


L 




X 


X 


z 


WRITE PERIOD BEGINS 


2 


L 




X 


V 


z 


DATA IS WRITTEN 


3 


_r 


H 


X 


X 


z 


WRITE COMPLETED 


4 


H 


X 


X 


X 


■ z 


PREPARE FOR NEXTCYCLE (SAME AS -1 ) 


5 




X 


V 


X 


z 


CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0) 
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The write cycle is initiated by the falling edge of E which 
latches the address information into the on-chip registers. 
The write portion of the cycle is defined as both E and W 
being low simultaneously. W may go low anytime during 
the cycle provided that the write enable pulse setup time 
(TWLEH) is met. The write portion of the cycle is term- 
inated by the first rising edge of either E or W. Data 
setup and hold times must be referenced to the terminating 
signal. 

If a series of consecutive write cycles are to be performed, 
the W line may remain low until all desired locations have 
been written. When this method is used, data setup and 
hold times must be referenced to the rising edge of E. By 



positioning the W pulse at different times within the E 
low time (TELEH), various types of write cycles may be 
performed. 

If the E low time (TELEH) is greater than the W pulse 
(TWLWH) plus an output enable time (TELQX) , a comb- 
ination read write cycle is executed. Data may be modified 
an indefinite number of times during any write cycle 
(TELEH). The data input and data output pins may be tied 
together for use with a common I/O data bus structure. 
When using the RAM in this method allow a minimum of 
one output disable time (TWLQZ) after W goes low before 
applying input data to the bus. This will insure that the 
output buffers are not active. 



Radiation Screening Procedure 



(1) Two (2) probed good samples per wafer will be select- 
ed from ^20% of the wafers in a run. (All wafers in 
a "run" will have been processed together through 
all high temperature processing steps and through 
metallization.) 



Dose Radiation level of 2 x 10^ Rad Si(±10%)from 
a Gamma Cell 220 Cobalt 60 source or equivalent. 
The samples shall be biased at 5 volts with all inputs 
high. The dose rate shall be between 50 rads/sec 
and 200 rads/sec. 



(2) The sample die shall be assembled and tested for 
functionality. 

(3) The sample devices shall be subjected to a Total 



(4) ICCSB 3^ Vcc ~ 5 volts will be measured and recorded 
for each device within one hour (il15 minutes) after 
irradiation. The lot will be accepted only if the average 
of these measured values is , 0mA. 



Radiation Effects 



The HS-6508RH is a radiation hardened memory 
processed with the same mask set as is used for 
HARRIS' equivalent commercial part. Latchup free 
operation, achieved by the use of special starting 
material and improved total dose hardness, is ob- 
tained with special high temperature processing 
cycles. These process techniques can, in principal, 
be applied to any standard HARRIS CMOS product. 

The primary failure mode under exposure to ionizing 
radiation is an increase in static leakage current 
(ICCSB). Functional failure due to the increased 
leakage currents will typically occur for dose levels 



in excess of 5 x 10^ RAD-SI. AC and DC pa- 
rameters other than ICC will change less than 10% 
for total dose levels under 5 x 10^ RAD-SI. The 
excess leakage currents will anneal at room tempera- 
ture and are typically reduced by a factor of 3-10 
within 24 hours after irradiation. 

On a production basis, HARRIS is able to perform 
screens only for total dose hardness. Transient radia- 
tion tests, however, have shown the following results: 

Latchup free to doses > 5 x 10^1 rads/sec. , 
Upset (loss of stored data) typically > 10^ rads/sec. 
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Test Product Flow 



SI 



HARRIS SEMICONDUCTOR PRODUCT FLOW 
IVIIL-M-38510/MIL-STD-883, METHOD 5004 CLASS B 

100% SCREENING PROCEDURE 







SCREEN 


MIL-STD-883 METHOD/COND. 






Internal Visual 


2010 Cond. B. 




Stabilization Bake 


1008 Cond. C (24 hrs. mininnum) 




Temperature Cycling 


1010 Cond. C 




Constant Acceleration 


2001 Cond. E; Y1 plane 


( £ 




Seal: @ Fine 
(B) Gross 


1014 Cond. A or B 
1014 Cond. C2 


Q 




Initial Electrical 


Harris Specifications 




Burn-In Test 


1015, 160 hrs. @ 1250C (or equiv- 
alent) (Burn-In circuits enclosed) 




Final Electrical 
100% go-no-go 


Tested at Worst Case Operating 
Conditions 


(9) 


External Visual 


2009 Sample Inspection 



Note: 

Traceability: 

Branding; 



All devices are assigned date code identification that provides traceability 
back to the inspection lot. 

All devices are branded with the part number and EIA date code. 



Aged Products: Product that has been held for more than 24 months will be reinspected 
prior to shipment to group A inspection requirements. 

Additional 

Requirements: Sample Group A electrical tests are performed on a lot acceptance basis. 
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SI 



Packaging 



16 9 



.780 i .010 , 015 
(19.81 1 0.25-0.38)" 



.160 
(4.06) 
T 




—.310(7.87) — 
295 ± .010 



.018*003 
(0.46 J.08) 



.060 
(1.52) 



02 

100 TYP 
(2.54) 



(7.491 .254) 







00-150 



.010 + 003 
(0.25*08) 



.015 i .005 
(0.38 i 0.13) 

— II— PIN ONE INDEX 



SEATING PLANE 



050 
(1.27)-, 
TYP. ♦ 



.018i .003 
(0.46 i 08) 



.005 1.001 
(0.13 i 0.03) 
I 



.290 "0 
(7.37) ~^ ^ <813) 
MAX. WIN. 

. .9501.020 

(24.1310.51) 



.395 
(10 03) 
MAX. 



.070 — 
11.78) 
MAX. 



I .025 
= (0.64) 
♦ TYP. 



1. All dimensions in inches; millimeters are shown in parentheses. 

2. All dimensions 1.010 (t0.25mm) unless otherwise shown. 



Ordering Information 

Example: HS 1 - 6508 RH 



HARRIS PROGRAMS DIVISION 



PACKAGE — I 



•VERSION 



DEVICE 



PACKAGE 



FLAT PACK 


9- 


CERDIP 


1- 



NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 
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SB 



SEPTEMBER 1982 



Preliminary 



HS-6514RH 

1024 X 4 CMOS RAM 



1250/LtW MAX. 
35mW/MHz MAX. 

1 X 10^ RAD Si 
>10^ RADS Si/sec 
>5 X 10^^ RAD Si/soc 



200 nsec TYP. 



Features 

• LOW POWER STANDBY 

o LOW POWER OPERATION 

• FUNCTIONAL TOTAL DOSE 

• DATA UPSET 

• LATCH - UP FREE TO 

• TTL COMPATIBLE INPUT/OUTPUT 

• COMMON DATA IN/OUT 

• THREE - STATE OUTPUTS 

• STANDARD JEDEC PINOUT 

• FAST ACCESS TIME 

• MILITARY TEMPERATURE RANGE 

• 18 PIN PACKAGE FOR HIGH DENSITY 

• ON -CHIP ADDRESS REGISTER 



Description 

The HS-6514RH is a 1024 x 4 static CMOS RAM fabricated using the 
Harris Custom Integrated Circuits Division radiation hardened self-aligned 
silicon gate technology. The device utilizes synchronous circuitry to achieve 
high performance and low power operation. 

On-chip latches are provided for the addresses allowing efficient interfacing 
with microprocessor systems. The data output can be forced to a high 
impedance state for use in expanded memory systems. 
The HS-6514RH is a fully static RAM and may be maintained in any state 
for an indefinite period of time. 



Pinout 




Logic Symbol 




A - Address Input 
E - Chip Enable 
W - Write Enable ~ 
OQ - Data In/Out 



Functional Diagram 



A7 0- 



A4 O- 
A3 0- 





A 










'6 




LATCHED 






GATED 


ADDRESS 






ROW 


REGISTER 






DECODER 




'6 





64x64 
MATRIX 



DQOO- 



DQ10- 



DQ2 0- 



003 O- 



ALL LINES ACTIVE HIGH - 
POSITIVE LOGIC 

THREE STATE BUFFERS: 

A HIGH— OUTPUT ACTIVE 

ADDRESS REGISTERS: 

LATCH ON RISING EDGE OF L 

GATED DECODERS: 

GATE ON RISING EDGE OF G 















16 ' 


'l6 ' 


16 ' 


16 



GATED COLUMN 
DECODER 
AND 
DATA 
INPUT/OUTPUT 









/ 


4 


4 




A 






LATCHED 




ADDRESS 


REGISTER 



^Ae Iao jjAi 1; 



Information on this device is preliminary. Data is subject to change unless otherwise specifically agreed. No obligations are assumed for notice of 
change or future manufacture of this device. 

CAUTION: These devices are sensitive to electrostatic discharge. 
Copyright © Harris Corporation 1982 
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Symbols and Abbreviations 

This data sheet utilizes a new set of specification nomenclature. This new format is an IEEE and JEDEC supported standard 
for semiconductor memories. It is intended to clarify the symbols, abbreviations and definitions, 3nd to make all memory 
data sheets consistent. We believe that, once acclimated, you will find this standardized format easy to read and use. 



ELECTRICAL PARAMETER ABBREVIATIONS 

All abbreviations use upper case letters with no subscripts. 
The initial symbol is one of these four characters: 



(Voltage) 
(Current) 
(Power) 
(Capacitance) 



The second letter specifies input (I) or output (0), and the 
third letter indicates the high (H), low (L) or off (Z) state 
of the pin during measurements. Examples: 

VI L — Input Low Voltage 
lOZ — Output Leakage Current 

TIMING PARAMETER ABBREVIATIONS 

All timing abbreviations use upper case characters with no 
subscripts. The initial character is always T and is followed 
by four descriptors. These characters specify two signal 
points arranged in a "from-to" sequence that define a 
timing interval. The two descriptors for each signal point 
specify the signal name and the signal transitions. Thus 
the format is: 



Signal name from which interval is defined 
Transition direction for first signal 
Signal name to which interval is defined 
Transition direction for second signal 



T X X X X 

J 



Signal Definitions: 



A = Address 
D = Data In 
Q = Data Out 
W = Write Enable 
E = Chip Enable 
S = Chip Select 
G = Output Enable 



EXAMPLE: 

CHIP 
ENABLE E 



■TWLEH- 



The example shows Write pulse setup time defined as 
TWLEH-Time from Write enable Low to chip Enable High. 

TIMING LIMITS 

The table of timing values shows either a minimum or a 
maximum limit for each parameter. Input requirements 
are specified from the external system point of view. 
Thus, address set-up time is shown as a minimum since 
the system must supply at least that much time (even 
though most devices do not require it). On the other hand, 
responses, from the memory are specified from the device 
point of view. Thus, the access time is shown as a maxi- 
mum since the device never provides data later than that 
time. 

WAVEFORMS 



WAVEFORM 
SYMBOL 



INPUT 



OUTPUT 



MUST BE 
VALID 



WILL BE 
VALID 



CHANGE 
FROM H L 



WILL CHANGE 
FROM H TO L 



CHANGE 
FROM LTO H 



WILL CHANGE 
FROM L TO H 



DON'T CARE: 
ANY CHANGE 
PERMITTED 



CHANGING: 
STATE UNKNOWN 



HIGH 
IMPEDANCE 



Transition Definitions: 



H = Transition to High 

L = Transition to Low 

V - Transition to Valid 

X = Transition to Invalid or Don*t Care 

Z = Transition to Off (High Impedance) 
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Specifications HS-6514RH 



8Q 



ABSOLUTE MAXIMUM RATINGS 



Supply Voltage - (VCC -GND) 
Input or Output Voltage Applied 



Storage Temperature 



-0.3V to ^7.0V 

(GND -O.'^V) 
to (VCC + 0.3V) 

-650C to+150oc 



OPERATING RANGE 

Operating Supply Voltage 



Operating Temperature 



4.5V to 5.5V 



-550c to +I25OC 



CAUTION: To prevent permanent damage to this device, care should be exercised to insure 
that the absolute maximum ratings for supply voltages, temperature and voltage 
or current at any pin is not exceeded during both static and dynamic operation. 



ELECTRICAL CHARACTERISTICS 



D.C. 



A.C. 







TEMP. & VCC= 


TEMP = 


25°C® 










OPERATING 


VCC = 


5.0V 










RANGE 


TYPICAL 






SYMBOL 


PARAMETER 


MIN 


MAX 


PRE 
RAD 


POST 
RAD 


UNITS 


TEST 
CONDITIONS 


ICCSB 


Standby Supply Current 




250 


6 


6 


HA 


10 = 

VI = vcc or GND 


ICCOP 


Operating Supply Current @ 




7 


4.5 




mA 


T = 1MHz, 10 = 

VI — V^^^UrOIML.' 


ICCDR 


Data Retenetion Current 




50 


4 


4 


MA 


10=0 VI=VCC or 
riMn \/cc='x c\\t 


VCCDR 


Data Retention Voltage 




3.0 


2.6 


1.8 


V 




II 


Input Leakage Current 


-1 


+1 








MA 


GND<.VI<VCC 


lIOZ 


Input/Output Leakage Current 


-10 


+ 10 


+0.5 


+0.5 


MA 


GND<^VI0<_VCC 


VIL 


Input Low Voltage 


-0.3 


0.8 


1.5 


1.3 


V 




VIH 


Input High Voltage 


VCC 
-2.0 


VCC 
+0.3 


2.7 


2.3 


V 




VOL 


Output Low Voltage 




0.40 


0.2 


0.15 


V 


10 = 2.0mA 


VOH 


Output High Voltage 


2.4 




4.7 


4.1 


V 


10 = -1.0mA 


CI 


Input Capacitance @ 




8.0 


5.0 


5.0 


PF 


VI = VCCor GND 
f - 1MHz 


CIO 


Input/Output Capacitance @ 




10.0 


6.0 


6.0 


pF 


VIO = VCC or GND 
f = 1 MHz 


TELQV 


Chip Enable Access Time 




300 


170 


200 


ns 


® 


TAVQV 


Address Access Tinne 




320 


170 


200 


ns 


® 


TELQX 


Chip Enable Output Enable 
Time 




100 


40 


50 


ns 


® 


TWLQZ 


Write Enable Output Disable 
Time 


20 


100 


40 


50 


ns 


® 


TEHQZ 


Chip Enable Output Disable 
Time 




100 


40 


50 


ns 


® 


TELEH 


Chip Enable Pulse Negative 
Width 


300 




170 


200 


ns 


® 


TEHEL 


Chip Enable Pulse Positive 
Width 


120 




40 


80 


ns 


® 


TAVEL 


Address Setup Time 


20 




-10 





ns 


® 


TELAX 


Address Hold Time 


100 




50 


60 


ns 


® 


TWLWH 


Write Enable Pulse Width 


300 




150 


150 


ns 


® 


TWLEH 


Write Enable Pulse Setup Time 


300 




150 


150 


ns 


® 


TELWH 


Write Enable Pulse Hold Time 


300 




150 


150 


ns 


® 


TDVWH 


Data Setup Time 


200 




100 


120 


ns 


® 


TWHDZ 


Data Hold Time 


30 




10 


15 


ns 


® 


TWLDV 


Write Data Delay Time 


100 




50 


60 


ns 


® 


TWLEL 


Early Output High-Z Time 







-20 


-15 


ns 


® 


TEHWH 


Late Output High-Z Time 







-20 


-15 


ns 


® 


TELEL 


Read or Write Cycle Time 


420 




210 


280 


ns 


® 



NOTES: 1. All devices guaranteed at worst case limits. Room temp., 5 volt data provided for information and not guaranteed. 

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Post Bad data at TD = 1 X 105. 

3. Capacitance sampled and guaranteed — not 100% rested. 

4. AC test Conditions: Inputs: TRISE = TFALL< 20nsec; Outputs: 1 TTL Load and 50pF. All timing measurements 
at 1/2 VCC. ~ 

5. Pre-Radiatlon and Post-Radiation limits. 
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Read Cycle 



L *- 




REFERENCE 



1-4 



3 4 5 



TRUTH TABLE 



O 

■D 

C 

o 
o 

E 

CD 
CO 
(0 
1_ 

I 



TIME 




INPUTS 


DATA I/O 




REFERENCE 


E 


W 


A 


DQ 


FUNCTION 


1 


H 


X 


X 


Z 


MEMORY DISABLED 





A- 


H 


V 


z 


CYCLE BEGINS, ADDRESSES ARE LATCHED 


1 


L 


H 


X 


X 


OUTPUT ENABLED 


2' 


L 


H 


X 


V 


OUTPUT VALID 


3 


_r 


H 


X 


V 


READ ACCOMPLISHED 


4 


H 


X 


X 


z 


PREPARE FOR NEXTCYCLE (SAME AS -1) 


5 


>. 


H 


V 


z 


CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0) 



The address information is latched in the on chip registers 
on the falling edge of E (T = 0). Minimum address setup 
and hold time requirements must be met. After the requir- 
ed hold time the addresses may change state without 
affecting device operation. During time (T = 1 ) the outputs 
become enabled but data is not valid until time (T = 2). 



W must remain high throughout the read cycle. After the 
data has been read E may return high (T = 3). This will 
force the output buffers into a high impedance mode 
at time (T = 4). The memory is now ready for the next 
cycle. 



Write Cycle 




TRUTH TABLE 



TIME 




INPUTS 






REFERENCE 


E 


W 


A 


DQ 


FUNCTION 


-1 


H 


X 


X 


z 


MEMORY DISABLED 





>- 


X 


v 


z 


CYCLE BEGINS, ADDRESSES ARE LATCHED 


1 


L 


L 


X 


z 


WRITE PERIOD BEGINS 


2 


L 


J- 


X 


v 


DATA IN IS WRITTEN 


3 


J- 


H 


X 


z 


WRITE COMPLETED 


4 


H 


X 


X 


z 


PREPARE FOR NEXT CYCLE (SAME AS -1 ) 


5 




X 


v 


z 


CYCLE ENDS. NEXT CYCLE BEGINS (SAME AS 0) 



The write cycle is initiated by the falling edge of E (T = 0), 
which latches the address information in the on chip regist- 



ers. There are two basic types of write cycles, which differ 
in the control of the common data-in/data-out bus. 



u 
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Case 1: E falls before W falls 

The output buffers may become enabled (reading) if E 
falls before W falls. W is used to disable (three-state) the 
outputs so input data can be applied. TWLDV must be met 
to allow the W signal time to disable the outputs before 
applying input data. Also, at the end of the cycle the out- 
puts may become active if W rises before E. The RAM out- 
puts will disable (three-state) after E rises (TEHQZ). In this 
type of write cycle TWLEL and TEHWH may be ignored. 

Case 2: E falls equal to or after W falls, and E rises 
before or equal to W rises. 



This E and W control timing will guarantee that the data 
outputs will stay disabled throughout the cycle, thus simp- 



lifying the data input timing. TWLEL and TEHWH must be 
met but TWLDV becomes meaningless and can be ignored. 
In this cycle TDVWH and TWHDZ become TDVEH and 
TEHDZ. In other words, reference data setup and hold 
times to the E rising edge. 





IF 


OBSERVE 


IGNORE 


Case 1 


E falls beforeW 


TWLDV 


TWLEL 


Case 2 


E falls after W& 
E rises before W 


TWLEL 
TEHWH 


TWLDV 
TWHDV 



If a series of consecutive write cycles are to be performed, 
W may be held low until all desired locations have been 
written (an extension of Case 2). 



Read Modify Write Cycle 




4 5 6 



TRUTH TABLE 



TIME 




INPUTS 


DATAI/0 




REFERENCE 


E 


W 


A 


DO 


FUNCTION 


-1 


H 


X 


X 


Z 


MEMORY DISABLED 





■V 


H 


V 


z 


CYCLE BEGINS, ADDRESSES ARE LATCHED 


1 


L 


H 


X 


X 


READ MODE. OUTPUT ENABLED 


2 


L 


H 


X 


V 


READ MODE, OUTPUT VALID 


3 


L 


L 


X 


z 


WRITE MODE, OUTPUT HIGH Z 


4 


L 


-T 


X 


V 


WRITE MODE, DATA IS WRITTEN 


5 


_r 


H 


X 


z 


WRITE COMPLETED 


6 


H 


X 


X 


z 


PREPARE FOR NEXT CYCLE (SAME AS -1) 


7 




H 


V 


z 


CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0) 



if the pulse width of W is relatively short in relation to that 
of E a combination read-write cycle may be performed. If 
W remains high for the first part of the cycle, the outputs 
will become active during time (T = 1). Data out will be 
valid during time (T = 2). After the data is read. Wean go 
low. After minumum TWLWH, W may return high. The 



information just written may now be read or E may return 
high, disabling the output buffers and preparing the device 
for the next cycle. Any number or sequence of read- 
write operations may be performed while E is low providing 
all timing requirements are met. 



NOTES: 



In the above descriptions the numbers in parenthesis (T = n) refer to the respective timing diagrams. 
The numbers are located on the time reference line below each diagram. The timing diagrams shown 
are only examples and are not the only valid method of operation. 
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(1) Two (2) probed good samples per wafer will be select- 
ed frorrl > 20% of the wafers in a run. (All wafers in 
a "run" will have been processed together through 
all high temperature processing steps and through 
metallization.) 



Radiation Screening Procedure 

Dose Radiation, level of 1 x 105 Rad Si (±10%) from 
a Gamma Cell 220 Cobalt 60 source 'or equivalent. 
The samples shall be biased at 5 volts with all inputs 
high. The dose rate shall be between 50 rads/sec and 
200 rads/sec. 



(2) The sample die shall be assembled and tested to the 
production test program for proper operation. 

(3) The sample devices shall be subjected to a Total 



(4) The samples will be tested to the data sheet limits 
within one hour (+15 minutes) after Irradiation. The lot 
will be accepted only if all units, exclusive of non- 
radiation faijures, meet the data sheet limits. 



Radiation Effects 

The HS-6514RH is an RH memory designed to survive in 
a radiation environment and to meet the electrical charac- 
teristics and be pin compatible to the Harris equivalent 
commercial part. Latchup free operation, achieved by the 
use of special starting material and improved total dose 
hardness, is obtained with special high temperature proces- 
sing cycles. These process techniques can, in principle, be 
applied to any standard HARRIS CMOS product. 



On a production basis, HARRIS only performs screens for 
total dose hardness to a level of 1 x 10^ rad-Si. Transient 
radiation tests, however, have shown the following results: 

Latchup free to doses > 5 x lO"! 1 rads/sec. 
Upset (loss of stored data) typically > 108 rads/sec. 



Test Product Flow 

HARRIS SEMICONDUCTOR PRODUCT FLOW 
MIL-STD-883 METHOD 5004 CLASS B 

100% SCREENING PROCEDURE 







SCREEN 


MIL-STD-883 METHOD/COND. 






Internal Visual 


2010Cond. B. 




) 


Stabilization Bake 


1008 Cond. C (24 hrs. minimum) 




Temperature Cycling 


lOIOCond. C 




Constant Acceleration 


2001 Cond. E; Y1 plane 






Seal: A Fine 
B Gross 


1014 Cond. A or B 
1014 Cond. C2 


(e 




Initial Electrical 


Harris Specifications 




Burn-In Test 


1015, 160 hrs. @ 1250C (or equiv- 
alent) (Burn-In circuits enclosed) 




Final Electrical 
100% go-no-go 


Tested at Worst Case Operating 
Conditions 




External Visual 


2009 Sample Inspection 



Notes: Traceability: 



Branding: 



All devices are assigned date code identification that provides traceability 
back to the inspection lot. 

All devices are branded with the part number and EIA date code. 



Aged Products: Product that has been held for more than 24 months ,will be reinspected 
prior to shipment to group A inspection requirements. 



Additional 
Requirements: 



Sample Group A electrical tests are performed on a lot acceptance basis. 
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Packaging 



18 LEADCERPACK 



18 LEAD CERAMIC DIP 



f-|| — II — II — II — II — II II — lr-| TOP VIEW 



U 1—1 1—1 1— J l—l I— I 1—1 I— I U 




.0181.003 .060 TYP. 
(.4571.0761 (t.52) 



(1.27) ' 
TYP. I 



.005 i. 002 
(0.1310.05) 



.385*.010SQ. 
■ (9.78*254) ' 



_ .9501.020 _ 
(24.13i0.5t) 



.510*010 
(12.95 ±.254) 



.0181.002 
1(0.461 0.05) 



.285*015 
"(7.24*381)" 



.090 MAX. 
(2.29) 



(1.19) 
REF. 



1. All dimensions in inches; millimeters are shown in parentheses. 

2. All dimensionsl.OlO (i 0.25mm) unless otherwise shown. 



Ordering Information 

Example: HS 1 - 6514RH 



HARRIS CUSTOM INTEGRATED CIRCUITS DIVISION- 



PACKAGE—' 



■VERSION 



DEVICE 



O 
3 
T3 
C 

o 
o 

E 
CO 

CO 



PACKAGE 



FLAT PACK 


9- 


CERDIP 


1- 



CO 



NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 



Sales Offices 



EASTERN REGION 

8300 Greensboro Drive 
McLean, Virginia 22102 
(703) 448-5400 
TWX: 710-833-0340 

Five Old Concord Road 
Burlington, MA 01803 
(617) 273-1020 
TWX: 710-332-1074 

106 Seventh Street 
Garden City, NY 11530 
(516) 747-6776 
TWX: 510-220-1527 



WESTERN REGION 

1503 South Coast Drive 
Suite 320 

Costa Mesa, CA 92626 
(714) 957-6557 
TWX: 910-595-1533 

EAST CO AST 

7040 Lake Ellenor Drive 
Suite 113 

Orlando, FL 32809 
(305) 851-9450 



MIDWEST REGION 

2850 Metro Office Park 
Bloomington, MN 55420 
(612) 854-3224 
TWX: 910-576-3418 

HOME OFFICE 



P.O. Box 883 
Melbourne, FL 32901 
(305) 729-5585 
TWX: 510-959-6259 



EUROPEAN 

Harris Systems Ltd. 

Semiconductor Programs Division 

P.O. Box 27 

145 Farnham Road 

Slough SL1 4XD 

United Kingdom 

Tel: 34666 

TWX: 848174 



CUSTOM INTEGRATED CIRCUITS DIVISION 
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HS-6551RH 

256 X 4 CMOS RAM 



Features 



2x 10'* RAD Si 
5.0 X lOll RAD Si/sec 
550/iW MAX 
25mW/MHz MAX 
300ns MAX 



FUNCTIONAL TOTAL DOSE 

LATCH-UP FREE TO 

LOW STANDBY POWER 

LOW OPERATING POWER 

FAST ACCESS TIME 

TTL COMPATIBLE IN/OUT 

HIGH OUTPUT DRIVE - ITTL LOAD 

HIGH NOISE IMMUNITY 

ON CHIP ADDRESS REGISTER 

MILITARY TEMPERATURE RANGE 

THREE-STATE OUTPUTS 

22 PIN PACKAGE FOR HIGH DENSITY 



Description 

The HS-6551RH is a 256 by 4 static CMOS RAM fabricated using the 
Harris Programs Division radiation hardened self-aligned silicon gate 
technology. Synchronous circuit design techniques are ennployed to 
achieve high perfornnance and low power operation. 

On-chip latches are provided for addresses, allowing efficient inter- 
facing with microprocessor systems. The data output buffers can be 
forced to a high impedance state for use in expanded memory arrays. 

The HS-6551RH is a fully static RAM and may be maintained in any 
state for an indefinite period of time. 



Pin out 



TOP VIEW 




- Address Input W - Write Enable 
Chip Enable D - Data Input 
Chip Select Q - Data Output 



Logic Symbol 

E VCC W 



TXT 

S1 r^Mn S2 



-D1 
-Q1 
-D2 
-02 
-03 
-03 
-D4 
-04 



Functional Diagram 



LATCHED 
AODRdl 
KEOItTtM 




QATEO 

now 

DiCODf n 




It X 12 
MATRIX 




—4r~ 





DATA 
OUTPUT 
lATCHtl 



Copyright (C) Harris Corporation 1980 




AAA 



LL lINil rOtlTIVE LOOIC - ACTIVf HIQH 



DATA LATCHES. 

C HIGH — Q-D 

O LATCHEI OH FALLINO EDOE OF C 



GATED 
COLUMN 
DECODER 
AND DATA 
INfUT/OUTfuT 



• ELECT LATCH: 
CLOW-»Q-D 

O LATCHEI ON RISINO EDGE OF C 
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Symbols and Abbreviations 



This data sheet utilizes a new set of specification nomenclature. This new format is an IEEE and JEDEC supported standard 
for semiconductor memories. It is intended to clarify the symbols, abbreviations and definitions, and to make all memory 
data sheets consistent. We believe that, once acclimated, you will find this standardized format easy to read and use. 



ELECTRICAL PARAMETER ABBREVIATIONS 

All abbreviations use upper case letters with no subscripts. 
The initial symbol is one of these four characters: 

V (Voltage) 

I (Current) 

P (Power) 

C (Capacitance) 

The second letter specifies input (I) or output (O), and the 
third letter indicates the high (H), low (L) or off (Z) state 
of the pin during measurements. Examples: 

VI L — Input Low Voltage 
lOZ — Output Leakage Current 

TIMING PARAMETER ABBREVIATIONS 

All timing abbreviations use upper case characters with no 
subscripts. The initial character is always T and is followed 
by four descriptors. These characters specify two signal 
points arranged in a "from-to" sequence that define a 
timing interval. The two descriptors for each signal point 
specify the signal name and the signal transitions. Thus 
the format is: 



Signal name from which interval is defined 
Transition direction for first signal 
Signal name to which interval is defined 
Transition direction for second signal 



T X X X X 

J 



Signal Definitions: 



A = Address 
D = Data In 
Q = Data Out 
W = Write Enable 
E = Chip Enable 
S = Chip Select 
G = Output Enable 



EXAMPLE: 



CHIP 
ENABLE E 



WRITE _ 
ENABLE W 



•TWLEH 




The example shows Write pulse setup time defined as 
TWLEH-Time from Write enable Low to chip Enable High. 

TIMING LIMITS 

The table of timing values shows either a minimum or a 
maximum limit for each parameter. Input requirements 
are specified from the external system point of view. 
Thus, address set-up time is shown as a minimum since 
the system must supply at least that much time (even 
though most devices do not require it). On the other hand, 
responses from the memory are specified from the device 
point of view. Thus, the access time is shown as a maxi- 
mum since the device never provides data later than that 
time. 

WAVEFORMS 



WAVEFORM 
SYMBOL 



INPUT 



OUTPUT 



MUST BE 
VALID 



WILL BE 
VALID 



CHANGE 
FROM H TO L 



WILL CHANGE 
FROM H TO L 



CHANGE 
FROM L TO H 



WILL CHANGE 
FROM L TO H 



DON'T CARE: 
ANY CHANGE 
PERMITTED 



CHANGING: 
STATE UNKNOWN 



HIGH 
IMPEDANCE 



Transition Definitions: 



H = Transition to High 

L = Transition to Low 

V = Transition to Valid 

X = Transition to Invalid or Don't Care 

Z = Transition to Off (High Impedance) 
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Specifications HS-6551RH 



ABSOLUTE MAXIMUM RATINGS 

Supply Voltage -VCC 



+7V 



Applied Input or Output Voltage 
Storage Temperature 



GND-0.3V 
VCC +0.3V 

-650C to +150OC 



OPERATING RANGE 

Operating Supply Voltage -VCC 4.5V to 5.5V 



Operating Temperature 



-550c to +I250C 



CAUTION: To prevent permanent damage to this device, care should be exercised to insure that the 
absolute maximum ratings for supply voltages, temperature and voltage or current at any 
pin is not exceeded during both static and dynamic operation. 



ELECTRICAL CHARACTERISTICS © 



o 

T3 
C 

o 
o 

"e 

(D 
CO 
CO 

i— 
CO 

X 



D.C. 



A.C. 







TEMP. & VCC = 
OPERATING 
RANGE 


TEMP. = 250C® 
VCC = 5.0V 




TEST 
CONDITIONS 


SYMBOL 


PARAMETER 


MIN 


MAX 


MIN 


TYP 


MAX 


UNITS 


ICCSB 


Standby Supply Current 




100 




10 


100 


jUA 


10 = 

VI = VCC or GND 


ICCOP 


Operating Supply Current (D 




4 




1.5 


2.5 


mA 


f = 1MHz, 10 = 
VI = VCC or GND 


11 


Input Leakage Current 


-1.0 


+ 1.0 


-0.5 


0.0 


+0.5 


/UA 


GND 4 VI VCC 


lOZ 


Output Leakage Current 


-1.0 


+ 1.0 


-0.5 


0.0 


+0.5 


/iA 


GND< VI <: VCC 


VIL 


Input Low Voltage 


-0.3 


0.8 


-0.3 


2.0 


1.5 


V 




VIH 


Input High Voltage 


VCC -2.0 


VCC +0.3 


2.5 


2.0 


5.3 


V 




VO L 


Output Low Voltage 




0.4 




0.2 


0.35 


V 


lOL = 2.0mA 


VOH 


Oiitr\iit Winh \/riItarip 


2.4 




3.0 


4.5 




v 


lOH = -1 .0mA 


CI 


Input Capacitance \iJ 




6 




4 


6 


Pr 


VI — V or oi>iu 
f = 1MHz 


CO 


Output Capacitance® 




10 




6 


10 


pF 


VI = VCC or GND 
f=1MHz 


TELQV 


Chip Enable Access Time 




300 




160 


240 


ns 


® 


TAVQV 


Address Access Time 




300 




150 


240 


ns 


® 


TS1LQX 


Chip Select 1 Output Enable Time 




150 




60 


120 


ns 


® 


TWLQZ 


Write Enable Output Disable Time 




150 




60 


120 


ns 


® 


TS1HQZ 


Chip Select 1 Output Disable Time 




150 




60 


120 


ns 


® 


TELEH 


Chip Enable Pulse Negative Width 


300 




240 


160 




ns 


® 


TEHEL 


Chip Enable Pulse Positive Width 


100 




70 


50 




ns 


® 


TAVEL ' 


Address Setup Time 


15 







-10 




ns 


® 


TS2LEL 


Chip Select 2 Setup Time 


15 







-10 




ns 


® 


TELAX 


Address Hold Time 


70 




50 


40 




ns 


® 


TELS2X 


Chip Select 2 Hold Time 


70 




50 


40 




ns 


® 


TDVWH 


Data Setup Time 


150 




120 


100 




ns 


®^ 


TWHDX 


Data Hold Time 















ns 


® 


TWLS1H 


Chip Select 1 Write Pulse Setup Time 


180 




150 


120 




ns 


® 


TWLEH 


Chip Enable Write Pulse Setup Time 


180 




150 


120 




ns 


® 


TS1LWH 


Chip Select 1 Write Pulse Hold Time 


180 




150 


120 




ns 


® 


TELWH 


Chip Enable Write Pulse Hold Time 


180 




150 


120 




ns 


® 


TWLWH 


Write Enable Pulse, Width 


180 




150 


120 




ns 


® 


TELEL 


Read or Write Cycle Time 


450 




270 


170 




ns 


® 



NOTES; 1. AH devices tested at worst case limits. Room temp., 5 volt data provided for information — not guaranteed. 

2. Operating Supply Current (ICCOP) is proportional to Operating Frequency. Example: Typical ICCOP = 1.5mA/MHz. 

3. Capacitance sampled and guaranteed - not 100% tested. 

4. AC Test Conditions: Inputs - TRISE = TFALL = 20nsec; Outputs - 1 TTL load and 50pF . All timing measurements 
at 1/2 VCC. 

5. Pre-radiation characteristics, see radiation effects for Post-Radiation characteristics. 
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Read Cycle 



TAVEL -B. 




-.TELAX^J TAVEL-* 




NEXT 


[-• TEHEL 




— TELEL 

TEIEH » 


■a TEHEL 






/I 

TS21.EL-— 




TELS2X 




/ 

TS2LEL-»- 


















TELQV — 

TAVQV 




^ VALID OUTPUT ^| 


TSILOX — 




-»-| |-^TS1HQZ 



4 — ^ 



4 S 



TRUTH TABLE 



TIME 






INPUTS 






OUTPUTS 




REFERENCE 


E 


SI 


S2 


w 


A 


D 


Q 


FUNCTION 


-1 


H 


H 


X 


X 


X 


X 


Z 


MEMORY DISABLED 







X 


L 


H 


V 


X 


z 


ADDRESSES AND S2 ARE L ATCH E D, C YCLE BEGINS 


1 


L 


L 


X 


H 


X 


X 


X 


OUTPUT ENABLED BUT UNDEFINED 


2 


L 


L 


X 


H 


X 


X 


V 


DATA OUTPUT VALID 


3 


-f 


" L 


X 


H. 


X 


X 


V 


OUTPUTS LATCHES, VALID DATA 


4 


H 


H 


X 


X 


X 


X 


z 


PREPARE FOR NEXT CYCLE (SAME AS -1 ) 


5 




X 


L 


H 


V 


X 


z 


CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0) 



The HS-6551RH Read Cycle is initiated by the falling edge 
of E. This signal latches the input address word and S2 into 
on-chip registers providing that minimum setup and hold 
times are met. After the required hold time, these inputs 
may change state without affecting device operation. 
S2 acts as a higher order address and simplifies decoding. 
For the output to be read, E, SI must be low and W must 
be high. S2 must have been latched low on the falling 



edge of E. 
(TELQV). 



The output data will be valid at access time 



The HS-6551 RH has output data latches that are controlled 
by E. On the rising edge of E the present data is latched 
and remains in that state until E falls. Either or both SI 
or S2 may be used to force the output buffers into a 
high impedance state. 



O 

u 

T3 
C 

o 
o 

"e 

0) 
CO 

CO 

i_ 

CO 

X 



Write Cycle 



^^^^^ 



^Xk. TAVEL-»j 



^^^^^^^^^^^ 



DATA VALID 



: ///// ///\\\^ 



\ \ — V 



^ V-^ 
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TRUTH TABLE 



TIME 






INPUTS 






OUTPUTS 




REFERENCE 


E 


SI 


S2 


w 


A 


D 


Q 


FUNCTION 


-1 


H 


H 


X 


X 


X 


X 


z 


MEMORY DISABLED 







X 


L 


X 


V 


X 


z 


CYCLE BEGINS, ADDRESSES AND S2 ARE LATCHED 


1 


L 


L 


X 


>- 


X 


X 


z 


WRITE PERIOD BEGINS 


2 


L 


L 


X 




X 


V 


z 


DATA IN IS WRITTEN 


3 


s 


X 


X 


H 


X 


X 


z 


WRITE IS COMPLETED 


4 


H 


H 


X 


X 


X 


X 


z 


PREPARE FOR NEXT CYCLE (SAME AS -1) 


5 




X 


L 


X 


V 


X 


z 


CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0) 



In the Write Cycle the falling edge of E latches the ad- 
dresses and S2 into on-chip registers. S2 must be latched 
in the low state to enable the device. The write portion of 
the cycle is defined as E, W, SI being low and S2 being 
latched low simultaneously. The W line may go low at any 
time during the cycle providing that the write pulse setup 
times (TWLEH and TWLS1H) are met. The write portion 
of the cycle is terminated on the first rising edge of either 
E, W, or SI. 

If a series of consecutive write cycles are to be executed, 
the W line may be held low until all desired locations 
have been written. If this method is used, data setup and 
hold times must be referenced to the first rising edge 
of E or SI. By positioning the write pulse at different 



times within the E and SI low time (TELEH) various types 
of write cycles, may be performed. If the S1 low time 
(TS1LS1H) is greater than the W pulse plus an output 
enable time (TS1LQX), a combination r.^ad-write cycle 
is executed. Data may be modified an indefinite number 
of times during any write cycle (TELEH). 

The HS-6551 RH may be used on a common I/O bus struct- 
ure by tying the input and output pins together^ The 
multiplexing is accomplished internally by the W line. 
In the write cycle, when W goes low, the output buffers 
are forced to a high impedance state. One output disable 
time delay (TWLQZ) must be allowed before applying 
input data to the bus. 



Radiation Screening Procedure 



(1) Two (2) probed good samples per wafer will be select- 
ed from :^20% of the wafers in a run. (All wafers in 
a "run" will have been processed together through 
all high temperature processing steps and through 
metallization.) 



Dose Radiation level of 2 x 10^ Rad Si (+10%) from 
a Gamma Cell 220 Cobalt 60 source or equivalent. 
The samples shall be biased at 5 volts with all inputs 
high. The dose rate shall be between 50 rads/sec 
and 200 rads/sec. 



(2) The sample die shall be assembled and tested for 
functionality. 

(3) The sample devices shall be subjected to a Total 



(4) ICCSB 3t V(3C ^ 5 volts will be measured and recorded 
for each device within one hour (i15 minutes) after 
irradiation. The lot will be accepted only if the average 
of these measured values is ''^lOmA. 



Radiation Effects 



The HS-6551 RH is a radiation hardened memory 
processed with the same mask set as is used for 
HARRIS' equivalent commercial part. Latchup free 
operation is achieved by the use of special starting 
material and improved total dose hardness is ob- 
tained with special high temperature processing 
cycles. These process techniques can, in principal, 
be applied to any standard HARRIS CMOS product. 

The primary failure mode under exposure to ionizing 
radiation is an increase in static leakage current 
(ICCSB). Functional failure due to the increased 
leakage currents will typically occur for dose levels 



in excess of 5 x 10^ RAD-Si. AC and DC pa- 
rameters other than ICC will change less than 10% 
for total dose levels under 5 x 10'^ RAD-Si. The 
excess leakage currents will anneal at room tempera- 
ture and are typically reduced by a factor of 3-10 
within 24 hours after irradiation. 

On a production basis, HARRIS is able to perform 
screens only for total dose hardness. Transient radia- 
tion tests, however, have shown the following results: 

Latchup free to doses > 5 x 10^1 rads/sec. 
Upset (loss of stpred data) typically > 108 rads/sec. 



4384 



© IC MASTER 1983 



Test Product Flow 



HARRIS SEMICONDUCTOR PRODUCT FLOW 
MIL-M-38510/MIL-STD-883, METHOD 5004 CLASS B 

100% SCREENING PROCEDURE 







SCREEN 


MIL-STD-883 METHOD/COND. 






Internal Visual 


2010 Cond. B. 






Stabilization Bake 


1008 Cond. C (24 hrs. minimum) 




Temperature Cycling 


1010 Cond. C 




Constant Acceleration 


2001 Cond. E; Y1 plane 






Seal: @ Fine 
® Gross 


1014 Cond. A or B 
1014 Cond. C2 


(e 




Initial Electrical 


Harris Specifications ^ 




Burn-In Test 


1015, 160 hrs. @ 1250C (or equiv- 
alent) (Burn-In circuits enclosed) 




Final Electrical 
100% go-no-go 


Tested at Worst Case Operating 
Conditions 


(9) 


External Visual 


2009 Sample Inspection 



Note: 

Traceability; 

Branding: 



All devices are assigned date code identification that provides traceability 
back to the inspection lot. 

All devices are branded with the part number and El A date code. 



Aged Products: Product that has been held for more than 24 months will be reinspected 
prior to shipment to group A inspection requirements. 



Additional 
Requirements: 



Sample Group A electrical tests are performed on a lot acceptance basis. 
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Packaging 



22 LEAD SIDE BRAZE DIP 



22 21 20 ||9 18 17 16 ISl 12 



.020 
(3.561 
.508) 

1. 



I.OSiOII 
'127.4 10.28)" 



.0401 
.020 

(1.011 
.508) 



.390 1.010 
'(9.901.254) " 



H- .0201.003 1 (.254 1.076) » I-. 

I (.508 1.076) .1751, , || 

1 .4101.015 

P (10.41.381)^ 



.010 
(4.44 1 
2.54) 



22 LEAD FLATPACK 



— j|— PIN ONE IDENT 








— 375 






""(9.53 


,.006 1.001 


.950 


(24.13 


(0 13 ± 0.03) 
\ 





, .285 1.015 ^ 
(7.24 1 38)' 



1. All dimensions in inches; millimeters are shown in parentheses. 

2. Ail dimensions ± .010 (± 0.25mm) unless otherwise shown. 



.0181.001 
(0 461 0.03) 

.085 
(2.16)- 
MAX. 

(0.64) 
REF 

L 



Ordering Information 



Example: 



HARRIS PROGRAMS DIVISION- 



HS 1 - 6551 RH 



PACKAGE 



■VERSION 



DEVICE 



PACKAGE 



FLAT PACK 


9- 


CERDIP 


1- 



NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves 
the right to make changes in circuit design and/or specifications at any time without notice. Accordingly, 
the reader is cautioned to verify that data sheets are current before placing orders. 
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OCTOBER 1982 



Preliminary 



Radiation Resistant 
8K X 8, 16K X CMOS RAM 



Features 



LOW POWER STANDBY 

LOW POWER OPERATION 

DATA RETENTION 

TTL COMPATIBLE IN/OUT 

THREE STATE OUTPUTS 

FAST ACCESS TIME 

MILITARY TEMPERATURE RANGE 

ON CHIP ADDRESS REGISTERS 

ORGANIZABLE 8Kx8 OR 16Kx4 

40 PIN DIP PINOUT 2.000" x 0.900" 

FUNCTIONAL TOTAL DOSE 

DATA UPSET 

LATCH-UP FREE TO 



8.8 mW MAX 
308 mW/MHz MAX 
3.0 V MIN 



250 nsec TYP. 
-55X TO +125°C 



1x10' RAD SI 
>10« RAD SI/SEC 
.5x10" RAD Si/SEC 



Description 

The HS-6564RH is a radiation resistant 64K bit, synclironous CMOS RAM. It 
consists of 16 HS-6504RH 4Kx1 radiation resistant CMOS RAMs, in leadless 
carriers, mounted on a ceramic substrate. The HS-6564RH is configured as an extra 
wide, standard length 40 pin DIP. The memory appears to the system as an array of 
16 4Kx1 static RAMs. The array is organized as two 8K by 4 blocks of RAM sharing 
only the address bus. The data inputs, data outputs, chip enables and write enables 
are separate for each block of RAM. This allows the user to organize the 
HS-6564RH RAM as either an 8K by 8 or a 16K by 4 array. 

This 84K memory provides a unique blend of low power CMOS semiconductor 
technology and advanced packaging techniques. The HS-6564RH is intended for 
use in radiation environments where a large amount of RAM is needed, and where 
power consumption and board space are prime concerns. On-chip latches are 
provided for addresses, data input and data output allowing efficient interfacing with 
microprocessor systems. The data output can be forced to a high impedance for use 
in expanded memory arrays. The guaranteed low voltage data retention characteris- 
tics allow easy Implementation of non-volatile read/write memory by using very 
small batteries mounted directly on the memory circuit board. 



Pinout 

TOP VIEW 



'■GND 
Q4 
D4 
Q5 C 
D5C 
AOC 
A1 
A4 
_E3C 
*W2C 
W2C 
E4C 
All 
A10 
A9C 
D6C 
Q6C 
D7C 
Q7C 

*VCCC 



1 
2 
3 
4 
5 
6 
7 
8 

g 

10 

11 

12 
13 
14 
15 
16 
17 
18 
19 
20 



40 3VCC* 
39 3Q0 
38 D DO 
37DQ1 
36 3D1 
35 3A6 
34 D A7 
33 3A8 

32 Dei 

31 DW1 
30 3 W1* 
29 3 E2 
28DA3 
27 DA2 
26 3 A5 
25 3d2 
24 3Q2 
23 1 D3 
22DQ3 
21 DGND* 



♦NOTES: 

Pins 20 and 40 (VCC) are internally connected. 
Similarly pins 1 and 21 (Ground) are connected. The 
user is advised to connect all four VCC pins and 
Ground pins to his board busses. This will improve 
power distribution across the array and will enhance 
decoupling. 

Pin 10 is internally connected to pin 1 1, and pin 30 is 
connected to pin 31. For those users wishing to 
preserve board compatibility with possible future 
RAM arrays, we recommend connections to the write 
lines be made at pins 1 1 and 31, leaving pins 10 and 
30 free for future expansion. 



FuneUoaal Diagram 



D4 04 OS OS 06 06 07 07 

Information on this device is preliminary. Data Is subject to change unless otherwise specifically agreed. No obligations are assumed for notice of 
change or future manufacture of this device. 

CAUTION: These devices are sensitive to electronic discharge. Proper I.C. handling procedures should be.followed. 
Copyright © Harris Corporation 1982. 
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Symbols and Abbreviations 



This data sheet utilizes a new set of specification nomenclature. This new format is an IEEE and JEDEC supported standard for 
semiconductor memories. It is intended to clarify the symbols, abbreviations and definitions, and to make all memory data sheets 
consistent. We believe that, once acclimated, you will find this standardized format easy to read and use. 



ELECTRICAL PARAMETER ABBREVIATIONS 



EXAMPLE: 



All abbreviations use upper case letters with no subscripts. 
The initial symbol is one of these four characters: 

V (Voltage) 

I (Current) 

P (Power) 

C (Capacitance) 

The second letter specifies input (I) or output (O), and the third 
letter indicates the high (H), low (L) or off (Z) state of the pin 
during measurements. Examples: 

VIL- Input Low Voltage 
lOZ- Output Leakage Current 



TIMING PARAMETER ABBREVIATIONS 

All timing abbreviations use upper case characters with no 
subscripts. The initial character is always T and is followed by 
four descriptors. These characters specify two signal points 
arranged In a "from-to" sequence that define a timing interval. 
The two descriptors for each signal point specify the signal 
name and the signal transitions. Thus the format is: 



T X X X X 



Signal name from which interval is defined 
Transition direction for first signal 
Signal name to which interval is defined 
Transition direction for second signal 

Signal Definitions: 



A = 


Address 


D = 


Data In 


Q = 


Data Out 


W = 


Write Enable 


E = 


Chip Enable 


S = 


Chip Select 


G = 


Output Enable 



CHIP 
ENABLE 



WRITE 
ENABLE 



■TWLEH- 



The example shows Write pulse setup time defined as 
TWLEH-Time from Write enable Low to chip Enable High. 



TIMING LIMITS 

The table of timing values shows either a minimum or a 
maximum limit for each parameter. Input requirements are 
specified from the external system point of view. Thus, 
address set-up time is shown as a minimum since the system 
must supply at least that much time (even though most 
devices do not require it). On the other hand, responses from 
the memory are specified from the device point of view. Thus, 
the access time is shown as a maximum since the device 
never provides data later than that time. 



WAVEFORMS 



WAVEFORM 
SYMBOL 



INPUT 



OUTPUT 



MUST BE 
VALID 



WILL BE 
VALID 



CHANGE 
FROM H TO L 



WILL CHANGE 
FROM H TO L 



CHANGE 
FROM L TO H 



WILL CHANGE 
FROM L TO H 



DONT CARE: 
ANY CHANGE 
PERMITTED 



CHANGING: 
STATE UNKNOWN 



HIGH 
IMPEDANCE 



Transition Definitions: 



H = Transition to High 

L = Transition to Low 

V = Transition to Valid 

X = Transition to Invalid or Don't Care 

Z = Transition to Off (High Impedance) 
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Specifications HS-6564RH 



ABSOLUTE MAXIMUM RATINGS* 

Supply Voltage - (VCC - GND) 
Input or Output Voltage Applied 

Storage Temperature 



-0.3V to +7.0V 

(GND -0.3V) 
to (VCC +0.3V) 

-65°C to+ISO'C 



OPERATING RANGE 

Operating Supply Voltage 
Operating Temperature 



+4.5 to +5.5V 



-55°C to +125°C 



* CAUTION: Stresses above those listed under "Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress only rating and functional operation of the device at these or at any 
other conditions above those indicated in the operational sections of this specification is not implied. 



ELECTRICAL CHARACTERISTICS 







TEMP. & VCC = 


TYPICAL ^ 










OPERATING 


TEMP. = 


= 25°C (1) 










RANGE 




— R nu 

~ 3.UV 




















TEST 
















SYMBOL 


PARAMETER 


MIN 


MAX 


PRE RAD 


POST RAD 


UNITS 


CONDITIONS 


ICCSB 


Standby Supply Current 




1600 


80 


80 


/j,A 


lO = 














VI = VCC or GND 


ICC0P1 


Operating Supply 
uurrent (oK x 8) ^— ^ 




56 


36 




mA 


f = 1MHz, 10 = 














VI = VCC or GND 


ICC0P2 


Operating Supply 
Current (16K x 4) 




28 


18 




mA 


f = 1MHz, 10 = 














VI = VCC or GND 


ICCDR 


Data Retention 




1600 


48 


48 


/i.A 


10 = 0, VCC = 3.0 




Supply Current 










VI = VCC or GND 


VCCDR 


Data Retention 
Supply Voltage 


3.0 




2.6 


1.8 


V 




MA 


Address Input Leakage 


-20 


+20 






/iA 


GND^VNVCC 


IID1 


Data Input Leakage 


-3 


+3 






/xA 


GND^VNVCC 




(8K X 8) 












IID2 


Data Input Leakage 


-5 


+5 






/lA 


GND=sVI=sVCC 




(16K X 4) 












IIE1 


Enable Input Leakage 


-10 


+10 






/lA 


GNDsVNVCC 




(8K X 8) 












IIE2 


Enable Input Leakage 


-5 


+5 






/iA 


GND^VIsVCC 




(16K X 4) 












IIW 


Write Enable Input 


-10 


+10 






/iA 


GND^VNVCC 




Leakage (Each) 












I0Z1 


Output Leakage (8K x 8) 


-20 


+20 


±4 


±4 


/iA 


GND«VO=sVCC 


I0Z2 


Output Leakage (16K x 4) 


-40 


+40 


±8 


±8 


/i.A 


GND^VO^VCC 


VIL 


Input Low Voltage 


-0.3 


0.8 


1.5 


1.3 


V 




VlHI 


Input High Level 
(Except E and W) 


VCC -1.5 


VCC +0.3 


2.7 


2.3 


V 




VIH2 


Input Hi_gh Level 
(E and W) 


VCC -1.0 


VCC +0.3 


2.9 


1.9 


V 




VOL 


Output Low Voltage 




0.4 


0.2 


0.15 


V 


lO = 2.0mA 


VOH 


Output High Voltage 


2.4 




4.6 


4.0 


V 


10 = -1.0mA 


CIA 


Address Input r~\ 
Capacitance ^ 




200 






PF 


f = 1MHz, 












VI = VCC or GND 


CID1 


Data Input ^ 




50 






PF 


f = 1MHz, 




Capacitance (8K x 8) 










VI = VCC or GND 


CiD2 


Data Input ^ 
Capacitance (16K x 4) v3; 




100 






pF 


f = 1MHz, 












VI = VCC or GND 


CIE1 


Enable Input ^ 
Capacitance (8K x 8) (3^ 




160 






pF 


f = 1MHz, 












VI = VCC or GND 


CIE2 


Enable Input 




80 






pF 


f = 1MHz, 




Capacitance (16K x 4) (3) 










VI = VCC or GND 


CiW 


Write Enable Input ^-v 
Capacitance (Each) \^ 




100 






pF 


f = 1MHz, 












VI = VCC or GND 


C01 


Output Capacitance fT\ 
(8K X 8) ^ 




50 






pF 


f = 1MHz, 












VO = VCC or GND 


C02 


Output Capacitance 




100 








f = 1MHz, 




(16K X 4) ^ 










VO = VCC or GND 



D.C. 



NOTES: 

Each individual RAM in the leadless carrier is fully tested at worst case limits 
of temperature and voltage. The complete assembled HS-6564RH array is 
tested at room temperature only. The worst case parameters are 
guaranteed over the specified temperature and voltage ranges. Room 
temperature, 5 volt data is provided for information purposes and is not 
guaranteed. 



(g) Operating supply current Is proportional to operating frequency. ICCOP is 
specified at an operating frequency of 1MHz, indicating repetive accessing 
at a 1/:.is rate. Operation at slower rates will decrease ICCOP proportionally. 

CD Capacitance sampled and guaranteed - not 100% tested. 

© Pre Radiation and Post Radiation limits. 
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Specifications HS-6564RH 



ELECTRICAL CHARACTERISTICS 



SYMBOL 


PARAMETER 


TEMP, & VCC = 
OPERATING 
RANGE 


TYPICAL 
TEMR = 25°C 
VCC = 5.0V 


UNITS 


TEST 
CONDITIONS 


MIN 


MAX 


PRE RAD 


POST RAD 


TELQV 


Chip Enable Access 




350 


200 


230 


ns 


Cs) 


TAVQV 


Address Access 




400 


220 


260 


ns 








(TAVQV=TELQV+TAVEL) 
















TELQX 


Output Enable 


20 


120 


70 


80 


ns 






TEHQZ 


Output Disable 




130 


80 


90 


ns 






TELEL 


Read or Write Cycle 


480 




250 


320 


ns 






TELEH 


Chip Enable Low 


350 




200 


230 


ns 






TEHEL 


Chip Enable High 


130 




50 


90 


ns 






TAVEL 


Address Setup 


50 




20 


30 


ns 






TELAX 


Address Hold 


50 




30 


35 


ns 






TWLWH 


Write Enable Low 


150 




90 


100 


ns 






TWLEH 


Write Enable Setup 


250 




190 


190 


ns 






TWLEL 


Early Write Setup 


10 




-5 





ns 








(Write Mode) 
















TWHEL 


Write Enable Read Setup 


10 




-5 





ns 






TELWX 


Early Write Hold 


100 








ns 








(Wi-ite Mode) 
















TDVWL 


Data Setup 


10 




-5 


20 


ns 






TDVEL 


Early Write Data Setup 


10 




-5 


20 


ns 






TWLDX 


Data Hold 


100 




70 


80 


ns 






TELDX 


Early Write Data Hold 


100 




70 


80 


ns 






TQVWL 


Data Valid to Write 













ns 








(Read-Modify-Write) 















A.C. 



NOTES: 



@ ACTest Conditions: 



Inputs - Trise = Tfall - 20ns. 

Outputs - CLOAD = lOOpF. 

Timing measured at 1.5V reference level. 



Read Cycle 



TAVEL KTELAX 



VALID DATA OUTPUT 



TIME 
REFERENCE • 



TRUTH TABLE 



TIME 


INPUTS 


OUTPUT 


FUNCTION 


REFERENCE 


E W 


A 


Q 




-1 


H X 


X 


z 


MEMORY DISABLED 





H 


V 


z 


CYCLE BEGINS. ADDRESSES ARE LATCHED 


1 


L H 


X 


X 


OUTPUT ENABLED 


2 


L H 


X 


V 


OUTPUT VALID 


3 


^ H 


X 


V 


READ ACCOMPLISHED 


4 


H X 


X 


z 


PREPARE FOR NEXT CYCLE (SAME AS -1) 


5 


•H. H 


V 


z 


CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0) 



The address information is latched in the on chip registers on 
the falling edge of E (T = 0). Minimum address set up and hold 
time requirements must be met. After the required hold time, 
the addresses may change state without affecting device 
operation. During time (T = 1) the output becomes enabled 



but data is not valid until during time (T = 2). W must remain 
high ujitil after time (T = 2). After the output data has been 
read, E may return high (T = 3). This will disable the output 
buffer and ready the RAM for the next memory cycle (T = 4). 
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Early Write Cycle 



TAVEL h TELAX - 



TWLEL -] 



► TAVEL |< 



TIME 
REFERENCE 



TRUTH TABLE 



TIME 


e 


INPUTS 




OUTPUT 


FUNCTION 


REFERENCE 




A 


D 


Q 




-1 


H 


X 


X 


X 


z 


MEMORY DISABLED 





X 


L 


V 


V 


z 


CYCLE BEGINS, ADDRESSES ARE LATCHED 


1 


L 


X 


X 


X 


z 


WRITE IN PROGRESS INTERNALLY 


2 


y 


X 


X 


X 


z 


WRITE COMPLETED 


3 


H 


X 


X 


X 


z 


PREPARE FOR NEXT CYCLE (SAME AS -1) 


4 




L 


V 


V 


z 


CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0) 



The early write cycle Is the only cycle where the output is 
guaranteed not to become active. On the falling edge of E (T = 
0), the addresses, the write signal, and the_data input are 
latched in on chip registers. The logic value of W at the time E 
falls determines the _state of the output buffer for that cycle. 
Since Wis low when E falls, the output buffer is latched into the 



high impedance state and will remain in that state until E 
returns high (T = 2). For this cycle, the data input is latched by 
E going low; therefore data set up and hold times should be 
referenced to E. When E (T = 2) returns to the high state, the 
output buffer disables and all signals are unlatched. The 
device is now ready for the next cycle. 



Read Modify Write Cycle 











C ADD VALID ) 





TWHEL 

W 



»-TEHEL — 
/' 



TELQV 
TELQX 



- — TWLWH — ^ — n 



U-TWLDX — 



^ HIGH-Z 



VALID DATA OUTPUT 



TIME 
REFERENCE 



o 

ZJ 
■D 
C 

o 
o 

"e 

(D 
CO 
« 

'v— 

co 
X 



TRUTH TABLE 



TIME 




INPUTS 




OUTPUT 


FUNCTION 


REFERENCE 


r 


W 


A 


D 


Q 




-1 


H 


X 


X 


X 


z 


MEMORY DISABLED 





X. 


H 


V 


X 


z 


CYCLE BEGINS, ADDRESSES ARE LATCHED 


1 


L 


H 


X 


X 


X 


OUTPUT ENABLED 


2 


L 


H 


X 


X 


V 


OUTPUT VALID, READ AND MODIFY TIME 


3 


L 




X 


V 


V 


WRITE BEGINS, DATA IS LATCHED 


4 


L 


X 


X 


X 


V 


WRITE IN PROGRESS INTERNALLY 


5 




X 


X 


X 


V 


WRITE COMPLETED 


6 


H 


X 


X 


X 


z 


PREPARE FOR NEXT CYCLE (SAME AS -1) 


7 




H 


V 


X 


z 


CYCLE ENDS, NEXT CYCLE BEGINS (SAME AS 0) 



The read modify write cycle begins as all other cycles on the 
falling edge of E (T = 0). The W line should be high at (T = 0) in 
order to latch the output buffers in the active state. During (T = 
1) the output will Ije active but not valid until (T = 2). On the 
falling edge of the W (T ^3) the data present at the output and 
input are latched. The W signal also latches itself on its low 

NOTES: 



going edge. All input signals excluding E have been latchjed 
and have no further effect on the RAM. The rising edge of E (T 
= 5) completes the write portion of the cycle and unlatches all 
inputs and output. The output goes to a high impedance and 
the RAM is ready for the next cycle. 



In the above descriptions the numbers in parenthesis (T = n) refer to the respective timing diagrams. The numbers are located on the time reference 
line below each diagram. The timing diagrams shown are only examples and are not the only valid method of operation. 



© 



IC MASTER 1983 



4391 



Board Size Tradeoffs 



Printed circuit board real estate is a costly commodity. Actual 
board costs depend on layout tolerances, density, complexity, 
number of layers, choice of board material, and other factors. 



The following table compares board space for 16 standard DIP 
4K RAMs to the HS-6564RH RAM array. Both fine line, close 
tolerance layout and standard "easy" layout board sizes are 
shown in the comparison. 



64K ARRAY OF 16 4K RAMs ON A PC BOARD V.S. THE HS-6564RH 



PACKAGE 


CIRCUIT SUBSTRATE 


SIZE 


18 Pin DIP 


Standard 
Two Sided PCB 


12 to 15 sq. in. 


18 Pin DIP 


Fine Line or 
Multilayer PCB 


9 to 11 sq. in. 


18 Pin 
Leadless Carrier 


Multilayer 
Alumina Substrate 


3 to 5 sq. in. 


HS-6564RH 


Two Sided Mounting 

Multilayer 
Alumina Substrate 


2 sq. in. 



The cost of semiconductor circuits decline with time. If actual 
costs were included, they would be out of date in a very short 
time. We urge you to contact your local Harris office or sales 
representative for accurate pricing allowing cost tradeoff 



analysis. In your cost analysis, also consider the advantages of 
a lighter, smaller overall package for your system. Consider 
how much more valuable your system will be when the 
memory array size is decreased to about 1/6 of normal size. 




HS-6564RH-64K BIT CMOS RAM 
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Organization Guide 



To Organize 8K x 8: 

Connect: E1 with E_3 
E2 with E4 
W1 with W2 



To Organize 16K x 4: 

(Pins 9 + 32) Connect: QO with Q4 (Pins 2 + 39) 

(Pins 12 + 29) DO with D4 (Pins 3 + 38) 

(Pins 11 +31) QlwithQS ,(Pins4 + 37) 

DlwithDS (Pins 5 + 36) 

D2 with D6 (Pins 16 + 25) 

Q2 with Q6 (Pins 17 + 24) 

D3 with D7 (Pins 18 + 23) 

Q3 with Q7 _ (Pins 19 + 22) 

Optional ^1 may be common with W2 (Pins 11+31) 

Concerns for Proper Operation of Chip Enables: 

The transition between blocks of RAM requires a change in the chip enable being used. When operating in the 8K x 8 mode, use 
the chip enables as if there were only two, E1 and E2. In the 16K x 4 mode, all chip enables must be treated separately. Transitions 
between chip enables must be treated with the same timing constraints that apply to any one chip enable. All chip enables must be 
high at least one chip enable high time (TEHEL) before any chip enable can fall. More than one chip enable low simultaneously, for 
devices whose outputs are tied common either internally or externally, is an illegal input condition and must be avoided. 

Printed Circuit Board Mounting: 

The leadless chip carrier packages used in the HS-6564RH have conductive lids. These lids are electrically floating, not connected 
to VCC or GND. The designer should be aware of the possibility that the carriers on the bottom side could short conductors below if 
pressed completely down against the surface of the circuit board. The pins on the package are designed with a standoff feature to 
help prevent the leadless carriers from touching the circuit board surface. 



Low Voltage Data Retention 

HARRIS CMOS RAMs are designed with battery backup in mind. Data retention voltage and supply current are 
guaranteed over temperature. The following rules insure data retention: 

1. Chip Enable (E) must be held high during data retention; within VCC + 0.3V to VCC - 0.3V. 

2. All other inputs should be held either high (at CMOS VCC) or at ground to minimize ICCDR. 

3. Inputs which are to be held high (e.g. E) must be kept between VCC + 0.3V and 70% of VCC during the power 
up and power down transitions. 

4. The RAM can begin operation one TEHEL after VCC reaches the minimum operating voltage (4.5 volts). 



o 

T3 
C 

o 
o 

"e 

CO 

cn 



DATA RETENTION TIMING 



- DATA RETENTION MODE 
4.5V 4.5V 
VCC33.0V 
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Radiation Screening Procedure 



(1 ) Two (2) probed good samples per wafer will be selected 
from ^ 20% of the wafers in a run. (All wafers in a 
"run" will have been processed together through all 
high temperature processing steps and through metal- 
lization.) 

(2) The sample die shall be assembled and tested for 
functionality. 

(3) The sample devices shall be subjected to a Total Dose 



Radiation level of 1 x 10^ Rad Si (± 10%) from a 
Gamma Cell 220 Cobalt 60 source or equivalent. The 
samples shall be biased at 5 volts with all inputs high. 
The dose rate shall be between 50 rads/sec and 200 
rads/sec. 

(4) The samples will be tested to the data sheet limits 
within one hour (±15 minutes) after irradiation. 
The lot will be accepted only if all units, exclusive of 
non-radiation failures, meet the data sheet limits. 



Radiation Effects 



The HS-6564RH is a radiation resistant memory module 
designed to survive in a radiation environment and to 
meet the electrical characteristics and be pin compat- 
ible to the Harris equivalent commercial part. Latchup 
free operation, achieved by the use of special starting 
material and improved total dose hardness, is obtained 
with special high temperature processing cycles. These 
process techniques can, in principle, be applied to any 
standard HARRIS CMOS product. 



On a production basis, HARRIS only performs screens 
for total dose hardness to a level of 1 x 10^ rad-Si. 
Transient radiation tests, however, have shown the 
following results: 

Latchup free to doses 5 x 10^ 1 rads/sec. 

Upset (loss of stored data) typically >108 rads/sec. 



Test Product Fiow 

HARRIS SEMICONDUCTOR PRODUCT FLOW 
MIL-STD-883, METHOD 5004 CLASS B 

100% SCREENING PROCEDURE* 





SCREEN 


MIL-STD-883 METHOD/COND. 




Internal Visual 


2010 Cond. B. 


® 


Stabilization Bake 


1008 Cond. C (24 hrs. minimum) 




Temperature Cycling 


1010 Cond. C 


® 


Constant Acceleration 


2001 Cond. E; Y1 plane 




Seal: Fine 


1014 Cond. A or B 




Gross 


1014 Cond. C2 


® 


Initial Electrical 


Harris Specifications 


(?) 


Burn-In Test 


1015, 160 hrs. @ 125°C (or equiv- 






alent) 


® 


Final Electrical 


Tested at Worst Case Operating 


® 


100% go-no-go 


Conditions 


External Visual 


2009 Sample Inspection 



* ALL SCREENING IS PERFORMED AT LEADLESS CARRIER LEVEL EXCEPT FINAL ELECTRICAL 

NOTE: 

Traceability: All devices are assigned date code identification that provides traceability back to the inspection lot. 
Branding: All devices are branded with the part number and EIA date code. 

Aged Products: Product that has been held for more than 24 months will be reinspected prior to shipment to group A 
inspection requirements. 



Additional 
Requirements: 



Sample Group A electrical tests are performed on a lot acceptance basis. 



4394 



© IC MASTER 1983 



Packaging 




PIN NO. 1 INDEX - 
.008 > 45 CHAM. - 



'—.170!: .015 



.020TYP. — H h^- 
rOIOTYP. Z 

~ 1 ' I 1 1 1 I I TTTrr 



.045 ' .006 
.015 - .002 
.015 • .002 




.015 DIA. DOT 
PIN NO. 1 
008 fl TYP. 



NOTES: 

1. ALL EXPOSED METALLIZED AREAS SHALL 
BE GOLD PLATED 50 MICRO INCHES 
MIN. THICKNESS OVER NICKEL PLATE. 

2. FLATNESS PERTAINS TO METALLIZED PADS ONLY. 

3. DIE ATTACH PAD TO BE ELECTRICALLY 
CONNECTED TO PIN NO. 18. 



O 

•D 
C 

o 
o 

E 

CD 
CO 

(0 



CO 

X 



NOTICE: Harris Semiconductor's products are sold by description only. Harris Semiconductor reserves tf)e right to make changes in circuit design 
andlor specifications at any time without notice. Accordingly the reader is cautioned to verify that data sheets are current before placing orders. 



Sales Offices 



EASTERN REGION 

8300 Greensboro Drive 
McLean, Virginia 22102 
(703) 448-5400 
TWX: 710-833-0340 

Five Old Concord Road 
Burlington, MA 01803 
(617) 273-1020 
TWX: 710-332-1074 

106 Seventh Street 
Garden City, NY 11530 
(516) 747-6776 
TWX: 510-220-1527 



WESTERN REGION 

1503 South Coast Drive 
Suite 320 

Costa Mesa, CA 92626 
(714) 957-6557 
TWX: 910-595-1533 

EAST COAST 

7040 Lake Ellenor Drive 
Suite 113 

Orlando, FL 32809 
(305) 851-9450 



MIDWEST REGION 

2850 Metro Office Park 
Bloomington, MM 55420 
(612) 854-3224 
TWX: 910-576-3418 



HOME OFFICE 



P.O. Box 883 
Melbourne, FL 32901 
(305) 729-5585 
TWX: 510-959-6259 



EUROPEAN 

Harris Systems Ltd. 

Semiconductor Programs Division 

RO. Box 27 

145 Farnham Road 

Slough SL1 4XD 

United Kingdom 

Tel: 34666 

TWX: 848174 




CUSTOM INTEGRATED CIRCUITS DIVISION 
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Preliminary 



SEPTEMBER 1982 



HS-3511RH 

High Slew Rate, Wideband, 
Radiation Resistant, 
Operational Amplifier 



Features 



HIGH SLEW RATE >+22V/us 

FAST SETTLIIMG TIME 450ns 

WIDE POWER BANDWIDTH 10MHz 

GAIN BANDWIDTH PRODUCT > 20MHz 

LOW OFFSET VOLTAGE. +5mV 

LOW POWER SUPPLY CURRENT 6.5mA 

SHORT CIRCUIT PROTECTION 
RADIATION ENVIRONMENT 

NEUTRON FLUENCE ( <^ ) 5 x 10l2n/cm2 (E>10KeV) 

GAMMA RATE {Y ) 1 x 109 RADs Si/s 

GAMMA DOSE ( y ) 1 x 106 RADs SI 



Description 



The HS-3511RH is a monolithic, high slew rate, wideband, 
radiation resistant, operational amplifier, it provides a band- 
width (unity gain stable) of greater than 10MHz and a 
slew rate in excess of 22V/jLisec. Optional frequency com- 
pensation adjustment is provided. The HS-351 1 RH has an 
internal unity gain frequency compensation capacitor which 
is internally connected. A clamp node feature enables the 
user to clamp the output voltage via pin 3 which can source 
or sink up to 3mA for high frequency clamped switching 
purposes. 

This device is designed to operate from -550C to +125^0 
and in strategic-level radiation environments. 



Pacloge 



Pinout 



■ TOP VIEW 
.010 (0.2S) PIN ONE 



SEATING PLANE 





1 14 


















7 1 

ri Ii-:-!. 


. 1 

, i 



r 

.2501.005 
(6.35 ±127) 



(1.271 
TYP. 



.250 *.005 

l"~(6.35 1.127) "T"" (6.35 ±.3811 
•.750t.020 (19.05 ta51) 



250±.015_J .oil!. 001 . 

(0.46ta031 j,.78,„^x 



IT 



TOP VIEW 




.005 1. 002 (0.13 1 0.051 



L, 



Schematic 




J Copyright (c) Harris Corporation 1982 
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Specifications HS'3511RH 



ABSOLUTE MAXIMUM RATINGS 

Voltage Between +V and —V terminals 40V Internal Power Dissipation 

Differential Input Voltage ±15V Storage Temperature Range 

Output Short Circuit Duration Indefinite Operating Temperature Range 

CAUTION: To prevent permanent damage to this device, care should be exercised to insure 
that the absolute maximum ratings for supply voltages, temperature and voltage 
or current at any pin is not exceeded during both static and dynamic operation. 



625mW 
-65oC to +1 750c 
-550c to +1 250c 



ELECTRICAL CHARACTERISTICS +V = 15V, -V = -15V, Ta = -550C to +1250C 



PARAMETER 


TEMP 


MIN 


TYP 


MAX 


UNITS 




250c 
1250c 
-550c 




1 
2 
3 


3 
5 
6 


mV 
mV 
mV 


Input Bi3S CurrGnt 


250c 
1250c 
-550c 




35 
50 


1 UU 

100 
200 


n A 

nA 
nA 


Input Offset Current 


250c 
1250c 
-550c 




30 


100 

150 
250 


nA 
nA 
nA 


Input Resistance 


250c 




>100 




Ml2 


LarQe Signal 
Voltage Gain 


250c 
Full 


90 
90 






□ D 

dB 


Common Mode 
Rejection Ratio^ 


250c 
Full 


80 
80 


115 
90 




dB 
dB 


Supply Current 


250c 
1250c 
-550c 




5.0 


6.5 

D.D 

8.7 


mA 
mA 
mA 


Power Supply 


250c 
Full 


80 
80 






dB 

MO 


\J\Jlyj\n vuilayc 

Swing 


250c 
-550c 


-11.0 

+ 1 K 

-11.0 
+12.0 
— 1 1 .U 


' 1 o.u 
-12.0 

+1 3.0 
-12.0 




V 

V 
V 
V 
V 
V 


Output Short 
Circuit Current 


1250c 
-550c 




27 


45 
45 
60 


mA 
mA 
mA 


Gain Bandwidth Product 


250c 
Full 




12.0 
10.0 




MHz 
MHz 


Slew Rate?' 5 


250c 


22 


25 




V/jus 


Rise Time^ 


250c 




30 


35 


ns 


Overshoot^ 


250c 




15 


35 


% 


Overdrive Recovery Time 


250c 




2 


5 


JJS 


Settling Time^ 


250c 
Full 




180 


450 
450 


ns 
ns 


Output Clamp Voltage 


250c 






0.4 


V 


Input Clamp (+) Icn— 
Current (pin 3) 


250c 
1250c 
-550c 


-1.0 
-1.0 
-0.8 




-3.3 
-3.3 
-3.5 


mA 
mA 
mA 


Input Clamp (— ) lcn+ 
Current (pin 3) 


250c 
1250c 
-550c 


+0.5 
+0.5 
+0.3 




+3.0 
+3.0 
+3.2 


mA 
mA 
mA 



NOTES: 

1. Vo = +10V, Rl = 2K 
2- Vcm = ±10V. Rl = 2K 

3. /1V = +5.0V 

4. Av = +1. V||vj = IV, Rl = 2K. Cl = lOOpf 

5. Cbw = 0, Vq = +10V, Rl = 2K, Cl = lOOpf 



® 
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Test Circuits 



UNITY GAIN BANDWIDTH CIRCUIT 

Q 

10KS! 



100U 

ViN O vW- 



1 



lOOpF ~ < 2KS2 



I 



1. V|N = 0,2Vppmax5.O MHz 

2. RESISTOR TOLERANCE = +5% 

3. BANDWIDTH = 5MHz X (-VqutA^IN) 



SLEW RATE CIRCUIT 

*v 
Q 



V|N O- 




1. SLEW RATE = 7+ 



OR — 



T^ (MS) 



Tr (iUs) 



V/^s 



V//JS 



50 KHz 11 KHz V|N RISE TIME 20 ni (20 TO 80%) 



-O VOUT 

2. INPUT BIAS CURRENT OF NON- "0"^ 
INVERTING INPUT MAY INCREASE 
IF V|N APPLIED BEFORE + V AND 
-V. 




.-1 

10 Vpp 

T 



RISE TIME/SETTLING TIME CIRCUIT 



V|N O- 



-O VouT 




VOUT 



1.0V +5% 

OVERSHOOT (35% OF SETTLED TIME) 



+5% of SETTLED 
VALUE 



VOLTAGE CLAMP CIRCUIT 



100S2 

V|N O ///■ 



vclampO' 




O VoUT 



1. V||vi = +1.0 VDC 

2. VCLAMP = -3.0 VDC 

3. MEASURE VoUT; VOUT SHALL BE WITHIN 
+ 0.4VDC OF VCLAMP. 

4. REPEAT STEPS 1, 2, 3 USING BOTH<VOLTAGES 
OF OPPOSITE POLARITY. 

5. REPEAT STEPS 1 THRU 4 USING A VALUE pF 
6 VDC INSTEP 2. 

MIN MAX 

6. I = -1.0mA -3.3mA 

+ 0.5mA + 3.0mA 



IRRADIATION CIRCUIT 



+15V 

o 



I 4 ps^l' 

5 

r 



BURN-IN CIRCUIT 



V|N = 50 KHz SQUARE 
WAVE 50% DUTY CYCLE 
-4.0V TO +4.0V 



-O VoUT 



^ sionis 
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Radiation Screening Procedure 

(1) Two (2) probed good samples per wafer will be selected 
from > 20% of the wafers in a run. (All wafers in a "run" 
will have been processed together through all high temper- 
ature processing steps and through metallization.) 

(2) The sample die shall be assembled and tested for function- 
ality. 

(3) The sample devices shall be subjected to a Total Dose 
Radiation level of 1 x 10^ Rad (Si) ±10% from a gamma cell 
220 cobalt 60 source or equivalent. The devices will be 
powered in the configuration illustrated with VSUPPLY = 
+15V. The dose rate shall be between 50 rads/sec and 
200 rads/sec. 

(4) AV0L, VIO, and IBIAS, with VSUPPLY = ±15V, will be 
measured and recorded for each device within one hour 
after irradiation. The lot will be accepted only if the sample, 
exclusive of non-radiation failures, meets the limits of 
AVOL > 80dB, VIO < ±5.0mV and IBIAS < +400nA at 
room temperature. 



Radiation Effects 



(1) Total Dose 

Little or no effect will be observed at 1 x 105 Rad (Si). 
IBIAS, IIO, and AVOL starts to degrade between 1 x105 
and 1 X 106 Rad (Si). 

(2) Dose Rate 

Devices are constructed in Dl and consequently are latchup 
free. 

(3) Neutron Fluence 

Performance degradation is insignificant at 5 x 10l2n/cm2. 



Test Product Flow 



HARRIS SEMICONDUCTOR PRODUCT FLOW 
MIL-STD-883, METHOD 5004 CLASS B 



100% SCREENING PROCEDURE 





SCREEN 


MIL-STD-883 METHOD/COND. 




Internal Visual 


2010 Cond. B. 




Stabilization Bake 


1008 Cond. C (24 hrs. minimum) 




Temperature Cycling 


1010 Cond. C 


w 


Constant Acceleration 


2001 Cond. E; Y1 plane 


CD 


Seal: A Fine 
B Gross 


1014 Cond. A or B 
1014 Cond. C2 




Initial Electrical 


Harris Specifications 




Burn-In Test 


1015. 160 hrs. ® 1250C (or equiv- 
alent) (Burn-In circuits enclosed) 




Final Electrical 
100% go-no-go 


Tested at Worst Case Operating 
Conditions 


(a) 


External Visual 


2009 Sample Inspection 



Traceability: All devices are assigned date code identification that provides traceability 
back to the inspection lot. 



Branding: 



All devices are branded with the part number and EIA date code. 



Aged Products: Product that has been held foi; more than 24 months will be reinspected 
prior to shipment to group A inspection requirements. 

Additional 

Requirements: -Sample Group A electrical tests are performed on a lot acceptance basis. 



Sales Offices 



EASTERN REGION 

6300 Greensboro Drive 
McLean, Virginia 22102 
(703) 448-5400 
TWX: 710-833-0340 

Five Old Concord Road 
Burlington, MA 01803 
(617) 273-1020 
TWX: 710-332-1074 

106 Seventh Street 
Garden City, NY 11530 
(516) 747-6776 
TWX: 510-220-1527 



WESTERN REGION 

1503 South Coast Drive 
Suite 320 

Costa Mesa, CA 92626 
(714) 957-6557 
TWX: 910-595-1533 

EAST COAST 

7040 Lake Ellenor Drive 
Suite 113 

Orlando, FL 32809 
(305) 851-9450 



MIDWEST REGION 

2850 Metro Office Park 
Bloomlngton, MN 55420 
(612) 854-3224 
TWX: 910-576-3418 
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RO. Box 883 
Melbourne, FL 32901 
(305) 729-5585 
TWX: 510-959-6259 
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HS-3530RH 



APRIL 1982 



Low Power- 
Radiation Resistant 
Programmable Operational Amplifier 



Features 



WIDE RANGE AC PROGRAMMING 

SLEW RATE - 06 T03V//Lts 

GAIN X BANDWIDTH lOOKHz TO 5.0MHz 

WIDE RANGE DC PROGRAMMING 

POWER SUPPLY RANGE . . ±1.5V TO ±18V 

SUPPLY CURRENT 10)LlA TO 1 .2mA 

SHORT CIRCUIT PROTECTION 

RADIATION ENVIRONMENT 

NEUTRON FLUENCEI 0) . 5 x 1012 n/cm2 ( E > lOKeV) 

GAMMA RATEiy) 1 x 10^ RADS (Si)/s 

GAMMA DOSE(y) 1 x 106 RADS (Si) 



O 
3' 
T3 
C 

o 
o 

E 
CO 

(0 
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Description 



The HS-3530 is a Low Power Operational Amplifier which is an 
internally compensated monolithic device offering a wide range 
of performance specifications. Parameters such as power dissi- 
pation, slew rate, bandwidth, noise and input DC parameters are 
programmed by selecting an external resistor or current source. 
Supply voltages as low as ±3 volts may be used with I ittle degrada- 
tion of AC performance. The HS-3530 has been specifically de- 
signed to meet exposure to radiation environments. Operation 
from — 55°C to +125°C is guaranteed. 

A major advantage of the HS-3530 is that operating characteris- 
tics remain virtually constant over a wide supply range (+3V to 
+ 15V), allowing the amplifier to offer maximum performance in 
almost any system, including battery operated equipment. A pri- 
mary application for this device is in active filtering and condi- 
tioning for a wide variety of signals that differ in frequency and 
amplitude. Also, by modulating the set current, it can be used 
for designs such as current controlled oscillators/modulators, 
sample and hold circuits and variable active filters. 



Package 



Pinout 



TOP VIEW 



I4.32I 
025 I.64IH 



8 LEADS 

017 lOlA.I t 002 
SEATING H3IOIA,lt05l 
PLANE 




1. All dimensions in inches; millimeters are shown in parentheses. 

2. All dimensions .010 ("'■0.25mm) unless otherwise shown. 




NOTE: Case tied to V- 



Schematic 
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Specifications HS-3530 



ABSOLUTE MAXIMUM RATINGS 

Voltage between V+ and V- terminals 
Differential Input Voltage 
Input Voltage (Note 1) 



NOTE: 



•set (current at IsEJ) 500/uA 

40V VsET (voltage to ground at Iset) (V+ -2.0V)<VseT<V+ 

± 20V Output Short Circuit Duration Indefinite 

+ 15V Storage Temperature Range — 65°C to +15Q°C 

Operating Temperature Range -55°C to +125°C 



^ For supply voltage less than ±1 5V. the absolute maximum input voltage is equal to the supply voltage. 



PRE-RADIATION ELECTRICAL CHARACTERISTICS 







ISET = 


ISET = ISPA 




VSUPPLY=±15V 




(Rl =75Kn) 




irl = 5Kn) 






PARAMETER 


TEMP. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


Offcot 


25°C 




1 


3 




1 


3 


mV 


Voltage 


Full 






5 






5 


mV 


1 nput Bias 


25°C 




1.2 






1 


20 


nA 


Current 


Full 




2.5 






22 


40 


nA 


Inniit Offcpt 


25°C 




0.3 






2 


5 


nA 


Current 


Full 












1 


nA 


Input 


9K0P 




>100 




50 


>100 




Mfi 


Resistance 


















Large Signal 


250C 


65K 


1 15K 




80K 


1 30K 




V/V 


Voltage Gainl 


Full 


25K 


60K 




50K 


70K 




V/V 


Common Mode 


250C 


80 


115 




80 


115 




dB 


Rejection Ratio^ 


Full 








80 


110 




dB 


Supply 


250C 




13 


15 




125 


150 


JUA 


Current 


Full 




14 


15 




130 


160 


JUA 


Power Supply 


250C 


80 


130 




80 


130 




dB 


Rejection Ratio^ 


Full 








80 


120 




dB 


Output Voltage 


250C 


±12.5 


±14.2 




±12.5 


±14.2 




V 


Swing2 


Full 


±10.5 


±14.0 




±10.5 


±14.0 




V 


Output 


250C 




±.5 






±5 




mA 


Current 


Full 




±.4 






±4 




mA 


Output Short- 


250C 




2 






14 




mA 


Circuit Current 


















Gain-Bandwidth 


250C 




85 






850 




kHz 


Product 


Full 




65 






640 




kHz 


Slew RateS 


250C 




.05 






.55 




V//iS 


Rise Time^ 


250C 




7.5 






.7 




/iS 


Overshoot'* 


250C 




5 






10 




% 


Overdrive 


250C 










2 




JUS 


Recovery Time 



















^SUPPLY = ±3V 




ISET=1-5MA 


"SET=15MA 






(Rl = 75Kn) 




(Rl =5Kn) 






PARAMETER 


TEMP. 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


Large Signal 


250C 


25K 


60K 




25K 


75K 




V/V 


Voltage Gain1 


Full 


15K 


40K 




25K 


50K 




V/V 


Common Mode 


250C 


80 


100 




80 


95 




dB 


Rejection Ratio^ 


Full 


80 


90 










dB 


Supply 


250C 




12 


15 




115 


150 


)UA 


Current 


Full 






15 






160 


jUA 


Power Supply 


250C 


80 


105 




80 


105 




dB 


Rejection Ratio^ 


Full 


80 


100 










dB 


Output Voltage 


250C 


±2.0 






±2.0 






V 


Swingi 


Full 


±2.0 






±2.0 






V 


Gain-Bandwidth 


250C 




72 






730 




kHz 


Product 


Full 




60 






600 




kHz 


Slew Rate^ 


250C 




04 






.4 




V/JUS 


Offset 


250C 




1 


3 




1 


3 


mV 


Voltage 


Full 






5 






5 
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NOTES: 



1 . 

2. 
3. 
4. 
5. 



^SUPPLY =-3-0V 
Vo = -^ .OV 

VcM=i1-5V 
V =±1.5V 



Vq =±2.0V 



^SUPPLY -^IS.OV 
Vq = ilO.OV 



ISET= l-SMA 
Rl = 75K 



VcM = ±5.0V 
AV = ±5.0V 
Av = +1, V|M = 400mV,R|_ = 5K, C|_ = lOOpF 
Vq = ±10.0V R|_ = 20K 



ISET- 

Rl = 5K +250C +1250C 
Rl = 75K -550c 



Rl = 5K +250C +1250C 

Rl = 75K -550c 



Typical Biasing Circuits 




SUGGESTED 
OFFSET NULL 

2_ 
3 




1 

100K 

7 



Typical Performance Curves 
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60 

40 

20 
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NPUT BIASCURRE 
VS. 
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PLY = ± 


15V 
















- VSUP 



























1 2 4 6 8 10 
SET CURRENT (MA) ^ 



20 



40 60 80100 



1000 



100 



10 



p 


RERA 


3 PC 


>SI 


Tl 


VE SU 


PPLYC 


UR 


RE 


N1 


r • 


































































n 




































































































- • V 


SUPPL 
SUPPL 


Y" 

Y = 


±1 

±3 


L 25 > J 














L V 

























1 10 
SET CURRENT (*iA)- 



100 



200K 

100K 
80K 

60K 
40K 



> 20K 

_j 
O 
> 
< 

10K 



PRER AD LARGE SIGNAL VOLTAGE GAIN VS. IsET 



• VSUPPLY = ±15V 
^ VsUPPLY = ± 3V 



1 2 4 

SET CURRENT (pA) 



10 



20 



40 



100 
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Radiation Screening Procedure 



(1) Two (2) probed good samples per wafer will be selected from 
>2 0% of the wafers In a run. (All wafers in a "run" will have 
been processed together through all high temperature processing 
steps and through metallization.) 

(2) The sample die shall be assembled and tested for functionality. 

(3) The sample devices shall be subjected to a Total Dose Radiation 
level of 1 X 10^ Rad (Si) +10% from a Gamma Cell 220 
Cobalt 60 source or equivalent. The devices will be powered in a 
voltage follower configuration, with 'sET ~ A'A and 
^SUPPLY ~ ±15V. The dose rate shall be between 50 rads/sec 
and 200 rads/sec. 

(4) AvoL and V|o, with lsET= 15 //A, VsuPPLY = +15V and 
R|_ = 25K, will be measured and recorded for each device within 
one hour after irradiation. The lot will be accepted only if the 
sample, exclusive on non-radiation failures, meets the limitsiof 
^\/OL ^ 20K V/V and V|o^ 3.5 mV at room temperature. 



Radiation Effects 



(1) Total Dose; 

Very little degradation of any of the parameters will be seen up 
to 7=10* Rad (Si). Moderate degradation of open loop gain, bias 
current, and offset current begins at greater than lO^and less 
than 106 Rad (Si). 



(2) Dose Rate: 

During transient ionizing radiation at a level of 1 x 10^ rad 
(Si)/s, the peak level of supply current will be about 150 to 
200 mA. After about 0.1 to 0.5 /JS this current drops about 10%. 
Maximum recovery time will be about 6 to 8//S. 



(3) Neutron Fluence: 

Large signal voltage gain degrades rapidly for low supply voltages 
and low set currents. For VsuPPLY = +15V and 'sET^^O/^A, 
large signal voltage gain degrades by only about 50%. Input bias 
current doubles for <p= 5 x lO^^n/cm^. 



Test Product Flow 



HARRIS SEMICONDUCTOR PRODUCT FLOW 
MIL - STD - 883, METHOD 5004 CLASS B 
100% SCREENING PROCEDURE 





SCREEN 


MIL-STD-883 METHOD/COND. 




Internal Visual 


2010 Cond. B. 




Stabilization Bake 


1008 Cond. C (24 hrs. minimum) 




Temperature Cycling 


1010 Cond. C 




Constant Acceleration 


2001 Cond. E; Y1 plane 


© 


Seal: A Fine 
B Gross 


1014 Cond. A or B 
1014 Cond. C2 




Initial Electrical 


Harris Specifications 




Burn-In Test 


1015, 160 hrs. 125°C 
(or equivalent) 


® 


Final Electrical 
1 00% go-no-go 


Tested at Worst Case Operation 
Conditions 


(i) 


External Visual 


2009 Sample Inspection 



Note: 



Traceability: 

Branding: 
Aged Products: 

Additional 
Requirements: 



All devices are assigned date code identification that provides traceability 
back to the inspection lot. 

All devices are branded with the part number and El A date code. 

Product that has been held for more than 24 months will be reinspected 
prior to shipment to group A inspection requirements. 

Sample Group A electrical tests are performed on a lot acceptance basis. 
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Preliminary 



October 1982 



HS-3546RH 

Radiation Resistant 
High Performance 
Operational Amplifier 



Features 

• LOW OFFSET VOLTAGE 0.3mV 

• HIGH SLEW RATE ±4V//is 

• WIDE BANDWIDTH 8MHz 

• LOW DRIFT 2/L(V/oC 

• FAST SETTLING (0.01%. 10V STEP) 4.2;us 

• LOW POWER CONSUMPTION 35mW 

• SUPPLY RANGE +5V TO ±20V 

• RADIATION ENVIRONMENT 

NEUTRON FLUENCE ( <^ ) . 5 x 10^2 n/cm2 (E > lOKeV) 

GAMMA RATE {7 ) 1 x 109 RADS (Si)/s 

GAMMA DOSE {7 ) 1 x 106 RADS (Si) 



Description 



The HS-3546RH is a radiation resistant, high performance di- 
electrically isolated monolithic operational amplifier with superior 
specifications. This amplifier offers excellent dynamic performance 
coupled with low values for offset voltage and drift, input noise 
voltage and power consumption. 

A wide range of applications can be achieved by using the features 
mad"* available by the HS-354f>BH. With wide bandwidth (8MHz), 
low power (35mW) and internal compensation, these devices- 
are ideally suited for precision active filter desi gns. F-or audio 
applications these amplifiers offer low noise (8nV/\/Hz) and excel- 
lent full power bandwidth (60 KHz). The HS-3546RH is particular- 
ly useful in designs requiring low offset voltage (0.3m\/) and drift 
(2jUV/°C), such as instrumentation and signal conditioning circuits. 
The high slew rate (4V//is) and fast settling time (4.2 /is to 0.01%, 
10V step) makes this amplifier a useful component in fast, accurate 
data acquisition systems. 

The HS-3546RH has been specifically designed to meet exposure 
to radiation environments. It is available in a 14 Pin Ceramic Flat- 
pack package and is guaranteed operational from -55°C to +125'-'C. 



Pacl(age 



Pinout 



TOP VIEW 
.010 10.251 PIN ONE 

2i 




SEATING PLANE 

.jl/ 



■ r 

.2501.005 
(6.35 ±,1271 



I .2501.005 l_ .2501.015 I .018 1. 001 „,„_^ 
I (6.35 1.1271 (6.35 i.381)"n (04E*0.03I .".TT} 
.750 t . 020 (19.05 t 0.51) 



OOSt. 002(0.13*. 0.05) 



L, 




Sctiematic 
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Specifications HS'3546RH 



ABSOLUTE MAXIMUM RATINGS (Note 1) 
Ta = +25°C Unless Otherwise Stated 

Voltage Between \/+ and V- Terminals 40.0V 
Differential Input Voltage . +7V 

Input Voltage (Note 2) ±15.0V 
Output Short Circuit Duration (Note 3) Indefinite 



Power Dissipation (Note 4) 
Operating Temperature Range 
Storage Temperature Range 



880mW 
-550C<Ta<+1250C 
-65°C<Ta< + 150OC 



CAUTION: To prevent permanent damage to this device, care should be exercised to insure 
that the absolute maximum ratings for supply voltages, temperature and voltage 
or current at any pin is not exceeded during both static and dymanic operation. 



ELECTRICAL CHARACTERISTICS v+ = 15V, V- = -15V Ta = -550C to +125OC 



PARAMFTFR 


TFMP 
1 civil 


M IN 

IVI 1 IM 


TYP 
1 1 1 


MAY 
IVIM A 


IIMITQ 


INPUT CHARACTERISTICS 












♦Offset Voltage 


+250C 




0.3 


2.5 


mV 




Pull 

run 






1 n 

o.U 


m\/ 

m V 


Av. Offset Voltage Drift 


Full 




2 




p(V/0C 


* Ri;)C Piirrpnt 

LI luo U U 1 1 CI 1 1 






1 ?n 




n A 
IIM 




Full 






325 


nA 


* Offset Current 


+250C 




30 


75 


nA 




Full 






125 


nA 


Common Mode Range 


Full 


±12 






V 


Input Noise Voltage (f = 1 kHz) 


+250C 




8 




nv/ynl 


Input Resistance 






500 






TRANSFER CHARACTERISTICS 












Large Signal Voltage Gain (Note 5) 


Cull 

hull 


100K 


250K 




v/v 


* Common Mode Rejection Ratio (Note 8) 


Full 


86 






dB 


Small Signal Bandwidth 


+25OC 




8 




MHz 


OUTPUT CHARACTERISTICS 












* Output Voltage Swing (Rl = 10K) 


Full 


±12 


±13 




V 


(Rl = 2K) 


Full 


±10 


±12 




V 


Full Power Bandwidth (Note 5) 


+2 50 c 




60 




kHz 


Output Current (Note 6) 


Full 


+18 


+25 




mA 


Output Resistance 


+250C 




200 




^2 


TRANSIENT RESPONSE (Note 7) 












Rise Time 


+250C 




50 


150 


ns 


Overshoot 


+250C 




30 


45 


% 


Slew Rate 


+250C 


±1 


±4 




V/^s 


Settling Time (Note 9) 






4.2 




/JS 


POWER SUPPLY CHARACTERISTICS 












* Supply Current 


+250C 




4.6 


5.5 


mA 


* Power Supply Rejection Ratio (Note 8) 


Full 


86 






dB 



'100% tested 



4406 



© IC MASTER 1983 



NOTES: 

1. Absolute maximum ratings are limiting values, applied 
individually, beyond which the serviceability of the circuit 
may be impaired. Functional operability under any of 
these conditions is not necessarily implied. 

2. For supply voltages less than ±15V, the absolute maximum 
input voltage is equal to the supply voltage. 

3. Any one amplifier may be shorted to ground indefinitely. 

4. Derate 5.8mW/0C above Ta = +250C. 

5. VouT = ±10V; Rl = 2K ohms. 



6. Output current is measured with Vqut ~ -5 volts. 

7. For transient response test circuits and measurement 
conditions refer to Test Circuits section of the data sheet. 

8. AV = +5.0 volts. 

9. Settling time is measured to 0.1% of final value for a 10 
volt input step, Av = -1. 



Test Circuits 



LARGE SIGNAL 
RESPONSE 
CIRCUIT 
(Volts: 5V/Div., 
Time: B/us/Div.) 




OOUT 

























































































+t++ 






+t+t 






-ttt+ 




mt 






f- 

























































ov 



VERT. 5V/DIV. 
HORZ. 6/js/DIV. 



INO 




SMALL SIGNAL 
RESPONSE 
CIRCUIT 
(Volts: lOmV/Div., 
Time: 50ns/Div.) 



OV 



-OOUT 



.50pF 





1 1 

ouTPurrY 
































— IN 




r 1 
















'UT I 


















■H+t 










+t++ 




m-1- 


t1-H- 


H-t+- 




i 



























































HORIZONTAL: 50 NSEC/OIV. 
VERTICAL: lOmV/DIV 



SETTLING TIME CIRCUIT 




TO 

OSCILLOSCOPE 



OVOUT 



• Av = -1. 

• Feedback and summing 
resistors should be O.IK. 

• Clipping diodes are optional. 
HP5082-2810 recommended. 
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Performance Curves 



8Q 



V+ = +1 5V, V- = -1 5V, Ta = +250C Unless Otherwise Stated. 



OFFSET VOLTAGE INPUT BIAS AND OFFSET 
CURRENT VS. TEMPERATURE 



OPEN LOOP FREQUENCY RESPONSE 





10 100 IK lOK lOOK 

FREQUENCY -Hi 



80 *I20 



TEMPEflATURE - "C 



SMALL SIGNAL BANDWIDTH AND PHASE 
MARGIN VS. LOAD CAPACITANCE 



OUTPUT VOLTAGE SWING 
VS. FREQUENCY AND SUPPLY VOLTAGE 





LOAD CAPACITANCE -pF 



100K 
FREQUENCY - Hi 



INPUT NOISE VS. FREQUENCY 




FREQUENCY - Hi 
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Performance Curves (continued) 



NORMALIZED AC PARAMETERS 
VS. SUPPLY VOLTAGE 



NORMALIZED AC PARAMETERS 
VS. TEMPERATURE 




+ 8 il2 +16 

SUPPLY VOLTAGE - VOLTS 




MAXIMUM OUTPUT VOLTAGE SWING VS. LOAD 
RESISTANCE AND SUPPLY VOLTAGE 



POWER SUPPLY CURRENT VS. TEMPERATURE 
AND SUPPLY VOLTAGE 






































































♦|5V 












































vs 


• tsv 













































































LOAD RESISTANCE - OHMs 



TEMPERATURE -'C 



SETTLINGTIME VS. OUTPUT 
AMPLITUDE (Av = -1) 



SETTLING TIME VS. OUTPUT AMPLITUDE 
AND SIGNAL GAIN (Av = -5 AND Ay = -10) 



COMMON MODE REJECTION 
RATIO VS. FREQUENCY 




♦i.o 

OUirUT ERROR VOLTAGF mV 





3 



UHt lOUtI lOMHl 

FREQUENCY -HI 



OUTPUT ERROR VOLTAGE, mV 
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POWER SUPPLY DECOUPLING: Although not absolutely 
necessary, it is recommended that all power supply lines 
be decoupled with .01 /i F ceramic capacitors to ground. 
Decoupling capacitors should be located as near to the 
amplifier terminals as possible. 



In high frequency applications where large value feed- 
back resistors are used, a small capacitor (3pF) may be 
needed in parallel with the feedback resistor to neutralize 
the pole introduced by input capacitance. 



Irradiation Circuit 




Burn-in Circuit 



NOTES: 
Ta=+1250C 

D = IIM4002 OR EQUIVALENT 




Radiation Screening Procedure 

(1) Two (2) probed good samples per wafer will be selected from 

^20% of the wafers in a run (All wafers in a "run" will have 
been processed together through all high temperature processing 
steps and through metallization.) 

(2) The sample die shall be assembled and tested for functionality. 

(3) The sample devices shall be subjected to a Total Dose Radiation 
level of 1 X 10^ Rad (Si) +10% from a gamma cell 220 cobalt 60 
source or equivalent. The devices will be powered in the configur- 
ation illustrated with VSUPPLY = +15V. The dose rate shall be 
between 50 rads/sec and 200 rads/sec. 

(4) AvOL, VIO. AND IBIAS. with VSUPPLY = ±15V, will be 
measured and recorded for each device within one hour after 
irradiation. The lot will be accepted only if the sample, exclusive 
of non-radiation failures, meets the limits of AvOL ^ 100K, 
Vlo <^ +2.5mV and IBIAS <_ 1.0 /iA at room temperature. 



Radiation Effects 



(1) Total Dose 

Little or no effect will be observed at 1 x 10* Rad (Si). IBIAS. 
I|0 and AvOL starts to degrade between 1 k 104 and 1 x 105 
Rad (Si). 

(2) Dose Rate 

Devices are constructed in Dl and consequently are latchup free. 
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Notes: Traceability 



Test Product Flow 

HARRIS SEMICONDUCTOR PRODUCT FLOW 
MIL-STD-883, METHOD 5004 CLASS B 

100% SCREENING PROCEDURE 







SCREEN 


MIL-STD-883 METHOD/COND. 




Internal Visual 


2010Cond. B. 




^tahi Ii7^tinn RaWp 


1008 Cond. C (24 hrs. minimum) 


w 


Temperature Cycling 


1010 Cond. C 


(T) 


Constant Acceleration 


2001 Cond. E; Y1 plane 






Qoal* A Pino 

B Gross 


1014 PnnH A nr R 

1014 Cond. C2 


(e 




Initial Electrical 


. Harris Specifications 




Burn-In Test 


1015, 160 hrs. @ 1250C (or equiv- 
alent) (Burn-In circuits enclosed) 




Final Electrical 
100% go-no-go 


Tested at Worst Case Operating 
Conditions 


® 


External Visual 


2009 Sample Inspection 



All devices are assigned date code identification that provides traceability 
back to the inspection lot. 
Branding; All devices are branded with the part number and El A date code. 

Aged Products: Product that has been held for more than 24 months will be reinspected 
prior to shipment to group A inspection requirements. 

Additional 

Requirements: Sample Group A electrical tests are performed on a lot acceptance basis. 
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Ordering Information 

HS 9 3546RH - 2 

IT T 

RIS I np\/irp L- 



DEVICE 
NUMBER 



TEMPERATURE: 

2 - -550c to +1250C 
8 - MIL-STD-883B 



PACKAGE 

9 - Cerpack 



Sales Offices 

EASTERN REGION 

8300 Greensboro Drive 
McLean, Virginia 22102 
(703) 448-5400 
TWX: 710-833-0340 

Five Old Concord Road 
Burlington, MA 01803 
(617) 273-1020 
TWX: 710-332-1074 

106 Seventh Street 
Garden City, NY 11530 
(516) 747-6776 
TWX: 510-220-1527 



WESTERN REGION 

1503 South Coast Drive 
Suite 320 

Costa Mesa, CA 92626 
(714) 957-6557 
TWX: 910-595-1533 

EAST COAST 

7040 Lake Ellenor Drive 
SuiteLl13 

Orlando, FL 32809 
(305) 851-9450 



MIDWEST REGION 

2850 Metro Office Park 
Bloomington, MN 55420 
(612) 854-3224 
TWX: 910-576-3418 



HOME OFFICE 



P.O. Box 883 
Melbourne, FL 32901 
(305) 729-5585 
TWX: 510-959-6259 



EUROPEAN 

Harris Systems Ltd. 

Semiconductor Programs Division 

P.O. Box 27 

145 Farnham Road 

Slough SL1 4XD 

United Kingdom 

Tel: 34666 

TWX; 848174 



S3 



CUSTOM INTEGRATED CIRCUITS DIVISION 
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Preliminary 



SEPTEMBER 1982 



HS-4602RH 

Radiation Resistant 
High Performance 
Quad Operational Amplifier 



Features 



o 

D 
•D 
C 

o 
o 

"e 

CD 
CO 

CO 
CO 

X 



LOW OFFSET VOLTAGE 
HIGH SLEW RATE 
WIDE BANDWIDTH 
LOW DRIFT 

FAST SETTLING (0.01%, 10V STEP) 

LOW POWER CONSUMPTION 

SUPPLY RANGE 

RADIATION ENVIRONMENT 

NEUTRON FLUENCE ( ^ ) .5x10^2 

GAMMA RATE [Y ) 

GAMMA DOSE {V ) 



0.3mV 
±4V//is 
8MHz 
2pV/oc 

35mW/AMP 
+5V TO +20V 

n/cm2(E ^lOKeV) 
1 X 109 RADS (Si)/s 
. 1 X 106 RADS (Si) 



Description 



The HS-4602RH is a radiation resistant, high performance 
dielectrically Isolated monolithic quad operational amplifier with 
superior specifications not previously available In a quad ampli- 
fier. This amplifier offers excellent dynamic performance coupled 
with low values for offset voltage and drift, input noise voltage 
and power consumption. 

A wide range of applications can be achieved by using the 
features made available by the HS-4602RH. With wide band- 
width (8MHz), low power (35mW/amp), and Internal compensa- 
tion, these devices are Ideally suited for precision active filter 
designs . Fo r audio applications these amplifiers offer low noise 
(8nV/VHz) and excellent full power band-width (60KHz). The 
HS-4602RH is particularly useful in designs requiring low offset 
voltage (0.3mV) and drift (2/JV;J°C), such as instrumentation and 
signal conditioning circuits. The high slew rate (4V/jUs) and fast 
settling time (4.2pis to 0.01%, 10V step) makes this amplifier a 
useful component in fast, accurate data acquisition systems. 

The HS-4602RH has been specifically designed to meet exposure 
to radiation environments. It Is available in a 14 pin dual-In-line 
package and Is guaranteed operational from — 55°C to +125°C. 



Package 



Pinout 



A A A A AAA _ "PviEw 



OUT 1 
1 ~" 



.770 i. 015 
II31S 1.38)1 



(4.06 i h 




I — I K 



.018* .003 .060 .lOOTYP. 
I.4S71.076I (1.521 (2.54) 



)(7.87)-^ .255 ±.( 

)85IIIAX. ' ' ' ' ' 
(4.70) I 

^1 



V+ 



INPUTS 
2 



.0101.003 
(.2541.076) 



OUT 7 
2 ~~ 



I>1 (<I 



14 OUT 
"~ 4 

13 



11 



10 



INPUTS 
4 



V- 



INPUTS 
3 



8 OUT 
"~ 3 



Schematic 




J Copyright (c) Harris Corporation 1982 



(ONE FOURTH ONLY HS-4602-RH) 
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Specifications HS-4602RH 



ABSOLUTE MAXIMUM RATINGS (Note 1) 
Ta = +25°C Unless Otherwise Stated 

Voltage Between V+ and V- Terminals 40.0\/ 
Differential Input Voltage +7V 
Input Voltage (Note 2) +15.0V 
Output Short Circuit Duration (Note 3) Indefinite 



Power Dissipation (Note 4) 
Operating Temperature Range 
Storage Temperature Range 



880mW 
-550C<Ta<+125°C 
-65°C<Ta< + 150°C 



CAUTION: To prevent permanent damage to this device, care should be exercised to insure 
that the absolute maximum ratings for supply voltages, temperature and voltage 
or current at any pin is not exceeded during both static and dymanic operation. 



ELECTRICAL CHARACTERISTICS V+ = 15V, V- = -15V Ta = -550C to +1250C 



PARAMETER 


TEMP 


MIN 


TYP 


MAX 


UNITS 


INPUT CHARACTERISTICS 












♦Offset Voltage 


+250C 
Full 




0.3 


2.5 
3.0 


mV 
mV 


Av. Offset Voltage Drift 


Full 




2 






♦Bias Current 


+250C 
Full 




130 


200 
325 


nA 
nA 


* Offset Current 


+250C 
Full 




30 


75 
125 


nA 
nA 


Common Mode Range 


Full 


±12 






V 


Input Noise Voltage (f = 1kHz) 


+250C 




8 




nV/yRz 


Input Resistance ^ 












TRANSFER CHARACTERISTICS 












♦ Large Signal Voltage Gain (Note 5) 


Full 


lOOK 


250K 




v/v 


* Pnmmnn Mnrip Rpiprtinn R;itin /Nntp 


Full 


86 






dB 


Channel Separation (Note 6) 


+250C 




-108 




dB 


Small Signal Bandwidth 


+250C 




8 




MHz 


OUTPUT CHARACTERISTICS 












* Output Voltage Swing (Rj. = 10K) 
(RL = 2K) 


Full 
Full 


±12 
±10 


±13 
±12 




V 
V 


Full Power Bandwidth (Note 5) 


+250C 




60 




kHz 


Output Current (Note 7) 


Full 


±10 


±15 




mA 


Output Resistance 


+250C 




200 




n 


TRANSIENT RESPONSE (Note 8) 












Rise Time 


+250C 




50 


150 


ns 


Overshoot 


+250C 




30 


45 


% 


Slew Rate 


+250C 


±1 


±4 




V//JS 


Settling Time (Note 10) 






4.2 




^s 


POWER SUPPLY CHARACTERISTICS 












* Supply Current 


+250C 




4.6 


5.5 


mA 


* Power Supply Rejection Ratio (Note 9) 


Full 


86 






dB 



'100% tested 
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NOTES: 

1. Absolute maximum ratings are limiting values, applied 
individually, beyond which the serviceability of the circuit 
may be impaired. Functional operability under any of 
these conditions is not necessarily implied. 

2. For supply voltages less than ±15V, the absolute maximum 
input voltage is equal to the supply voltage. 

3. Any one amplifier may be shorted to ground indefinitely. 

4. Derate 5.8mW/0C above Ta = +250C. 

5. VoUT = ±10V; Rl = 2K ohms. 

6. Channel separation value is referred to the input of the 



amplifier. Input test conditions are: f = lOkHz; V||\| = 
200m\/ peak-to-peak; Rs = IK ohms. (Refer to Channel 
Separation vs. Frequency Curve for test circuits.) 

7. Output current is measured with Vquj = ^5 volts. 

8. For transient response test circuits and measurement 
conditions refer to Test Circuits section of the data sheet. 

9. AV = +5.0 volts. 

10. Settling time is measured to 0.1% of final value for a 10 
volt input step, Av = -1. 



Test Circuits 



LARGE SIGNAL 
RESPONSE 
CIRCUIT 
(Volts: 5V/Div., 
Time: 5/js/Div.) 




♦ • OOUT 























































































-tm 


mt 




■m- 




m 


nn 






H-H- 




































\ 



























ov 



ov 



VERT. 5V/D1V. 
HORZ. 5>is/DIV. 



INO 




SMALL SIGNAL 
RESPONSE 
CIRCUIT 
(Volts: lOmV/Div., 
Time: 50ns/Div.) 



OV 



-OOUT 



.50pF 





OU 


TPUTjf^ 
































— IN 




r j 
















'UT| 




































H-H- 




i 



























































HORIZONTAL: 50 NSEC/DIV. 
VERTICAL: lOmV/DlV 



SETTLING TIME CIRCUIT 




O TO 

OSCILLOSCOPE 



OVOUT 



2Kn 



• Av " -1. 



• Feedback and summing 
resistors should be 0.1%. 



• Clipping diodes are optional. 
HP5082-2810 recommended. 
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Performance Curves 



S3 



V+ = +15V, V- = -15V, Ta = +250C Unless Otherwise Stated. 



OFFSET VOLTAGE INPUT BIAS AND OFFSET 
CURRENT VS. TEMPERATURE 



OPEN LOOP FREQUENCY RESPONSE 





lOK lOOK 
FREQUENCY -Hi 



lOU lOOU 



»40 'BO <I20 

TEMPEBATURE - "C 



SMALL SIGNAL BANDWIDTH AND PHASE 
MARGIN VS. LOAD CAPACITANCE 



OUTPUT VOLTAGE SWING 
.VS. FREOUENCY AND SUPPLY VOLTAGE 



PHASE MARGIN 



LOAD CAPACITANCE -pF 











































































































II Vs= 












































Ji-V<;= +IOV 
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Cl 


5 











































































































































































































10K 100K 
FREQUENCY - H( 



CHANNEL SEPARATION VS. FREQUENCY 



INPUT NOISE VS. FREQUENCY 





FREQUENCY -H/ 



FREQUENCY -Hj 
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Performance Curves (continued) 



03 



NORMALIZED AC PARAMETERS 
VS. SUPPLY VOLTAGE 



NORMALIZED AC PARAMETERS 
VS. TEMPERATURE 




is ±1? ii6 

SUPPLY VOLTAGE - VOLTS 




-80 -40 



MAXIMUM OUTPUT VOLTAGE SWING VS. LOAD 
RESISTANCE AND SUPPLY VOLTAGE 



POWER SUPPLY CURRENT VS. TEMPERATURE 
AND SUPPLY VOLTAGE 




Vs"?15V 



vs ■ - lov 



Vs ■ 1 5V 



LOAD RESISTANCE - OHMs 



TEMPERATURE - "C 



SETTLING TIME VS. OUTPUT 
AMPLITUDE (Av = -1) 



SETTLING TIME VS. OUTPUT AMPLITUDE 
AND SIGNAL GAIN (Av = -5 AND Av = -10) 



COMMON MODE REJECTION 
RATIO VS. FREQUENCY 









































N 










































































vo 


UT 




10 


V 








































































































































vo 


JT 




Sv 


































































VOUT 




2V 





































































































lOkHl lOOkHi 
FREQUENCY - Hi 



OUTPUT ERROR VOLTAGE ">V 



1 1.0 

OUTPUT ERROR VOLTAGE, mV 
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Applying The HS-4602RH Quad Operational Amplifier 



1. POWER SUPPLY DECOUPLING: Although not absolutely 
necessary, it is recommended that all power supply lines 
be decoupled with .01 )U F ceramic capacitors to ground. 
Decoupling capacitors should be located as near to the 
amplifier terminals as possible. 

2. UNUSED OP AMPS: Unused op amp sections should be 
connected in a non-inverting follower configuration with 



the (+) input tied to ground in order to insure optimum 
performance of devices being used. 

In high frequency applications where large value feed- 
back resistors are used, a small capacitor (3pF) may be 
needed in parallel with the feedback resistor to neutralize 
the pole introduced by input capacitance. 



Applications 



2ND ORDER STATE VARIABLE FILTER (1kHz, Q = 10) 




The state variable filter is relatively insensitive to component 
changes (changes can be adjusted out with potentiometers) 
and also has low sensitivity to amplifier bandwidths. (Amplifier 
gain bandwidth product should be »Q x fc). 

This filter finds wide application because multiple filtering 
functions are available simultaneously (High pass, Lo pass, 
Band pass. Band reject). In this circuit the various RC products 
are matched with pot adjustments allowing for non-interactive 
adjustment of Q and fc- This allows capacitors (Ci, C2) with 



NOTES 1. MAKE RiCl = R2C2 

J 

2/7R1C1 

3Q = y.(i^5|y 



loose tolerances to be used. To tune for fc, apply a sine wave 
at fc to the input, adjust R 1 for equal amplitudes at the Hi pass 
and Band pass terminals (they will be phased 90° apart) then 
adjust R2 for equal amplitudes at the Band pass and Lo pass 
terminals. 

The state variable filter is often used as building blocks in 
multiple pole Butterworth of Chebyshev filters. Many references 
contain normalized tables indicating settings for Q and fc of 
each pole- pair section. 



SALLEN AND KEY 2ND ORDER LO PASS FILTER 




The advantage of using the Sallen and Key filter is simplicity, 
but in any application this must be weighed against the state- 
variable type filter for accuracy, practicality, and cost. Amp- 
lifier bandwidth limitations are much more apparent at moderate 
frequencies and Q values with this filter design. (For accuracy, 
amplifier gain-bandwidth product should be»fc x Q2). The 
wide bandwidth of the HS-4602RH is particularly advan- 
tageous in this design even at audio frequencies. 



In this filter all component values affect both Q and fc- Pre- 
cision, temperature stable resistors and capacitors must be used. 

For economy, this filter could be used in the low Q stages 
of multiple-pole filter design, while the state variable type is 
used in the more critical stages. 
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Applications (continued) 



08 



INSTRUMENTATION AMPLIFIER 



mm 




Instrumentation amplifiers (differential amplifiers) are specif- 
ically designed to extract and amplify small differential signals 
from much larger common mode voltages. 

To serve as building blocks in instrumentation amplifiers, op 
amps must have very low offset voltage drift, high gain and wide 
bandwidth. The HS-4602RH is ideally suited for this appli- 



cation, delivering superior input and speed characteristics. 

The optional circuitry makes use of the fourth amplifier section 
as a shield driver which enhances the AC common mode re- 
jection by nullifying the effects of capacitance-to-ground 
mismatch between input conductors. 



Irradiation Circuit 




(1/4 OF HS-4602RH DEPICTED) 



Burn-in Circuit 



AMP 



NOTES: 

Ta = +1250C -L 
Di, D2=IN4002 



D2 JL 



-VW-1 

mn I 



-15V O 



Radiation Screening Procedure 

(1) Two (2) probed good samples per wafer wiH be selected from 

>20% of the wafers in a run (All wafers in a "run" will have 
been processed together through all high temperature processing 
steps and through metallization.) 

(2) The sample die shall be assembled and tested for functionality. 

(3) The sample devices shall be subjected to a Total Dose Radiation 
level of 1 X 10^ Bad (Si) +10% from a gamma cell 220 cobalt 60 
source or equivalent. The devices will be powered in the configur- 
ation illustrated with VSUPPLY = ±15V. The dose rate shall be 
between 50 rads/sec and 200 rads/sec. 

(4) AVOL, V|o, AND IBIAS. with VsUPPLY = ±15V, will be 
measured and recorded for each device within one hour after 
irradiation. The lot will be accepted only if the sample, exclusive 
of non-radiation failures, meets the limits of AvOL ^ 100K, 
Vlo <^ +2.5mV and IBIAS 1 .0 /iA at room temperature. 



Radiation Effects 



(1) Total Dose 

Little or no effect will be observed at 1 x 10^ Bad (Si). IBIAS. 
I|0 and AvOL starts to degrade between 1 x 104 and 1 x 105 
Rad (Si). 

(2) Dose Rate 

Devices are constructed in Dl and consequently are latchup free. 
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Test Product Flow 
HARRIS SEMICONDUCTOR PRODUCT FLOW 



MIL-STD-883, METHOD 5004 CLASS B 
100% SCREENING PROCEDURE 







SCREEN 


MIL-STD-883 METHOD/COND. 






Internal Visual 


2010 Cond. B. 




Stabilization Bake 


1008 Cond. C (?A hrs. minimum) 




Temperature Cycling 


1010 Cond. C 




Constant Acceleration 


2001 Cond. E; Y1 plane 






Seal: A Fine 
B Gross 


1014 Cond. A or B 
1014 Cond. C2 


(e 




Initial Electrical 


Harris Specifications 


© 


Burn-In Test 


1015, 160 hrs. @ 1250C (or equiv- 
alent) (Burn-In circuits enclosed) 


(i 




Final Electrical 
100% go-no-go 


Tested at Worst Case Operating 
Conditions 


® 


External Visual 


2009 Sample Inspection 



Notes: Traceability. All devices are assigned date code identification that provides traceability 
back to the inspection lot. 
Branding: All devices are branded with the part number and EIA date code. 

Aged Products: Product that has been held for more than 24 months will be reinspected 
prior to shipment to group A inspection requirements. 

Additional 

Requirements: Sample Group A electrical tests are performed on a lot acceptance basis. 



Ordering Information 



HARRIS 



HS 1 

J 



4 602 RH - 2 



DEVICE 
NUMBER 



L 



TEMPERATURE: 

2 - -550c to + 1250c 
8 - MIL-STD-883B 



PACKAGE 

1 - Cerdip 



Sales Offices 

EASTERN REGION 

8300 Greensboro Drive 
McLean, Virginia 22102 
(703) 448-5400 
TWX: 710-833-0340 

Five Old Concord Road 
Burlington, MA 01803 
(617) 273-1020 
TWX: 710-332-1074 

106 Seventh Street 
Garden City, NY 11530 
(516) 747-6776 
TWX: 510-220-1527 



WESTERN REGION 

1503 South Coast Drive 
Suite 320 

Costa Mesa, CA 92626 
(714) 957-6557 
TWX: 910-595-1533 

EAST COAST 

7040 Lake Ellenor Drive 
Suite 113 

Orlando, FL 32809 
(305) 851-9450 



MIDWEST REGION 

2850 Metro Office Park 
Bloomington, MN 55420 
(612) 854-3224 
TWX: 910-576-3418 

HOME OFFICE 



EUROPEAN 

Harris Systems Ltd. 

Semiconductor Programs Division 

P.O. Box 27 

145 Farnham Road 

Slough SL1 4XD 

United Kingdom 

Tel: 34666 

TWX: 848174 



PO. Box 883 
Melbourne, FL 32901 
(305) 729-5585 
TWX: 510-959-6259 




CUSTOM INTEGRATED CIRCUITS DIVISION 
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JUL y 1982 



Prelim/nary 



HS-508ARH 

Radiation Resistant 
8 Channel CMOS Analog Multiplexer 
With Overvoltage Protection 



Features 



ANALOG/DIGITAL OVERVOLTAGE PROTECTION 
FAIL SAFE WITH POWER LOSS (NO LATCHUP) 
BREAK-BEFORE-MAKE SWITCHING 
DTL/TTL AND CMOS COMPATIBLE 
ANALOG SIGNAL RANGE +15V 
ACCESS TIME (TYP.) 500ns 
SUPPLY CURRENT AT IMHz 

ADDRESS TOGGLE (TYP.) 4mA 
STANDBY POWER (TYP.) ' 7.5mW 

RADIATION ENVIRONMENT 

NEUTRON FLUENCE (<t>) 1 x 109 n/cm2 (E >10KeV) 

GAMMA RATE ( V ) 1 x 10« RADs(Si)/s 

GAMMA DOSE ( 7 ) 1 x 105 RADs(Si) 



Pinout 



TOP VIEW 



Aq- 


1 


16 




Al 


En- 


2 


1 15 




A2 


^sup — 


3 


14 




GND 


INI — 


4 


13 






IN2 — 


5 


12 




INS 


IN3 — 


6 


11 




IN6 


IN4 — 


7 


10 




IN7 


OUT — 


8 


9 




INS 



Package 



nr-inr-ir-if-ir-ir-i top view 

16 9 



UUUUUUUU 

.790 



HL[>-i_n 




.060 — |._ _j i_ 

.014 .030 .100 
.023 .070 BSC 



015 
^i- .060 




.290 



.320 i 
.220 ! 

:3io- 



Copyright (c) Harris Corporation 1982 



Description 



The HS-508ARH is a dielectrically isolated, radiation re- 
sistant, CMOS analog multiplexer incorporating an important 
feature; it withstands analog input voltages much greater 
than the supplies. This is essential in any system where 
the analog inputs originate outside the equipment. They 
can withstand a continuous input up to 10 volts greater 
than either supply, which eliminates the possibility of damage 
when supplies are off, but input signals are present. Equally 
important, it can withstand brief input transient spikes of 
several hundred volts; which otherwise would require com- 
plex external protection networks. Necessarily, ON resistance 
is somewhat higher than similar unprotected devices, but 
very low leakage current combine to produce low errors- 
Reference Application Notes 520 and 521, available from 
the Analog Products Division of Harris, for further infor- 
mation on the 508A multiplexer in general. 

The HS-508ARH has been specifically designed to meet 
exposure to radiation environments. Operation from -550C 
to +1250C is guaranteed. 



Functional Diagram 




I J 



I J 

OlCOOfllS 



I * J 



CAUTION: These devices are sensitive to electrostatic discharge. 
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ABSOLUTE MAXIMUM RATINGS 






Voltage between Supply Pins 40V 


Total Power Dissipation* 


725 mW 


V+ to Ground 20V 


Operating Temperature 


-55°C to +125°C 


^EN' ^A' D'9if3' '"Pu' Overvoltage: 
V. 1 VSupply(-> ^4V 
^ i VSupply (-) -4V 


Storage Temperature 


-650C to +150OC 


Analog Input Overvoltage: 

Vc Vsupp|y(+) +20V 
Vs,pp,y(-) -20V 


•Derate 8mW/°C above ty^ = 


75°C 



Specifications HS-508ARH 



SB 



ELECTRICAL CHARACTERISTICS (Unless Otherwise Specified) 

Supplies = 'ISV, -15V; Vy^^ (Logic Level High) = t4.0V: V/;l (Logic Level Low) = +0.8V 
For Test Conditions, consult Performance Characterisitcs section 



PARAMETER 


TEMP 


MIN 


TYP 


MAX 


UNITS 


AWAI nn PHAMMPI r W A R AT TC ICTI PQ 
MIliHLUU LnMnJIXCL UnMrlMLICnlollLo 












Analog Signal Range 


Full 


- 15 




+ 15 


\j 


Rq^, On Resistance iNote 1) 






1 .c 


1.3 


K il 




Full 




1.5 


18 


K <l 


'S(OFF)' ^" Input Leakage Current 


+ 25°C 




0.03 




nA 




Full 






!50 


nA 


IqiqPPI Off Output Leakage Current 


t-25°C 




1 




nA 




Full 






-*250 


nA 


^O(OFF) with Input Overvoltage Applied (Note 2) 


+ 25OQ 




A n 




n A 




Full 






2.0 


pA 


*'D(0N)- Channel Leakage Current 


<-25°C 




0.1 




nA 




Full 






:250 


nA 


DIGITAL INPUT CHARACTERISTICS 












Vai , Input Low Threshold | 

., ,, ^ (Note6) 


Full 






0.8 


V 


v^j^. Input High Threshold 1 


Full 


4 






V 


l/\, Input Leakage Current (High or Low) 


Full 






1.0 


pA 


SWITCHING CHARACTERISTICS 












t;;. Access Time 


♦ 250c 




0.5 


1.0 


^i 


'OPEN' Break - Before Make Delay 


♦ 25°C 




80 




ns 


'ON(EN)' ^"^^'^ Oelay (ON) 


♦ 250c 




300 




ns 


'off (EN)' Enable Delay (OFF) 


»25"C 




300 




ns 


Settling Time (0.1°o) 


»25QC 




1.2 






(0 U 25%) 


-250c 




3.5 






"OFF Isolation" (Note 3) 


+ 25OC 




65 




dB 


Cg (OFF)' Channel Input Capacitance 






5 




pP 


Cq (Off|, Channel Output Capacitance 














+ 25°C 




25 




PF 


C^, Digital Input Capacitance 


+ 25'^C 




5 




PF 


Cq5 (OFF), Input to Outout Capacitance 


*25"C 




0.1 




pF 


POWER REQUIREMENTS 












Pq, Power Dissipation 


Full 




7 5 




m'W 


U, Current (Note 4) 


Full 




0.5 


2.0 


niA 


I-, Current (Note 4) 


Full 




0.02 


1.0 


mA 


It, Standby iNote 5) 


Full 




0.5 


2.0 


mA 


1, Standby (Note 51 


Full 




0.02 


1.0 


mA 



-55°C to +125OC 



NOTES. 



^OUT = - 'OV, louT= -100/iA 
Analog Overvoltage = t 33\/ 
Vei^j ^ 0.8V, Rl = IK. = 7pF, 
Vg - 3V RMS, f = 500KHZ 



Truth Table 



^2 


A] 




En 


"ON" 
CHANNEL 


X 


X 


^ 


L 


NONE 


L 


L 


L 


H 


1 


L 


L 


H 


H 


2 


L 


H 


L 


H 


3 


L 


H 


H 


H 


4 


H 


L 


L 


H 


5 


H 


L 


H 


H 


6 


H 


H 


L 


H 


7 


H 


H 


H 


H 


8 



4. Ven = +4.0V 

5. Ven = 0.8V 

6 To drive from DTL/TTL Circuits. 1 pull up 
resistors to *5.0V supply are recommended 



100% Tested for Dasti 8 at *250C and '1250C On 
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Performance Characteristics and Test Circuits 



UNLESS OTHERWISE SPECIFIED: Ta = 250C, VsuPPLY = +15V. Vah = ^'^V, Val = 0.8V 

lOO/JA 

V2 



TEST CIRCUIT 
NO. 1 



Ron = 



100^ A 



— o 

-04 O 



ON RESISTANCE vs. 
INPUT SIGNAL LEVEL, SUPPLY VOLTAGE 



ON RESISTANCE 
vs. ANALOG INPUT VOLTAGE 



NORMALIZED ON RESISTANCE 
vs. SUPPLY VOLTAGE 



14 

1.3 

1 1 
I 10 
^ 0.9 
° 8 











1 




















1250c 
























































2i°C 


















Ta = 


550c 





































































-6-4-2024 
- Analog Inpul IVoltsI 



6 8 10 



3 15 

I I 1.4 

I ^' 1 3 

° -5 1.2 
1 > 

I - 11 
e "S 

I I 10 

5 0.9 
08 















1 11 1 

H250C?Ta>-550C 
















-5V 


1 ^ 1 


















1 


















— 1 

i 



















































































♦8 i9 t\0 jll j12 .M3 tl5 
Supply Voltage - Volts 



LEAKAGE CURRENT vs. TEMPERATURE 

lOOnA i 



OFF OUTPUT 
~ LEAKAGE CURRENT, 
Id IOFFI 



lOOpA 



lOpA 




OFF INPUT 
EAKAGE CURRENT 



TEST CIRCUIT OFF LEAKAGE CURRENT vs. TEMPERATURE 
NO. 2 



IjlOFFI 

"Vv" 




IqIOFFI 

























ON LEAKAGE CURRENT vs. TEMPERATURE 



TEST CIRCUIT 
NO. 3 



25° 50" 75° 100° 125° 

Tempefatute -°C 



• tov — , 




ANALOG INPUT OVERVOLTAGE CHARACTERISTICS 



TEST CIRCUIT 
NO. 4 



Iq (OFF) 



tl5 i18 121 124 ;27 ;30 t33 t36 
- Analog Input Ovcrvoltage IVollsl 
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Performance Characteristics and Test Circuits (continued) 





tl4 


< 

E 


+12 


c 


*JQ 








1-8 








t€ 


i 






*4 




t2 








ON CHANNEL CURRENT vs. VOLTAGE TEST CIRCUIT 

NO. 5 



























































i 

























































t6 +8 t'O t12 
V||ij - Voltage Across Switch 



ON CHANNEL CURRENT 
vs. VOLTAGE 



TEST CIRCUIT 
NO. 6 



SUPPLY CURRENT vs. TOGGLE FREQUENCY 



^ 4 



.i' 2 















V 

— 1 


SUPPLY = i 








^SUPPLY 






/ 

























IK 10K 100K 1M 

Toggle Frequency, Hz 



10M 



± 







— 1 


> 












4V 



'AL 



4V 
8V 



50°- DUTY CYCLE 



9' 



15 -10 



A ) •'SUCPLY 

SUPPLY CURRENT vs. 
TOGGLE FREQUENCY 



IN2 
THRU 



me 

OUT 



1 
J 



A ) isupply 

1i 10 



TEST CIRCUIT 
ACCESS TIME vs. LOGIC LEVEL (HIGH) NO. 7 




'3 4 5 6 7 8 9 10 11 12 13 14 15 
V;^^^ -Logic Level (High). Voltj 



A? 




ACCESS TIME vs. 
LOGIC LEVEL (HIGH) 



IN I 

IN ? THRU IN J 
IN 8 
OUT 



:4of 



1 

J 



I 



V.uMO ADOHESS 



DRIVE (V;^) 



OUTPUT A 



-lOV 



'A I. 



Switching Waveforms 



ACCESS TIME 





























\IPUT 
DIV 








































































c 














• OU 


TPUT 

/.'DIV 
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Switching Waveforms (continued) 



TEST CIRCUIT 
NO. 8 

BREAK BEFORE MAKE DELAY (tOPElVj) 



BREAK BEFORE MAKE DELAY {tQPEN) 



Vau -40 



08 = V;^. 




ADDRESS 
DRIVE (Vftl 



OUTPUT 



"OPEN 





IN 1 




IN 2 




'THRU 




IN 7 




IN 8 




OUT 






























<PUT 

DIV 


















2V/ 






































"1 






QUI 


PUT 


\ 
















5V 


DIV 















































1 00ns/ D IV 



TEST CIRCUIT 
NO. 9 

ENABLE DELAY {tON(EN), tOFF(EN)) 



ENABLE DELAY (tON(EN)» tOFF(EN)) 



ENABLE DRIVE 



V^H -40 

I 

H ^ 

FT 



'ONIENI I 



V^t 8V 

OUTPUT 

^^go"/ 

'OFf ' 
lENl 



— ^ A_ 






IN 1 




IN 2 




THRU 




IN 8 




OUT 


CND 





— O + 'iw 



T 




























ENA 


BLE 




















DRIVE 
2V DIV 






























































f 




OUT 

5 V' 


PUT 
DIV 


\ 















































lOOnj/Oiv 



Schematic Diagrams 



TTL REfERENCE CIRCUIT 

r -n 

•V 



ADDRESS INPUT BUFFER 
AND LEVEL SHIFTER 




LEVEL 
♦ SHIFTED 
ADDRESS 
TO DECODE 



I J L 
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Schematic Diagrams (continued) 



ADDRESS DECODER 




TO P CHANNEL 

DEVICE OF 

THE SWITCH Hit 



TO N CHANNEL 

OEVICE OF 

The SWITCH PAIR 



MULTIPLEX SWITCH 




Radiation Screening Procedure 



(1) Two (2) probed good samples per wafer will be selected from 
>20% of the wafers in a run. (All wafers in a "run" will have 
been processed together through all high temperature process- 
ing steps and through metallization.) 

(2) The sample die shall be assembled and tested for functionality. 

(3) The sample devices shall be subjected to a Total Dose Radia- 
tion level of 1 X 105 Rad (Si) +10% from a Gamma Cell 220 
Cobalt 60 source or equivalent. The devices will be powered 
in the configuration illustrated with VSUPPLY = +15V. The 
dose rate shall be between 50 rads/sec and 200 rads/sec. 

(4) On Current Leakage ID(ON) with VSUPPLY = +15Vwill be 
measured and recorded for each device within one hour after 
irradiation. The lot will be accepted only if the sample meets 
the limit of I o(ON) ^ when tested at 25°C. 



Radiation Effects 

(1) TOTAL DOSE: 

Very little degradation of any of the parameters will be seen 
upto >* = 1 X 105 Rad (Si). 

(2) DOSE RATE: 

The HS508A RH is manufactured in Dl, consequently, it is 
latch up free. 



Irradiation Bias Circuit 



T 
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McLean, Virginia 22102 
(703) 448-5400 
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EAST COAST 

7040 Lake Ellenor Drive 
Suite 113 

Orlando, FL 32809 
(305) 851-9450 



MIDWEST REGION 

2850 Metro Office Park 
Bioomington, MN 55420 
(612) 854-3224 
TWX: 910-576-3418 



HOME OFFICE 



P.O. Box 883 
Melbourne, FL 32901 
(305) 729-5585 
TWX: 510-959-6259 



EUROPEAN 

Harris Systems Ltd. 

Semiconductor Programs Division 

RO. Box 27 

145 Farnham Road 

Slough SL1 4XD 

United Kingdom 

Tel: 34666 

TWX: 848174 




CUSTOM INTEGRATED CIRCUITS DIVISION 
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Preliminary 



HS-1840RH 

Radiation Resistant 
16 Channel CfVIOS Analog 
Multiplexer with High-Z Analog 
Input Protection 



Features 



BOOMH 



600/iW 



500ns 



HIGH ANALOG INPUT IMPEDANCE 
DURING POWER LOSS (OPEN) 
LOW POWER CONSUMPTION 
(STANDBY) 
ACCESS TIME 
EXCELLENT IN HI-REL REDUNDANT SYSTEMS 
BREAK-BEFORE-MAKE SWITCHING 
NO LATCH-UP 

RADIATION ENVIRONMENT 

NEUTRON FLUENCE ) . 1 x 109 n/cm2{E ^lOKeV) 

GAMMA RATE I 7 ) 1 x 108 RADs (Si)/s 

GAMMA DOSE I r ) 2 x 105 RADs(Si) 



Package 



■'11 T 





1,490 






im 








OM 

.023 " 




Hh 


m ^ 

.100 
BSC 



.590 J 




.620 ■ • 


.500 


^ .bl 












0" 15" 





Description 



The HS-1840RH is a radiation resistant, monolithic 16 channel 
multiplexer constructed with the Harris Linear Dielectric Iso- 
lation CMOS process. It is designed to provide a high input 
impedance to the analog source if device power fails (open) 
or the analog signal voltage inadvertently exceeds the supply 
rails during powered operation. Excellent for use in redundant 
applications, since the secondary device can be operated in a 
standby unpowered mode affording no additional power drain. 
But more significantly, a very high impedance exists between the 
active and inactive devices preventing any interaction. One of 
sixteen channel selection is controlled by a 4-bit binary address 
plus an Enable-lnhibit input which conveniently controls the 
ON/OFF operation of several multiplexers in a system. All digital 
inputs have electrostatic discharge protection. 

The HS-1840RH has been specifically designed to meet exposure 
to radiation environments. It is available in a 28 pin dual-in-line 
package and is guaranteed operational from -55°C to -^125°C. 



Pinout 



TOP VIEW 



+VSUPPLY 1 

NC 2- 

NC 3- 

IN 16 4- 

IN 15 5 

IN 14 G- 

IN 13 7- 

IN 12 i 

IN 11 9- 

IN 10 10- 

IN g 11 

GND 12 

(+5VSUPPLY) VrEF 13 

ADDRESS A3 14 — 



— 28 OUT 

— 27 -VsuPPLY 

— 26 IN 8 

— 25 IN 7 

— 24 IN 6 
-23 IN 5 

— 22 IN 4 

— 21 IN 3 
20 IN 2 
19 IN 1 



Functional Diagram 



— 18 ENABLE 

— 17 ADDRESS Aq 

— 16 ADDRESS Ai 

— 15 ADDRESS A2 



n r 



16 



HE 



HE 



I J I J 

DECODERS MUUIPIEX 
SWITCHES 



CAUTION: These devices are sensitive to electronic discharge. 



Copyright (c) Harris Corporation 1982 
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Specifications HS-1840RH ® 



ABSOLUTE MAXIMUM RATINGS 








Supply Voltage Between Pins 1 and 27 
VreF to Ground 

^EN. Va, Digital Input Overvoltage: 
Vref +4V 
Ground -4V 

Analog Input Overvoltage: 

,Vsupp|y(+)+20V 
VSupply (-) -20V 


+40V 
+20V 


Total Power Dissipation* 
Operating Temperature 

Storage Temperature 

*Derate 8mW/oC above Ta = +25oC 


1200mW 

-550c to+1250C 
-650C to +150OC 



ELECTRICAL CHARACTERISTICS 



Unless Otherwise Specified: 

Supplies = +15V, -15V: VpEplPin 13) = +5V; VAH(Logic Level High) - 4.0V; VAL(Logic Level Low) = +0.8V 
For Test Conditions, consult Performance Characteristics section. 



NOTES; 

1- 'out = 1mA 

2. Analog Overvoltage = l20V 

3. Vrep = +10V 

4. = 4.0V, Rl = IK, Cl 

5. Vem = 0.8V 







-550C to +1250C 




PARAMETER 


TEMP. 


MIN. 


TYP. 


MAX. 


UNITS 


ANALOG CHANNEL CHARACTERISTICS 












'Vs, Analog Signal Range 


Full 


-5 




+ 15 


V 


'Ron. On Resiitance (Note 1) V|n - *1SV 


Full 




o.s 


1.0 




V|N - -5V 


Full 




2.S 


5.0 


Kn 


*IS(OFF), Off Input Leakage Current 


+250C 




0.03 




nA 




Full 






1100 


nA 


'ISlOFFI, with Power Off (Note 8) 


Full 






tlOO 


nA 


*lD(LlFF),Off Output Leakage Current 


t250C 




to 




nA 




Full 






±1000 


nA 


* lO(OFF), or l3(0FF) with Input Overvoltage 












Applied (Note 2) 


♦250C 




50 




nA 




Full 






±1000 


nA 


*IO(0N), On Channel Leakage Current 


+250C 




1.0 




nA 




Full 






±1000 


nA 


DIGITAL INPUT CHARACTERISTICS 












Val , '"Pul Low Threshold 1 TTL Drive 


Full 






0.8 


V 


VAH Input High Threshold 1 (Note 7) 


Full 


4.0 








Val I 


♦25'iC 






0.8 


V 


MOS Drive (Note 3) 










Van I 


♦250C 


6.0 






V 


*Ia, Input Leakage Current (High or Low) 


Full 






1.0 


pA 


SWITCHING CHARACTERISTICS 












tA. Accea Time 


+250C 




500 


1000 




'OPEN. Break-Before-Make Delay 


♦250C 


20 


80 




ns 


tON(EN), Enable Delay (ONI 


+250C 




300 


1000 


ns 


tOFF(EN), Enable Delay (OFF) 


*250C 




300 


1000 


ns 


Settling Time (0. 1%) 


♦ 250C 




1.2 




/JS 


(0.025%! 


♦2510 




4 1 




^" 


"Off Isolation" (Note 41 


♦ 25''C 




65 




dB 


Cs(OFF), Channel Input Capacitance 


♦ 250C 




5 




pF 


Cq(OFF), Channel Output Capacitance : 


♦25''C 




50 




pF 


Ca, Digital Input Capacitance 


t25''C 




5 




pF 


CqsIOFFI. Input ot Output Capacitance 


+25<JC 




0.15 




pF 


POWER REQUIREMENTS 












Pq. Power Dissipation (Note 5) 


♦ 250C 




0.6 


15.0 


mW 


(Note 61 


► 250C 




0.6 


15.0 


mW 


•It, Current Pin 1 (Note 5) 


Full 




0.02 


0.5 


mA 


Current Pm 27 (Note 51 


Full 




0.02 


0.5 


mA 


Standby (Note 61 


Full 




0.02 


0.5 


mA 


'I-. Standby (Note 6) 


Full 




0.02 


0.5 


mA 



Truth Table 



A3 


A2 


Al 


AO 


EN 


■■QN" 
CHANNEL 


X 


X 


X 


X 


H 


NONE 




L 








1 




L 








2 




L 








3 




L 








4 




H 








5 




H 








6 




H 








7 


1 


H 








, 8 


H 


L 








9 


H 


L 








10 


H 


L 








11 


H 


L 








12 


H 


H 








13 


H 


H 








14 


H 


H 


H 






15 


H 


H 


H 


H 




16 



7pF, Vs = 3VRMS, f = 500kHz 



6. Ven = 4.0V 

7. To drive from DTL/TTL circuits 1 K pull-up resistors to 
+5.0V supply are recommended 

8. All supplies (V+, V-, +5V) and digital inputs (Aq, Ai, A2, A3, 
EN) opened. Analog input llOV. 
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Performance Characteristics and Test Circuits 



Unless Otherwise Specified: ' Ta = 250C, VsuPPLY = *15V, Vah " +4V, VaL = 0-8V and Vref = SV. 
ON RESISTANCE VS. ANALOG INPUT VOLTAGE 





























Ta 


= +125 


C 






































































T/ 


\ = +25 







































+4 +1 

Analog Input Voltage - Volts 



ON RESISTANCE vs 
INPUT SIGNAL LEVEL 

ImA 



■04 O- 

-O 



LEAKAGE CURRENT VS. TEMPERATURE 

lOOnA 



lOnA 



InA 



lOOpA 



lOpA 



































OUTPUT LEAKAGE 








CURRENT 
Id(OFF) 


















































































urr imru i 






IS(OFF) 





















































250 



50O 750 100O 

Temperature OC 



1250 



OFF LEAKAGE CURRENT 
vs TEMPERATURE 



IS(OFF) 



-o 



ID(OFF) 



<I>1 

±iov lEI 

1 



ON LEAKAGE CURRENT 
vs TEMPERATURE 



ID(ON) ( A 



1 



ANALOG INPUT OVERVOLTAGE CHARACTERISTICS 



160 

< 140 
u. 

120 
a 

<" 100 

a. 

2 80 

1 60 

3 
O 

I 

" 20 








































































is(c 


FF)^ 






















)FF)- 


















-lD(( 







































































^15. il7 il9 ±21 t23 

V|N - Analog Input Overvoltage - Volts 



i25 



ANALOG INPUT OVERVOLTAGE CHARACTERISTICS 
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Schematic Diagrams 



ADDRESS AND ENABLE INPUT BUFFER AND LEVER SHIFTER 




LEVEL 
>• SHIFTED 
ADDRESS 
TO DECODE 



LEVEL 
l^- SHIFTED 
ADDRESS 
TO DECODE 



I J L 



ADDRESS DECODER 



11 




MULTIPLEXER SWITCH 



FROM OECOOE 
> 



-(out) 



HS1840RH IRRADIATION CONFIGURATION 



♦15 V 

NCO 
NCO 

+1V • 



-m -15V 



® 
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OS 

Radiation Screening Procedure 



(1) Two (2) probed good die per wafer will be selected from 
>20% of the wafers in a run. (AH wafers in a "run" will have been 
processed together through all high temperature processing steps 
and through metallization.) 

(2) The sample die shall be assembled and tested for functionality. 

(3) The sample devices shall be subjected to a Total Dose Radiation 
level of 2 X 105 Rad (Si) ± 10% from a Gamma Cell 220 Cobalt 60 
source or equivalent. The devices will be powered in the configura- 
tion illustrated with VsuPPLY ~ ±15V. The dose rate ishall be 
between 50 rads/sec and 200 rads/sec. 

(4) On Current Leakage Id(ON) ^'^^ ^SUPPLY ~ ±15\/ will be 
measured and recorded for each device within one hour after 
irradiation. The lot will be accepted only if the sample meets the 
limit of Id(0N)<1 when tested at 250C. 



Radiation Effects 



(1) TOTAL DOSE: 

Very little degradation of any of the parameters will be seen up 
to ^=2 X lO^Rad (Si). 

I 

(2) DOSE RATE: 

The HS-1840RH is manufactured in Dl, consequently, it is latch up 
free. 



Product Test Flow 



HARRIS SEMICONDUCTOR P RODUCT FLOW 
MIL-STD-883, METHOD 5004 CLASS B 

100% SCREENING PROCEDURE 







SCREEN 


MIL-STD-883 METHOD/COND. 




Internal Visual 


2010 Cond. B. 




Stabilization Bake 


1008 Cond. C (24 hrs. minimum) 




Temperature Cycling 


1010 Cond. C 


© 


Constant Acceleration 


2001 Cond. E; Y1 plane 






Seal: A Fine 
B Gross 


1014 Cond. A or B 
1014 Cond. C2 


(e 




Initial Electrical 


Harris Specifications 




Burn-In Test 


1015, 160 hrs. 125oC (or equiv- 
alent) 




Final Electrical 
100% go-no-go 


Tested at Worst Case Operating 
Conditions 


® 


External Visual 


2009 Sample Inspection 



Note: 

Traceability: 

Branding: 



All devices are assigned date code identification that provides traceability 
back to the inspection lot. 

All devices are branded with the part number and EIA date code. 



Aged Products: Product that has been held for more than 24 months will be reinspected 
prior to shipment to group A inspection requirements. 



Additional 
Requirements: 



Sample Group A electrical tests are performed on a lot acceptance basis. 
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IF SENU-CUSIOM CMOS WAS AU 
WE HAD^ WE MHHIT BE TEMPTED TO 
miYOU IT'S AUYOU NEED. 



We're downright impartial when 
it comes to recommending semi- 
custom or custom processes for 
your IC design. 

Because we do both. 

Which means we can afford 
to give advice based on your spe- 
cific needs, not ours. 

SAVINGS ARE A HOIT CUSTOM. 

More often than not, we can pro- 
duce a custom IC in specified low 
quantities for less than the gate- 
array bid of a competitor. 

So don't automatically assume 
that the rule of thumb about semi- 
custom being cheaper in low 
quantities is always true. 

On the other hand, don't 
ignore semi-custom, as a 
tool, when you need large 
quantities. 



SOMETIMES, NEITHER IS ENOUGH. 

In today's marketplace, getting into 
production fast is a top priority 
And since fast turnaround is a semi- 
custom trait, it's an obvious choice. 

But suppose you're talking big 
quantities, where custom is gen- 
erally more cost effective. 

At Holt, you can get both. 

Development of semi-custom 
and custom versions can run con- 
currentiy, in fact. The semi-custom 
version will help you hit the mar- 
ket fast. Later on, the custom ver- 
sion can replace it on your assembly 
line to help your bottom line. 




GET FREE ADVICE THATS 
WORTH MORE THAN WHAT YOU 
PAYFORII 

Since we don't have an axe to 
grind for one approach or the other, 
you can count on Holt for an unbi- 
ased opinion. 

Then you can count on us to 
perform no matter which way you 
go. On time. On budget. And with 
tiie first-rate quality you deserve. 

Call Mark EUsberry for more 
information today 

Holt, Inc., 8 Chrysler Avenue, 
Irvine, CA 92714. Telephone: (714) 
859-8800. Telex: 182704. 

HOLE 

INTEGRATED CIRCUITS 
MAKING CMOS WORK FOR YOU. 
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For Key Data On Every IC On This 
Board, The Place To Look Is... 




The Data System Design 7215 is a single-board controller 

with pipelined architecture that can simultaneously 
control Winchester, streaming tape, and floppy drives. 



Device No. Description Device No. 

AM25LS2569 Up-Down Binary Counter with Synchronous Preset 74LS174 

AM2910 Dual Retriggerable Monostable Multivibrator 74LS240 

AM26S02 Programmable Schottky Read-Only Memory 74LS244 

AM27S35 12-Bit Microprogram Controller 74LS257 

AM8085 Complete 8-Bit Parallel Central Processing Unit 74LS273 

CA3130 5-to-16-Volt Single Stash Supply Op Amp 74LS299 

2732 4096 x 8 TTL PROM 74LS365 

8237 DMA Controller 74LS373 

DM7438 Quad 2-lnput TTL NAND Buffer 74LS374 

DM8334 8-Bit Addressable TTL Latch 74LS393 

DS75107 Differential Line Receiver 74LS533 

F74S132 Quad 2-lnput NAND Schmitt-Trigger 74LS670 

MC4024 Dual Voltage-Controlled TTL Multivibrator 

MK4802 2048 x 8 Static NMOS RAM 74S00 

PAL16L8 Field Programmable Logic Array 74S03 

PAL16R6 Field Programmable Logic Array 74S04 

PAL16R8 Field Programmable Logic Array 74S112 

7407 Hex Buffer/ Driver 7481 51 

74123 Dual Retriggerable Monostable Multivibrator 74S153 

74368 Hex Inverter, 3-State 74S174 

74LS02 Quad 2-lnput TTL NOR Gate 74S175 

74LS04 Hex Inverter 74S240 

74LS125 Quad Gated TTL Buffer, 3-State 74S32 

74LS138 3 Line to 8 Line Decoder/Demultiplexer 74S51 

74LS151 8-lnput Multiplexer 74S64 

74LS161 Binary Counter 74S74 

74LS166 8-Bit Parallel-In, Serial-Out Shift Register with Clear 75110 



Description 

Hex D-Type Edge-Triggered Flip-Flop with Clear 

Octal Bus Driver (Schmitt Trigger) 

Octal Bus Driver (Schmitt Trigger), Non-Inverting 

Quad 2-lnput Multiplexer, Non-Inverting 

Octal D-Type Edge-Triggered Flip-Flop, 3-State 

8-Bit Universal Shift Register 

Hex Buffer, 3-State 

8-Bit Latch 

Octal D-Type Edge-Triggered Flip-Flop, 3-State 

Dual 4-Bit Binary Counter 

D-Type 8-Bit Latch 

16-Bit (4x4) Register File with 

Simultaneous Read/Write 
Quad 2-lnput NAND Gate 
Quad 2-lnput NAND Gate, Open Collector 
Hex Inverter 

Dual "J-K" Negative Edge-Triggered Flip-Flop 
8-lnput Multiplexer 
Dual 4-lnput Multiplexer 

Hex D-Type Edge-Triggered Flip-Flop with Clear 

Quad D-Type Edge-Triggered Flip-Flop with Clear 

Line Driver, Single Ended, 3-State, Inverting 

Quad 2-lnput OR Gate 

Dual 2-Wide 2-lnput AND-OR-lnvert Gate 

4-2-3-2-Input AND-OR-lnvert Gate 

Dual D-Type Positive Edge-Triggered Flip-Flop 

Line Driver, Differential, Twisted Pair Level Shifting 



Representative list of ICs on the Data Systems Design 7215 board. 
Key specifications for all of these ICs can be found in IC MASTER. 




BE SURE. BEGIN WITH THE IC MASTER 
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A FERHANTI COMPANY 



40 MONOCHIPS FROM 
THE LEADER IN SEMI-CUSTOM IC's 



Interdesign offers the most complete line of linear 
Monochips and digital gate arrays in the semiconductor 
industry. Regardless of your requirement, chances are 
that one of the 40 currently available Monochips can 



enable you to convert your existing discrete or SSI/MSI 
circuitry to a cost-effective, compact, custom I.C. The 
tables below list the Monochips you can choose from. 



LINEAR MONOCHIPS 



Designation 


Technology 


Size-Mils 


Components 


Voltage 


Pads 


Integration Fee 


MOA 


Bipolar 


71 X 81 


260 


20V max 


1 6 max 


$3700 


MOB 




81 X 81 


300 


20V max 


24 max 


$3700 


MOC 




51 X 56 


110 


20V max 


14 max 


$2800 


MOD 




80 X 80 


194 


36V max 


1 6 max 


$3700 


MOE 




70 X 70 


187 


20V max 


1 8 max 


$3100 


MOF 




91 X 1 10 


437 


20V max 


24 max 


$4500 


MOG 




75 X 78 


310 


20V max 


1 8 max 


$3400 


MOH 




77 X 88 


382 


20V max 


1 8 max 


$3400 


MOJ 




61 X 65 


170 


20V max 


1 8 max 


$2800 


MOL 




81 X 100 


416 


20V max 


24 max 


$3900 


MOM 




101 X 151 


812 


20V max 


28 max 


$7000 


MON 




123 X 157 


1070 


20V max 


40 max 


$ 1 0000 


MOP 




90 X 121 


623 


20V max 


24 max 


$5000 


MOQ 




73 X 76 


304 


20V max 


1 8 max 


$4000 


MLA 


CMOS 


1 36 X 1 85 


1695 


3 to 1 5 V 


42 max 


$8500 



DIGITAL MONOCHIPS 



Designation 


Technology 


Size-Mils 


Logic 
Cells 


Gates 


Gate 
Delay 


Gate 
Power 


Voltage 


Pads 


Integration 
Fee 


MDA 


NMOS 


1 38 x 1 38 


224 


262 


20ns 


0.2mW 


5 to 1 2 V 


40 max 


$4500 


MUA 


Bipolar 


131 X 131 


225 


450 


25ns 


2.0mW 


* 1 to 1 .5V 






MUB 










200ns 


0.2mW 








MUC 










10ns 


2.5mW 








MSA 




157 X 157 






8ns 


ImW 


5V max 






MSB 




200 X 186 


440 


880 








52 max 


$7800 


MSG 




191 X 205 


990 


1980 








64 max 


$17000 


MCA 


CMOS 


1 1 2 X 1 24 


1 12 


140 


13ns 


<5)iW** 


3 to 1 5 V 


32 max 


$4000 


MCB 




1 36 X 1 36 


162 


200 






38 max 


$4250 


MCC 




1 36 X 1 74 


216 


270 








44 max 


$4500 


MCD 




1 74 X 1 74 


224 


440 








52 max 


$5000 


MCE 




1 36 X 1 74 


160 


340 








44 max 


$4750 


MCF 




195 X 197 


504 


630 








60 max 


$6500 


MCG 




219 X 216 


640 


800 








68 max 


$7500 


MPX 


Si-CMOS 


1 95 X 235 


400 


1000 


5ns 


.14mW*** 


12V max 


80 max 


$9000 


MPA 




125 X 146 


204 


510 


3.5ns 




7V max 


56 max 


* * * * 


MPB 




1 62 X 1 94 


400 


1000 








70 max 




MPC 




187 X 230 


600 


1500 








91 max 




MPD 




225 X 242 


800 


2000 








1 04 max 




MRA 


Bipolar 


135 X 125 


224 


500 


2.5ns 


0.3mW 


5V max 


40 max 




MRB 




1 68 X 1 53 


378 


900 








50 max 




MRC 




1 85 X 1 69 


504 


1200 








58 max 




MRD 




215 X 193 


672 


1600 








68 max 




MRE 




215 X 215 


784 


1800 








72 max 




MRF 




231 X 231 


900 


2000 








80 max 





c 

D) 

'co 

0) 

"D 
x_ 


C 



1 volt requires close work with Interdesign. * * Frequency dependent, gate power at low frequency. 
* * Bipolar power at max frequency, CMOS at max frequency. * * * * Contact Interdesign Marketing. 



You Can Design Your Own I.C. 

Designing you own custom I.C. is a lot easier than you 
might think. In fact, more than 1200 engineers have 
already designed their own Monochip. Each Monochip 
Design Kit or Manual contains all of the information you 
need to start and complete your design. ORDER TODAY! 

MOK Design Kit (Linear) $59 

CMOS Design Manual $25 

ULA Design Kit $59 

CML Design Kit $25 



Production — After your integration has been com- 
pleted and you've approved prototypes, your produc- 
tion parts can be delivered, in large volumes, at unit 
prices starting at less than $1 depending on chip size, 
technology, circuit complexity, etc. 

Product Literature -Each type of Monochip is 
described in detail in a separate, full-color brochure. This 
information is available from stock at no charge. WRITE 
OR CALL TODAY! 



Interdesign, Inc., 1500 Green Hills Road, Scotts Valley, CA 95066, Phone: (408) 438-2900 
© IC MASTER 1983 4433 



For Key Data On Every IC On This 
Board, The Place To Look Is... 
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This Rockwell Rl\/I65-51 04(E) card is used to 
transfer data between memory and peripheral 
circuits. 



Device No. Description 

74LS08 Quad 2-Input AND Gate 

74F244 Octal Buffer/Line Driver 

74LS240 Octal Bus Driver (Schmitt Trigger) 

74LS136 Quad 2-Input Exclusive-OR Gate 

74F04 Hex Inverter 

74LS374 Octal D-Type Edge-Triggered 

Flip-Flop, 3-State 

74LS273 Octal Edge-Triggered Flip-Flop 

with Clear 

74LS541 Octal Bus Driver, Noninverting 

74LS645 Octal Bus Transceiver 

74LS540 Octal Bus Driver, Inverting 



Device No. Description 

74LS682 8-Bit Magnitude Comparitor 

AM2940 DMA Address Generator 

AM2942 Programmable Timer 

74LS155 Decoder/Demultiplexer 

74LS148 Priority Encoder 

74LS74 Dual D-Type Edge-Triggered Flip-Flop 

74LS32 Quadruple 2-Input OR Gate 

74LS112 Dual J-K Flip-Flop 

74LS126 Quadruple Bus Buffer Gate 

74LS00 Quadruple 2-Input NAND Gate 

PAL12H6 Field Programmable Array 



Representative list of ICs on Rockwell Direct Memory Access Card. 
Key specifications for all of these ICs can be found in IC MASTER. 

^IC MASTER 

BE SURE. BEGIN WITH THE IC MASTER 



IF YOU'VE GOT 
AGREATuCORTELECOM IDEA, 
WE'LL HELP YOU HIDE IT 




There are three very good reasons to go 
to custom CMOS chips when you design your 
telecom or datacom system. They're the same 
three reasons you go to custom NMOS when 
you design your microcomputer-based system. 

The first is economy You can replace 
a handtuU of chips or boards with a single 
chip. That means you can effect major 
economies in real estate, power supplies, 
fans... and what you lose in boards and 
chips, you gain in reliability Fewer parts. 
Fewer problems. 

The second is availability Chips for 
your application may simply be unavailable. 
Or, so costly in dollars and real estate that 
they make your system idea unworkable. 

But here's the best reason of all. 
Custom MOS means that your idea will remain 
your idea. Custom MOS chips are so 

tough to reverse engineer that even if your competition figures your system out, 
you'll already be into the market with even a better system. And in the world 
of fast changing systems technology a custom chip is a major 

competitive advantage. 
Jfx It you've got an idea you'd like to commit to custom MOS, CMOS 
^ 'Or NMOS, 3, 4 or 5 micron technology that's our business. Call us. 
Or better, ask for a tour of our state-of-the-art semiconductor design 






and production facilities in San Jose. 
We'll work your way You design, 
we build. We design and build. VLSI. And once 
we've agreed on a schedule, we'll live by it. 
What's more, our computerized tracking system will 
tell you exactly where we are every step of the way 

If you're designing leading edge systems 
you'd like to see stay that way call us. Or return the 
coupon. We'd like to show you how we help you get 
ahead of the competition. And stay there. 



COMMITTED TO 
CUSTOM MOS 

International Microelectronic Products 
2830 North First Street 

San Jose, OA 95134 (408) 262-9100 TWX: 910-338-2274 

I'd like to hide my idea, "fell me more about 
your custom MOS Capabilities. DNMOS DCMOS 



Company. 



City- 



I'm a prospect. Phone me at ( 



Zip- 
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Points to ponder 
when looking for a 
custom LSI manufacturer. 
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Can you work closely with 
their engineers? 

It's really essential that you be able to 
A custom MOS/LSI circuit is tai/y a 
custom job, and the more active the 
interplay between you (or your 
engineers) and the custom LSI 
manufacturers engineers, the more 
perfectly it will fit your product. 

Our customers tell us that we, at LSI 
Computer Systems, are very easy to work with. We, of course, 
have no standard of comparison, but those who have, tell us 
that engineers at big LSI manufacturers are relatively 
inaccessible. We'd like to be big some day, too, but accessible 
is one thing we'll always be. It's one of the things that made us 
as big as we are. 

What about development (NRE) costs? 

They are, of course, a big part of any custom job. The 
important thing to look for here is a company that is custom 
oriented - and also one that doesn't 
have a huge overhead to support 
in the form of production facilities. 

Now, if your circuit has an 
equivalent gate count of 1,000, 
one of those big outfits is 
going to quote you at least 
$100,000 for the NRE. We 
can design it for less than 
half of that, and what's 
more, we can deliver 
prototypes in less than 
26 weeks, and 
produce your chip 
for less than a 
dollar apiece. i 

How fast can they turn around? 

Another advantage of being relatively small is that you can 
get a chip out and into production fast. Again, customers 
who've had experience with bigger LSI manufacturers tell us 
we're more flexible, and move faster. If your chip has an 
equivalent gate count of much more than the 1,000 we 
mentioned above, it would be difficult to pin a definite design 
time on. But one thing we will say: when we give you a date, 
you can count on it. 





Are they going to try out 
a glamorous new MOS process 
on you? 

Being at the forefront of technology is 
exciting, but if you're counting on a chip for 
a product you've got a lot of money riding 
on, it can also be injurious to your health. 
That's why we stick to the stodgy, safe, tried 
and true techniques. And after all: even the 
stodgiest, safest MOS/LSI technology is 
pretty close to the forefront. 

Can they take peaks? 

This brings us to a very vital subject: in-house wafer 
processing versus subcontracting. 

Naturally, LSI manufacturers that have their own production 
facilities will give you their side, but here's ours: if anything 
happens to their process line, where are you? If they can't 
process they can't deliver, but there's something else, too: no 
matter how big they are, they have limits, and if you're gearing 
up for, say, a big Christmas production run, they may have 
trouble keeping up with you. 

When you subcontract, as we do, if something happens to 
wafer foundry A, you switch to B. And we can keep up with any 
peak demand you may make, by just adding foundries. 

Do they use conservative design rules? 

Speaking of going from foundry to foundry, you can only do 
that if you use design rules conservative enough to be 
successfully processed at any foundry. Right here we have to 
say that our rules may make your chip a shade bigger, and 
hence cost a little more, but in terms of count-on-able delivery in 
any quantity, on time (and also, incidentally, in terms of 
reliability) we think it's well worth it. 

There are other points worth considering, but these will do for 
a start. The man who can tell you about the others (and expand 
on these), is Ron Colino, our VP/Marketing. 

You can reach him at - 
(516) 271-0400, and if you 
want to write, it's 
1235 Walt Whitman Road, 
Melville, NY 11747. 
TWX 510-226-7833. 
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PRODUCT SUMMARY 



TM WEST PALM BEACH, FLORIDA, USA 
TEWKESBURY, ENGLAND, UK 
SUNNYVALE, CALIFORNIA, USA 
NDRNBERG & MONCHEN, GERMANY 



MCE'S LINE OF INDUSTRY STANDARD ARRAYS 



LINEAR SERIES (20-75V) 

• 20V for normal use: 

• 20V for higher 
performance: 

• 40V for normal use: 

• 40V for higher 
performance: 

• 75V for normal use: 

• 75V for higher 
performance: 



A20A, A20B, A20C, A20E, A20F, A20G, A20H, A20J, A20L, A20M 

- up to 81 2 components on chip 

A20AS, A20BS, A20CS, A20ES, A20FS, A20GS, A20HS, A20JS, 
A20LS, A20MS, A20WS 

- up to 812 components on chip 
A40D 

- 194 components on chip 
A40AS, A40BS, A40DS 

- 245 components on chip 
A75X 

- 230 components on chip 
A75XS 

- 230 components on chip 



ANALOG DIGITAL SERIES(|2L) 

o D15A, D15B, AD15C, D15D 
- up to 864 gates and additional interface components on chip 

CMOS METAL GATE (1 -1 8V FOR ANALOG AND DIGITAL USE) 



• For normal use: 



For enhanced 
performance: 



MGC50, MGC110A, MGC160B, MGC210C, MGC270E, 
MGC350D, MGC500, MGC600 

- up to 600 gates on chip 

MGB50, MGB110A, MGB160B, MGB210C, MGB270E, 
MGB350D, MGB500, MGB600 

- up to 600 gates on chip 



IC LICENSING AND SELF-DESIGN 

• MCE offers extensive training programs in IC design 

• All of MCE's tools are ready for licensing and in-house use by our customers, 
e.g., software for design, logic or circuit simulation, layout, and test verification 

• Design tools including breadboarding system (UniDES™) and a wide range 
of kit parts 

• Cell libraries for bipolar (analog and digital), CMOS metal gate (analog and 
digital) and CMOS Signate 

MCE'S FOUNDRY SERVICES 

IC WAFER FAB 

• Computer-monitored, 4" positive resist wafer fab 

• Linear bipolar and dielectric processes including BiFET, power (200V and 1 5A), etc. 
with poly SiChrome thin-film resistors 

• |2L, CMOS and ECL oxide isolated for digital 

ICTEST 

• Full linear precision testing 

• Full digital high-speed testing 

• Mixed analog and digital testing 

• Full environmental testing 

IC PACKAGING 

• All types of plastic and ceramic packages 

• Includes dual-in-line, flat packs, chip carriers, high-power packages, etc. 
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MCE 



TM WEST PALM BEACH, FLORIDA, USA 
TEWKESBURY, ENGLAND, UK 
SUNNYVALE, CALIFORNIA, USA 
NORNBERG & MONCHEN, GERMANY 



OFFERS; 



MCE'S ADVANCED BIPOLAR UNIRAYS" AND UNICELLS 

DIELECTRICALLY ISOLATED (Dl) FAMILY 

• 20V, 40V, 80V and 200V components available 

• UniCeir and Uniray™ 

• 700MHz NPN's i8 > 200 

• 200MHz PNPs i3> 100 

• Arrays with more than 150 active devices available 

• SiChrome thin-film resistor and dual-layer metal for precision performance and ease 
of layout 

• Laser trim option 

• High temperature tolerance for operation above 200°C 

• Radiation-tolerant 

• Extensive component and functional cell library for UniCell™ custom available 

• Supported by full computer-aided design simulation to assure circuit performance 
on first pass 

• SNAP™ software for exact and easy layout 

• Fast turnaround on prototypes 

MCE'S FAMILY OF ADVANCED BIPOLAR ARRAYS (UNIRAY™) AND CELL CUSTOM (UNICELL™) 

• Power/small signal Unirays™ and UniCells™ up to 80V or 15A on a single chip 

• Proven wide range of advanced technologies from modern 4" computer-monitored 
wafer fab 

• Higher performance at smaller chip sizes (and cost) 

• Linear with BiFET, SiChrome thin-film resistors and implanted resistors, fuses, zener 
zap switches and various kinds of capacitors 

• Laser trim option 

• UniCeir custom with extensive cell library with about 300 proven functions and 
components for easy design and layout 

• Linear function block cell approach (UniCell™) allows easy PC board design on silicon 

• Efficient digital functions available 

• UniCeir custom ICs with less than 3 months to prototypes 

• Up to 1320 components on analog-digital arrays 

• 300 components on power arrays combined with 14A output current 

• Uniray™ turnaround less than 6 weeks 

• Customized packages available 

• SNAP™ software for exact and easy layout 
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-ARRAYS (UN I RAY™) AND FULL CUSTOM ICS (UNICELL™) 
-VARIOUS BIPOLAR AND CMOS TECHNOLOGIES 
-FULL IN-HOUSE DESIGN, WAFER FAB, PACKAGING 
AND TEST FACILITIES 



MCE'S ADVANCED CMOS UNIRAYS" AND UNICELLS 



MCE'S FAMILY OF SILICON GATE OXIDE ISOLATED INTEGRATED CIRCUITS 



« 336 to 2014 gate arrays in 4At technology - single layer metal with maximum 4nsec delay 

o Up to 5000 gate arrays in 3^^ technology - dual layer metal with maximum 2nsec delay 

o Extensive cell library with over 200 functions for Uniray™ and UniCeir approach 

o Full simulation practiced on all designs by use of MCE-developed software including 
auto-placement and auto-routing 

© Logic test vectors and layout are included in the full simulation sequence 

• Only fully tested parts supplied as prototypes 

© Shortest turnaround with highest probability of first-time hit in the industry 

o Full simulation practiced on all designs by use of MCE-developed software including 
auto-placement and auto-routing 

© Software used to guarantee first-time hit 

-Logic simulation done with HIL0-2~ 
-Array simulator ARS~ 
-MOS Dynamic Simulator MOSDAY™ 
-Layout checking program CHECK™ 



• Completely new approach to PC board on silicon design 
© Easy symbolic function layout with CLIC MOS cells 

© Numerous Unirays™ available in the MGA series exceeding 1000-gate complexity 
© UniCeir library with in excess of 150 functions 

© Ease of design by automatic, easy-to-fit function cell approach (UniCeir) together 
with SNAP™ software 

© High-performance linear cells and high-density MSI cells available 

© Flexible through use of programmable bonding pads 

© High-density cell design which gives dual-layer metal design density with single-layer 
metal process and cost using advanced 3/^,4" metal gate technology 

© Extensive range of arrays available 

© IV - 18V supplies 

© Semicommitted gate arrays with dual port cells 



CLIC MOS ANALOG-DIGITAL METAL GATE CMOS 



CUSTOM IS 





CUSTOM 
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MCE 



TM WEST PALM BEACH, FLORIDA, USA 
TEWKESBURY, ENGLAND, UK 
SUNNYVALE, CALIFORNIA, USA 
NORNBERG & MONCHEN, GERMANY 



MCE'S LINE OF STANDARD INTEGRATED CIRCUITS 

A/D, D/A, V/F CONVERTERS 

• MCE 570 8-Bit A/D Converter 

• MCE 571 10-Bit A/D Converter 

• MCE 574, MCE 574Z .... 1 2-Bit A/D Converter 

• MCE 565A, MCE 566A , 

MCE 601 2. 12-Bit D/A Converter 

• MCE VFC32 V/F Converter 

DIELECTRICALLY ISOLATED PRODUCTS 

• High-Speed Latching Comparator 

• Wide Band Power Operational Amplifier (20V, 0.2A) 

BIPOLAR OPERATIONAL AMPLIFIERS 

• MCE LM10 Low Voltage Operational Amplifier and Voltage Reference 

• MCEL165, 

MCE TCA 365 Power Operational Amplifier (36V, 3A) 

• MCE L2165, 

MCE TCA 2365 Dual Power Operational Amplifiers (36V, 2 x 3A) 

• MCE 60/70/80 Series. . . . BiFET Operational Amplifiers 

AUDIO POWER AMPLIFIER 

• From 1 W to SOW Output 
Audio Power Integrated 
Circuits 



VOLTAGE REGULATORS 
• MCE 4194 



MCE LM1 17/217/317. 
MCE LM1 37/237/337. 



Dual Tracking Voltage Regulators from ± 50mV to ± 42V 
additions in new high power packages 
positive programmable 3-terminal voltage regulators 
negative programmable 3-terminal voltage regulators 



CMOS/LSI CIRCUITS 

• MT 80001.... UART 1 Mbit/sec 

• MT 32003 512 Bit FI-FO Memory 

• MT 34006 Local Network Terminal Controller 5Mbit for (i P 

• MT 34009 Arinc 429 Eight Channel Serial to Parallel Decoder 

• MT 70003 Arinc 429 Single Channel Serial to Parallel Decoder 

• MT 70014 Arinc 429 Dual Channel Parallel to Serial Decoder 



NOVEMBER 1982 



Central and Eastern U.S.A. 
Central and South America 
Canada 



Western U.S.A. 



United Kingdom, Scandinavia, 
Netherlands 



Central, Western and Southern Europe 



MCE Inc. 

1111 Fairfield Drive 
West Palm Beach 
Florida 33407 U.S.A. 
Telephone: (305) 845-2837 
Telex: 513463 (MCE NPAB) 



MCE Inc. . 

1270 Oakmead Parkway 
Suite 101 
Sunnyvale 

California 94086 U.S.A. 

Telephone: (408) 732-6090 

Telex: 171895 (M CELECTR SUVL) 



MCE Ltd. 

Alexandra Way, Ashchurch 
Tewkesbury 

Gloucestershire GL208TB 
England, UK 

Telephone: (0684) 297777 
Telex: 437233 (MCEL G) 



MCE GmbH 
Pirckheimer Str. 124 
D8500 NOrnberg 
West Germany 
Telephone: 091 1-533993 
Telex: 622748 (SVOLK D) 



Design Center 

MCE GmbH 

Blumenstr. 9A 

D801 3 Haar/MOnchen 

West Germany 

Telephone: 089-463085 

Telex: 5212965 (MCEM D) 
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For Key Data On Every IC On This 
Board, The Place To Look Is... 




This Signetics Memory Module provides 256K bytes of dynamic random 
access memory, plus parity protection. 



Equipment and system design often require tlie use 
of a wide variety of integrated circuits in order to 
obtain optimum performance. One way for an engi- 
neer to be certain tliat he hasn't overlooked the 
best device for his application is to refer to the pages 
of IC MASTER. 

Surveys conducted by IC MASTER, integrated cir- 
cuit manufacturers, and independent research 
agencies confirm that four out of five IC MASTER 
users have specified one or more products as the 
result of using IC MASTER. 



Device No. 


Description 


74LS00 


Quadruple 2-lnput NAND Gate 


74LS08 


Quadruple 2-lnput AND Gate 


74LS04 


Hex Inverter 


74LS20 


Dual 4-lnput NAND Gate 


74LS32 


Quadruple 2-lnput OR Gate 


74LS37 


Quadruple 2-lnput NAND Buffer 


74LS24 


Schmitt Trigger 


74LS74 


Dual D-Type Edge-Triggered Flip-Flop 


74LS132 


Quadruple 2-lnput Schmitt Trigger 


74LS112 


Dual J-K Edge-Triggered Flip-FIop 


74LS10 


Triple-3-lnput NAND Gate 


74LS244 


Octal Buffer/Line Driver 


74LS645 


Octal Bus Transceiver 


AM25LS2521 


8-Bit Equal-to Comparator 


74S38 


AND/NAND Gate 


N7411 


Triple-3-lnput AND Gate 


N74S40 


Dual 4-lnput NAND Buffer 


TMS4164 


64K Dynamic RAM 


7641 


512 X 8 PROM 


7642 


1Kx4PR0M 



Representative list of ICs on Signetics SMVME3100 Memory 
Card. Key specifications for all of tfiese ICs can be found in 
IC MASTER. 
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BE SURE. BEGIN WITH THE IC MASTER 



PAL Introduction 




The PAL'" Concept 



Monolithic Memories' family of PAL devices gives design- 
ers a powerful tool w/ith unique capabilities for use in 
new and existing logic designs. The PAL saves time and 
money by solving many of the system partitioning and 
{interface problems brought about by increases in 
semiconductor device technology. 



The designer is confronted with another problem when a 
low to medium complexity product is designed. Often the 
function is well defined and could derive significant ben- 
efits from fabrication as an integrated circuit. However, 
the design cycle for a custom circuit is long and the costs 
can be very high. This makes the risk significant enough 
to deter most users. The technology to support maximum 
flexibility combined with fast turn around on custom logic 
has simply not been available. Monolithic Memories 
offers the programmable solution. 



Rapid advances in large scale integration technology 
have led to larger and larger standard logic functions; 
single I.C.s now perform functions that formerly required 
complete circuit cards. While LSI offers many advan- 
tages, advances have been made at the expense of 
device flexibility. Most LSI devices still require large 
numbers of SSI/MSI devices for interfacing with user 
systems. Designers are still forced to turn to random 
logic for many applications. 



The PAL family offers a fresh approach to using fuse 
programmable logic. PALs are a conceptually unified 
group of devices which combine programmable flexibil- 
ity with high speed and an extensive selection of in- 
terface options. PALs can lower inventory, cut design 
cycles and provide high complexity with maximum 
flexibility. These features, combined with lower pack- 
age count and high reliability, truly make the PAL a 
circuit designer's best friend. 



PAL™ is a trademark of Monolithic Memories. 



MonolHMo 

1 1 65 East Arques Avenue, Sunnyvale, CA 94086 Tel: (408) 739-3535 TWX: 910-339-9229 Memories 
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PAL Introduction 



The PAL— Teaching Old PROMs 
New Tricks 




MMI developed the modern PROM and introduced many of the 
architectures and techniques now regarded as industry 
standards. As the world's largest PROM manufacturer, MMI has 
the proven technology and high volume production capability 
required to manufacture and support the PAL. 

The PAL is an extension of the fusible link technology pioneered 
by Monolithic Memories for use in bi-polar PROMs. The fusible 
link PROM first gave the digital systems designer the power to 
"write on silicon." In a few seconds he was able to transform a 
blank PROM from a general purpose device into one containing 
a custom algorithm, microprogram, or Boolean transfer function. 
This opened up new horizons for the use of PROMs in computer 
control stores, character generators, data storage tables and 
many other applications. The wide acceptance of this 
technology is clearly demonstrated by today's multi-million 
dollar PROM market. 



The key to the PROM's success is that it allows the designer to 
quickly and easily customize the chip to fit his unique 
requirements. The PAL extends this programmable flexibility by 
utilizing proven fusible link technology to implement logic 
functions. Using PALs the designer can quickly and effectively 
implement custom logic varying in complexity from random 
gates to complex arithmetic functions. 



ANDs and ORs 

The PAL Implements the familiar sum of products logic by using 
a programmable AND array whose output terms feed a fixed OR 



array. Since the sum of products form can express any Boolean 
transfer function, the PAL's uses are only limited by the number 
of terms available in the AND ; OR arrays. PAL's come in dif- 
ferent sizes to allow for effective logic optimization. 

Figure 1 shows the basic PAL structure for a two input, one output 
logic segment. The general logic equation for this segment is 

Output - (li+f^)(h+f^)(l2+'f3)02+^4) + 

where the "f" terms represent the state of the fusible links in the 
PAL's AND array. An unblown link represents a logic 1. Thus, 

fuse blown, f = 

fuse intact, f = 1 

An unprogrammed PAL has dll fuses intact. 



) ) OUTPUT 



Figure 1 



PAL Notation 

Logic equations, while convenient for small functions, rapidly 
become cumbersome in large systems. To reduce possible 
confusion, complex logic networks are generally defined by logic 
diagrams and truth tables. Figure 2 shows the logic convention 
adopted to keep PAL logic easy to understand and use. In the 
figure, an "x" represents an intact fuse used to perform the logic 
AND function. (Note: the input terms on the common line with 
the x's are not connected together.) The logic symbology shown 
in Figure 2 has been informally adopted by integrated circuit 
manufacturers because it clearly establishes a one-to-one 
correspondence between the chip layout and the logic diagram. 
It also allows the logic diagram and truth table to be combined 
into a compact and easy to read form, thereby serving as a 
convenient shorthand for PALs. The two input - one output ex- 
ample from Figure 1 redrawn using the new logic convention is 
shown in Figure 3. 
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used to store computer programs and data. In these ap- 
plications the fixed input is a computer memory address; the 
ou(put is the contents of that memory location. 



(0 
CD 



Figure 2 



OUTPUT 



Figure 3 



O As a simple PAL example, consider the implementation of the 

E transfer function: 
(D 

^ Output = + Up 
O 

SI The normal combinatorial logic diagram for this function is 

— shown in figure 4, with the PAL logic equivalent shown in fig- 

O ure 5. 
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Figure 4 
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Figure 5 
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The basic logic structure of the PLA consists of a programmable 
AND array whose outputs feed a programmable OR array 
(Figure 7). Since the designer has complete control over all in- 
puts and outputs, the PLA provides the ultimate flexibility for im- 
plementing logic functions. They are used in a wide variety of 
applications, l-iowever, this generality makes PLA's expensive, 
quite formidable to understand, and are costly to program (they 
require special programmers). 



Using this logic convention it is now possible to compare the 
PAL structure to the structure of the more familiar PROM and 
PLA. The basic logic structure of a PROM consists of a fixed 
AND array whose outputs feed a programmable OR array 
(figure 6). PROMs are low-cost, easy to program, and available 
in a variety of sizes and organizations. They are most commonly 



The basic logic structure of the PAL, as mentioned earlier, 
consists of a programmable AND array whose outputs feed a 
fixed OR array (Figure 8). The PAL combines much of the 
flexibility of the PLA with the low cost and easy programmability 
of the PROM. Table 1 summarizes the characteristics of the 
PROM, PLA, and PAL logic families. 
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Figure 7 



Figure 8 





AND 


OR 


OUTPUT OPTIONS 


PROM 


Fixed 


Prog 


IS, oc 


FPI_A 


Prog 


Prog 


IS, oc, Fusible Polarity 


FPGA 


Prog 


None 


IS, OC, Fusible Polarity 


FPLS 


Prog 


Prog 


IS, Registered Feedback, I/O 


PAL 


Prog 


Fixed 


IS, Registered, Feedback, I/O 



Table 1 
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PAL Input/Output/Function Chart 
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NUMBER 
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OUTPUT 
POLARITY 
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AND-OR Gate Array 
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8 


55 


DAI -1 


1 c 

lb 


o 






bU 1 n 


ANU-Un v^ate Array 


25 


8 


55 


DAI 


on 


o 

i. 






dU 1 n 


ANU-Un Ljate Array 


25 


8 


60 


DAI i ni Q 

rAL lULo 


lU 


Q 






ANU-InUH 


ANU-Un Invert oate Array 


25 


8 


55 


DAI 1 Ol C 

rALl/iLb 


1 o 


b 






AMP* MOD 
AlNU-INUn 


ANU-Un Invert uate Array 


oc 

25 


8 


55 


DAI -i >l 1 A 

rAL14L4 


14 


/I 
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AKIP^ KIOD 

ANU-NUn 


AND-OR Invert Gate Array 


25 


8 


55 


DAI H CI O 

rALloLii 


•i c 

lb 
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AMP\ KIOD 
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AND-OR Invert Gate Array 
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8 
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25 
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ANU-Un invert uate Array 
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O/l 
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1 on 
1 dM 
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ANU-Un Invert date Array 
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DAI ■< CDO 
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O 
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AND-OR Invert Array w/Reg's 
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O A 
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H on 
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rALlbnb 


Q 
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6 
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do 
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rAL Ibn4 


o 

o 
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AMR MOD 
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AND-OR Invert Array v\//Reg's 


oc 
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PAL20X10 


10 


10 




10 


AND-NOR 


AND-OR-XOR Invert w/Reg's 


35 


24 


120 


PAL20X8 


10 


8 


2 


8 


AND-NOR 


AND-OR-XOR Invert w/Reg's 


35 


24 


120 


PAL20X4 


10 


4 


6 


4 


AND-NOR 


AND-OR-XOR Invert w/Reg's 


35 


24 


120 


PALI 6X4 


8 


4 


4 


4 


AND-NOR 


AND-OR-XOR Invert w/Reg's 


25 


24 


160 


PAL16A4 


8 


4 


4 


4 


AND-NOR 


AND-CARRY-OR-XOR Invert w/Reg's 


25 


24 


170 



(0 

*v- 
O 

E 

(D 



O 

c 
o 



Simultaneous AND-OR and AND-NOR outputs Table 2 

PALs For Every Task 

The members of the PAL family and their characteristics 
are summarized in Table 2. They are designed to cover the 
spectrum of logic functions at reduced cost and lower package 
count. This allows the designer to select the PAL that best fits 
his application. PALs come in the followinq basic configurations: 



Gate Arrays 

PAL gate arrays are available in sizes from 12x10 (12 input terms, 
10 output terms) to 20x2, with both active high and active low 
output configurations available. This wide variety of input/output 
formats allows the PAL to replace many different sized blocks of 
combinatorial logic with single packages. 



Programmable I/O 

A feature of the high-end members of the PAL family is 
programmable input/output. This allows the product terms to 
directly control the outputs of the PAL (Figure 9). One product 
term is used to enable the three-state buffer, which in turn gates 
the summation term to the output pin. The output is also fed 



back into the PAL array as an input. Thus the PAL drives the I/O 
pin when the three-state gate is enabled; the I/O pin Is an input 
to the PAL array when the three-state gate is disabled. This 
feature can be used to allocate available pins for I/O functions or 
to provide bi-directional output pins for operations such as 
shifting and rotating serial data. 



INPUTS, FEEDBACK AND I/O 




Figure 9 
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Registered Outputs with Feedback 

Another feature of the high end members of the PAL family is 
registered data outputs with register feedback. Each product 
term is stored into a D-type output flip-flop on the rising edge of 
the system dock (Figure 10).The Q output of the flip-flop can 
then be gated to the output pin by enabling the active low 
three-state buffer. 

INPUTS, FEEDBACK AND I/O 



In addition to being available for transmission, the Q output is 
fed back into the PAL array as an input term. This feedback 
allows the PAL to "remember" the previous state, and it can 
aiter its function based upon that state. This allows the designer 
to configure the PAL as a state sequencer which can be 
programmed to execute such elementary functions as count up, 
count down, skip, shift, and branch. These functions can be 
executed by the registered PAL at rates of up to 20 MHz. 




CLOCK 



OC 



D Q 



Q 



t>o-i 



Figure 10 



XOR PALs 

These PALs feature an exclusive OR function. The sum of 
products is segmented into two sums which are then exclusive 
ORed (XOR) at the input of the D-type flip-flop. All of the 



features of the Registered PALs are included in the XOR 
The XOR function provides an easy implementation 
HOLD operation used in counters. 

CLOCK OC 



PALs. 
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Arithmetic Gated Feedback 

The arithmetic functions add, subtract, greater than, and less 
than are implemented by addition of gated feedback to the 
features of the XOR PALs. The XOR at the input of the D-type 
flip-flop allows carrys from previous operations to be XORed 
with two variable sums generated by the PAL array. The flip-flop 



Q output is fed back to be gated with input terms I. This 
gated feedback provides any one of the 16 possible Boolean 
combinations which are mapped in the Karnaugh map (figure 
14). Figure 13 shows how the PAL array can be programmed to 
perform these 16 operations. These features provide for versatile 
operations on two variables and facilitate the parallel generation 
of carrys necessary for fast arithmetic operations. 



INPUTS, FEEDBACK AND I/O 



CLOCK 




Figure 12 
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-A*B 
-A:+:B 
-A+B 
-A 

-A*B 
-0 

-A*B 
-A:*:B 
-A*B 
-B 

-A+B 
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A+B 
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A+B 


A+B 


A:+:B 


A*B 


B 


A 


A*B 





A • B 


A + B 


B 


A*B 


A:.:B 



Figure 14 



A+B 
(AB) 



A+B 
(AB) 



A+JB 
(AB) 



A+B 
(AB) 



Figure 13 



It sfiould now be clear that the PAL family can replace most 
Small-Scale Integrated Logic (SSI) logic in use today, thereby 
lowering product cost and giving the designer even greater 
flexibility in implementing logic functions. 



PAL Programming 

PALs can be programmed in most standard PROM program- 
mers with the addition of a PAL personality card. The PAL 
appears to the programmer as a PROM. During programming 
half of the PAL outputs are selected for programming while 
the other outputs and the inputs are used for addressing. The 
outputs are then switched to program the other locations. 
Verification uses the same procedure with the programming 
lines held in a low state. 



PAL Teciinoiogy 

PALs are manufactured using the proven TTL Schottky bipolar 
Ti-W fuse process used to make fusible-link PROMs. An NPN 
emitter follower array forms the programmable AND array. PNP 
inputs provide high-Impedance inputs (0.25 mA max) to the ar- 
ray. All outputs are standard TTL drivers with internal active 
pull-up transistors. Typical PAL propagation delay time is 25 ns, 
and all PALs are packaged in space saving 20-pin and 24-pin 
SKINNYDIP". 

PAL Data Security 

The circuitry used for programming and logic verification can 
be used at any time to determine the logic pattern stored in the 
PAL array. For security, the PAL has a "last fuse" which can 
be blown to disable the verification logic. This provides a signifi- 
cant deterrent to potential copiers, and it can be used to 
effectively protect proprietary designs. 
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Programmable Array Logic Family 



PAlfSeries 20 



U.S. Patent 4124899 



March 1981 



Features/Benefits 

• Programmable replacement for conventional TTL 
logic. 

• Reduces 10 inventories substantially and simplifies 
their control. 

• Reduces chip count by 4 to 1. 

• Expedites and simplifies prototyping and board 
layout. 

• Saves space with 20-pin SKINNY DIP® packages. 

• High speed: 25ns typical propagation delay. 

• Programmed on standard PROM programmers. 

• Programmable three-state outputs. 

• Special feature reduces possibility of copying by 
competitors. 

Description 

The PAL family utilizes an advanced Schottky TTL process and 
the Bipolar PROM fusible link technology to provide user pro- 
grammable logic for replacing conventional SSI/MSI gates and 
flip-flops at reduced chip count. 



The family lets the systems engineer "design his own chip" by 
blowing fusible links to configure AND and OR gates to perform 
his desired logic function. Complex interconnections which 
previously required time-consuming layout are thus "lifted" from 
PC board etch and placed on silicon where they can be easily 
modified during prototype check-out or production. 



PART 
NUMBER 



PAL10H8 
PAL12H6 
PAL14H4 
PAL16H2 
PAL16C1 
PAL10L8 
PAL12L6 
PAL14L4 
PAL16L2 
PAL16L8 
PAL16R8 
PAL16R6 
PAL16R4 
PAL16X4 
PAL16A4 



PKG 



N,J,F 
N,J,F 
N.J.F 
N,J,F 
N,J,F 
N,J,F 
N,J,F 
N,J,F 
N.J.F 
N.J.F 
N,J.F 
N,J,F 
N,J,F 
N,J 
N,J 



DESCRIPTION 



Octal 10 Input And-Or Gate Array 
Hex 12 Input And-Or Gate Array 
Quad 14lnput And-Or Gate Array 
Dual 16 Input And-Or Gate Array 

16 Input And-Or/And-Or-lnvert Gate Array 
Octal 10 Input And-Or-lnvert Gate Array 
Hex 12 Input And-Or-lnvert Ga,te Array 
Quad 14 Input And-Or-lnvert Gate Array 
Dual 16 Input And-Or-lnvert Gate Array 
Octal 16 Input And-Or-lnvert Gate Array 
Octal 16 Input Registered And-Or Gate Array 
Hex 16 Input Registered And-Or Gate Array 
Quad 16 Input Registered And-Or Gate Array 
Quad 1 6 Input Registered And-Or-Xor Gate Array 
Quad 1 6 Input Registered And-Carry-Or-Xor Gate 



Unused inputs are tied directly to Vqq or GND. Product terms 
with all fuses blown assume the logical high state, and product 
terms connected to both true and complement of any single 
input assume the logical low state. Registers consist of D type 
flip-flops which are loaded on the low to high transition of the 
clock. PAL Logic Diagrams are shown with all fuses blown, 
enabling the designer use of the diagrams as coding sheets. 



The entire PAL family is programmed on Inexpensive con- 
ventional PROM programmers with appropriate personality and 
socket adapter cards. Once the PAL is programmed and ver- 
ified, two additional fuses may be blown to defeat verification. 
This feature gives the user a proprietary circuit which is very 
difficult to copy 
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Ordering Information 



The PAL transfer function is the familiar sum of products. Like 
the PROM, the PAL has a single array of fusible links. Unlike the 
PROM, the PAL is a programmable AND array driving a fixed 
OR array (the PROM is a fixed AND array driving a 
programmable OR array). In addition the PAL provides these 
options: 

• Variable input/output pin ratio 

• Programmable three-state outputs 

• Registers with feedback 

• Arithmetic capability 



PROGRAMMABLE ARRAY LOGIC FAMILY 
NUMBER OF ARRAY INPUTS 

OUTPUT TYPE 
H = ACTIVE HIGH 
L = ACTIVE LOW 
C = COMPLEMENTARY 
X = EXCLUSIVE-OR REGISTERED 
A = ARITHMETIC REGISTERED 



NUMBER OF OUTPUTS 

TEMPERATURE RANGE 
C = OC TO +75C 
M = -55C TO +125C 

PACKAGE 
N = PLASTIC DIP 
J CERAMIC DIP 
F = FLAT PACK 

OPTIONAL HI-REL PROCESSING 
883B = MIL-STD-883, METHOD 5004 & 5005 LEVEL B 
883C=MIL-STD-883, METHOD 5004 & 5005 LEVEL C 
B = MIL-STD-883, METHOD 5004 EQUIVALENT 



PAL14L4 CJ 883B 



PAL® is a registered trademark of Monolithic Memories 

Monolithic 
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Absolute Maximum Ratings 

Supply Voltage, Vqc 

Input Voltage 

Off-state output Voltage 

Storage temperature 

Operating Conditions 



Operating 

7 

5.5^/ 

5.5V 

-65° to +150°C 



SYMBOL 


PARAMETER 


MILITARY 
MIN TYP MAX 


COMMERCIAL 
MIN TYP MAX 


UNIT 


Vcc 


Supply voltage 


4.5 5 5.5 


4.75 5 5.25 


V 




Width of clock 


Low 


25 10 


25 10 


ns 


High 


25 10 


25 10 


*su 


Set up time from 
input or feedback 


16R8 16R6 16R4 


45 25 


35 25 


ns 


16X4 16A4 


55 30 


45 30 


th 


Hold time 


-15 


-15 


ns 




Operating free-air temperature 


-55 


5 75 


°C 


Tc 


Operating case temperature 


125 




°C 


Electrical Characteristics over operating conditions 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


V,L* 


Low-level input voltage 




0.8 


V 


V|H* 


High-level input voltage 




2 


V 


V|C 


Input clamp voltage 


Vcc = f^'N 'l = -18mA 


-0.8 -1.5 


V 


'IL 


Low-level input current f 


Vcc " I^AX V| = 0.4V 


-0.02 -0.25 


mA 


'IH 


High-level input current f 


Vcc " f^AX V| = 2.4V 


25 


/^A 


l| 


Maximum input current 


Vcc " V| = 5.5V 


1 


mA 


Vol 


Low-level output voltage 


Vcc " "^'N 
V|L = 0.8V 

V|H = 2V 


10H8,12H6,14H4 
16H2,16C1,10L8 
12L6, 14L4, 16L2. 


MIL 

loi = 8mA 

COM 


0.3 0.5 


V 


16L8 16R8 
16R6 16R4 
16X4 16A4 


MIL loL = ''2mA 


COM loL ^ 24mA 


VOH 


High-level output voltage 


Vcc " '^'N 
V|L = 0.8V 
V|H - 2V 


MIL Iqh " -2mA 


2.4 2.8 


V 


COM Iqh ^ -3.2mA 


'OZL 


Off-state output current f 


Vcc " MAX 
V|L = 0.8V 
V,H = 2V 


16L8 16R8 
16R6 16R4 
16X4 16A4 


Vq = 0.4V 


-100 


fjA 


'OZH 


Vq = 2.4V 


100 




"OS 


Output short-circuit current** 


Vcc = 5V Vq = OV 


-30 -70 -130 


mA 


, 'cc 


Supply current 


Vcc " "^AX 


10H8, 12H6, 14H4. 16H2, 16C1 
10L8, 12L6, 14L4. 16L2 


55 90 


mA 


16R4. 16R6. 16R8, 16L8 


120 180 


16X4 


160 225 


16A4 


170 240 



■j" I/O pin leakage is the worst case of 'q^x 'ix 'l 
ff All typical values are at V|-.|^ = 5V,T^ = 25°C. 

* These are absolute voltages with respect to pin 10 on the device and 
Do not attempt to test these values without suitable equipment. 
** Only one output shorted at a time. 



ncludes all overshoots due to system and/or tester noise. 
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Switching Characteristics 

Over Operating Conditions 



SYMBOL 


PARAMETER 


TEST 
CONDITIONS 


MILITARY 
MIN TYP MAX 


COMMERCIAL 
MIN TYP MAX 


UNIT 






10H8 12H6 14H4 


















Input to 
output 


16H2 10L8 12L6 
14L4 16L2 


Rl = 560n 
R2 = l.lkn 


, 25 


45 




25 


35 


ns 






16C1 




25 


45 




25 


40 




¥d 


Input or feed- 


16R6 16R4 16L8 




25 


45 




25 


35 


ns 


back to output 


16X4 16A4 




30 


45 




30 


40 


^CLK 


Clock to output or feedback 




15 


25 




15 


25 


ns 


tpZY 


Pin 11 to output enable 


=200n 

R2 -39on 


15 


25 




15 


25 


ns 


*PXZ 


Pin 11 to output disable 


15 


25 




15 


25. 


ns 


^PZX 


Input to 


16R6 16R4 16L8 


25 


45 




25 


35 


ns 


output enable 


.16X4 16A4 




30 


45 




30 


40 


tpxz 


Input to 


16R6 16R4 16L8 




25 


45 




25 


35 


ns 


output disable 


16X4 16A4 , 




30 


45 




30 


40 


^MAX 


Maximum 


16R8 16R6 16R4 




14 25 


16 


25 




MHz 


frequency 


16X4 16A4 




12 22 


14 


22 





(0 

o 
E 

(D 



O 



n Test Load 



OUTPUT O 



; R2 ^ 50pF 



-0 TEST POINT 



Schematic of inputs and Outputs 



VccQ 



EQUIVALENT INPUT 



TYPICAL OUTPUT 



INPUT Q 





OVcc 



O OUTPUT 



Available Programmers 



MANUFACTURER 


PERSONALITY 
CARD SET 


SOCKET ADAPTER 
CONFIGURATION 


Data I/O Corporation 


909-1427 


715 1428-1 
715 1428-2 
715 1428-3 


Pro-Log Corporation 


PM9068 




Stag Systems 


PM202 


AM10H8 AM10L8 
AM12H6 AM12L6 
AM14H4 AM14L4 
AM16H2 AM16L2 
AM16C1 


Structured Design 


SD20/24 
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Programming 

PAL fuses are programmed using a low-voltage linear-select 
procedure which is common to all 15 PAL types. The array is 
divided into two groups, products thru 31 and products 32 thru 
63, for which pin identifications are shown in Pin Configurations 
below. To program a particular fuse, both an input line and a 
product line are selected according to the following procedure: 



Step 5 Program the fuse by pulsing the output pins, O, of the 
selected product group to V|Hf^ as shown in Program- 
ming Waveform. 

Step 6 Lower Vqc (pin 20) to 6.0 V 

Step 7 Pulse the CLOCK pin and verify the output pin, O, to be 
Low for active Low PAL types or High for active High 
PAL types. 



Step 1 Raise Output Disable, OD, to V|hh 

Step 2 Select an input line by specifying Iq. 'i . '2' '3- U' '5- '6- '? 
and L/R as shown In Table 1. 

Step 3 Select a product line by specifying Aq, Ai andA2 one-of- 
eight select as shown in Table 2. 

Step 4 Raise Vqq (pin 20) to V|H|_| 



Step 8 Lower Vqq (pin 20) to 4.5 V and repeat step 7. 

Step 9 Should the output not verify, repeat steps 1 thru 8 up to 
five (5) times. 

This procedure is repeated for all fuses to be blown (see 
Programming Waveforms). 

To prevent further verification, two last fuses may be blown by 
raising pin 1 and pin 11 to Vp. Vqq is not required during this 
operation. 



Voltage Legend 



L = Low-level input voltage, V|l 
H = High-level input voltage, Vm 



HH = High-level program voltage, V|hh 
Z = High impedance (e.g., lOkn to 5.0V) 



INPUT 
LINE 


PIN IDENTIFICATION 






















l7 


Is 


Is 


u 


•a 


l2 


h 


to 


L/R 





HH 


HH 


HH 


HH 


HH 


HH 


HH 


L 
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1 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


H 


Z 


2 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


L 


HH 


3 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


H 


HH 


4 


HH 


HH 


HH 


HH 


HH 


HH 


L 


HH 


Z 


5 


HH 


HH 


HH 


HH 


HH 


HH 


H 


HH 


Z 


6 


HH 


HH 


HH 


HH 


HH 


HH 


L 


HH 


HH 


7 


HH 


HH 


HH 


HH 


HH 


HH 


H 


HH 


HH 


8 


HH 


HH 


HH 


HH 


HH 


L 


HH 


HH 


Z 


9 


HH 


HH 


HH 


HH 


HH 


H 


HH 


HH 


Z 


10 


HH 


HH 


HH 


HH 


HH 


L 


HH 


HH 


HH 


11 


HH 


HH 


HH 


HH 


HH 
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Table 1 Input Line Select 



Table 2 Product Line Select 
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Pin Configurations 



PRODUCTS THRU 31 



PRODUCTS 32 THRU 63 
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Programming Parameters Ta = 25°c 



SYMBOL 


PARAMETER 


LIMITS 
MIN TYP MAX 


UNIT 


V|HH 


Program-level input voltage 


11 11.5 12 


V 


'iHH 


Program-level input current 


Output Program Pulse 


50 


mA 


OD, L/R 


25 


All Other Inputs 


5 


'CCH 


Program Supply Current 


400 


mA 


Tp 


Program Pulse Width 


10 50 


MS 




Delay time 


100 


ns 


^DV 


Delay Time to Verify 


100 


JUS 




Program Pulse duty cycle 


25 


% 


Vp 


Verify-Protect-input voltage 


20 21 22 


V 


Ip 


Verify-Protect-input current 


400 


mA 


Tpp 


Verify-Protect Pulse Width 


20 50 


msec 
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Programming Waveforms 
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Logic Diagram PAL16L8 
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Logic Diagram PAL16R8 
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Programmable Array Logic Family 

PAL®Series24 

U.S. Patent 4124899 
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Features/ Benefits 

• Programmable replacement for conventional TTL logic. 

• Reduces IC inventories substantially and simplifies their 
control. 

• Reduces chip count by 5 to 1. 

• Expedites and simplifies prototyping and board layout. 

• Saves space with 24-pin SKINNYDIP'" packages. 

• Programmed on standard PROM programmers. 

• Programmable three-state outputs. 

• Special feature reduces possibility of copying by competitors. 



Description 

The PAL Series 24 family complements the PAL Series 20 family 
by providing two additional inputs and two additional outputs, 
allowing more complex functions in a single package. This new 
family is made feasible by the Monolithic Memories new and 
revolutionary 24-pin SKINNYDIP'". 

In addition to providing more logic function per chip, 24 pins 
allows for many natural functions which were previously un- 
available in skinny 300 mil-wide packages. Examples include: 

• 8-bit parallel-in parallel-out counters 

• 8-bit parallel-in parallel-out shift registers 

• 16-Line-to-1-Line Multiplexors 

• Dual 8-Line-to-1-Line Multiplexors 

• Quad 4-Line-to-1 -Line Multiplexors 

These natural functions provide twice the density of traditional 
16-pin packages. 

The PAL family utilizes an advanced Schottky TTL process and 
the Bipolar PROM fusible link technology to provide user 
programmable logic for replacing conventional SSI/MSI gates 
and flip-flops at reduced chip count. 

The family lets the systems engineer "design his own chip" by 
blowing fusible links to configure AND and OR gates to perform 
his desired logic function. Complex interconnections which 
previously required time-consuming layout are thus "lifted" from 
PC board etch and placed on silicon where they can be easily 
modified during prototype check-out or production. 

The PAL transfer function is the familiar sum of products. Like the 
PROM, the PAL has a single array of fusible links. Unlike the 
PROM, the PAL is a programmable AND array driving a fixed OR 
array (the PROM is a fixed AND array driving a programmable 
OR array). In addition the PAL provides these options: 

• Variable input/output pin ratio 

• Programmable three-state outputs 

• Registers with feedback 



PART 
NUMdcR 


PKG 


DESCRIPTION 


PAL12L10 


J.N 


Deca 12 Input And-Or-lnvert Gate Array 


PAL14L8 


J,N 


Octal 14lnput And-Or-lnvert Gate Array 


PAL16L6 


J,N 


Hex leinput And-Or-lnvert Gate Array 


PAL18L4 


J,N 


Quad IBInput And-Or-lnvert Gate Array 


PAL20L2 


J,N 


Dual 201nput And-Or-lnvert Gate Array 


PAL20C1 


J,N 


20 Input And-Or/And-Or Invert Gate Array 


PAL20L10 


J,N 


Deca 20 Input And-Or-lnvert Gate Array 


PAL20X10 


J,N 


Deca 20 Input Registered And-Or-Xor Gate Array 


PAL20X8 


J,N 


Octal 20 Input Registered And-Or-Xor Gate Array 


PAL20X4 


J,N 


Quad 20 Input Registered And-Or-Xor Gate Array 



Unused inputs are tied directly to Vqc or GND. Product terms 
with all fuses blown assume the logical high state, and product 
terms connected to both true and complement of any single input 
assume the logical low state. Registers consist of D type flip-flops 
which are loaded on the low to high transition of the clock. PAL 
Logic Diagrams are shown with all fuses blown, enabling the 
designer use of the diagrams as coding sheets. 

To design a PAL, the user writes the logic equations using PAL 
DESIGN SPECIFICATION standard format (F108). This specifi- 
cation may be submitted to Monolithic Memories where it is 
computer processed and assigned a bit pattern number, eg 
P0123. Monolithic Memories accepts the PAL DESIGN SPECIFI- 
CATION in one of the three forms: 

1. Computer generated listings. 

2. Typed or hand-written forms F107 and F108. 

3. Direct on line data transmission to Monolithic Memories 
Timeshare computer system via telephone, (local telephone 
network to major U.S. cities, London and Paris) or TWX 
online Boston TWX No.). 

The entire PAL family is programmed on inexpensive conven- 
tional PROM programmers with appropriate personality and 
socket adapter cards. Once the PAL is programmed and verified, 
two additional fuses may be blown to defeat verification. This 
feature gives the user a proprietary circuit which is very difficult 
to copy. 

Ordering Information 

PROGRAMMABLE ARRAY LOGIC FAMILY 



- NUMBER OF ARRAY INPUTS 

OUTPUT TYPE 
L = ACTIVE LOW 
C = COMPLEMENTARY 
X = EXCLUSIVE OR REGISTERED 
R = REGISTERED 

-NUMBER OF OUTPUTS 

-TEMPERATURE RANGE 
C = OC TO +75C 
M = -55C TO +125C 
-PACKAGE 

N = PLASTIC DIP 
J = CERAMIC DIP 
r HI-REL SCREENING 
LEVEL SEE "SCREENING 
OPTIONS 



PAL20X8CJ 883B 



SKINNYDIP is a registered trademark of Mnnniithic Memories 
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Absolute Maximum Ratings a> „ . 

^ Operating Programming 

Supply Voltage, VCC 7 12V 

Input Voltage 5.5V 12V' 

Off-state output Voltage 5.5V ..12V 

Storage temperature -65° to +150°C 

Operating Conditions 



SYMBOL 


PARAMETER 


MILITARY 
MIN TYP MAX 


COMMERCIAL 
MIN TYP MAX 


UNIT 


Vcc 


Supply voltage 


4.5 5 5.5 


4.75 5 5.25 


V 




Width of clock 


Low 


40 20 


35 20 


ns 


High 


30 10 


25 10 


^u 


Set up time 


60 38 


50 38 


ns 




Hold time 


-15 


-15 




Operating free air temperature 


-55 


75 


"C 


TC 


Operating case temperature 


125 




°C 


Electrical Characteristics over operating conditions 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN TYPtt MAX 


UNIT 


V|L 


Low-level input voltage 




0.8 


V 


V|H. 


High-level input voltage 




2 


V 


V|C 


Input clamp voltage 


Vcc " l^'N l| = -18mA 


-0.8 -1.5 


V 


'IL 


Low-level input current t 


Vcc = MAX V| = 0.4V 


-0.02 -0.25 


mA 


'IH 


High-level input current f 


Vcc ^ V| = 2.4V 


25 




l| 


Maximum input current 


Vcc " f^AX V| = 5.5V 


1 


mA 


Vql 


Low-level output voltage 


Vcc MIN 
V||_ - 0.8V 
V|H = 2V 


12L10, 14L8, 16L6 
18L4, 20L2, 20C1 


Iql = 8mA 


0.3 ' 0.5 


V 


20L10, 20X10 
20X8, 20X4 


MIL Iql = ISmA 


COM Iql = 24mA 




Vqh 


High-level output voltage 


Vcc = M'N 
V|i_ = 0.8V 
V|H = 2V 


IqP^ = -2mA MIL 


2.4 2.8 


V 


Iq^ = -3.2mA COM 


'OZL 


Off-state output current f 


Vcc " MAX 
V||_ = 0.8V 
V|H = 2V 


Vq = 0.4V 


-100 


/iA 


'OZH 


Vq = 2.4V 


100 


fjA 


'OS 


Output short-circuit current** 


Vcc = 5V Vq = OV 


-30 -70 -130 


mA 


'cc 


Supply current 


Vcc ^ MAX 


12L10, 14L8, 16L6, 
18L4, 20L2, 20C1 


60 100 


mA 


20X4, 20X8, 20X10 


120 180 


20L10 


90 165 



f I/O pin leakage is the worst case of Iqzx 'iX 'iX 'oZH 
j"}" AlltypicalvaluesareatVj-.^ =5V,T^ = 25°C. 

* Pins 1 and 13 may be raised to 22V max. 
♦ * Only one output shorted at a time. 
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Switching Characteristics 



Over Operating Conditions 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


MILITARY 
MIN TYP MAX 


COMMERCIAL 
MIN TYP MAX 


UNIT 




Input to 
output 


12L10, 14L8, 
16L6, 18L4, 
20L2, 20C1 


Rl - 560n 

R2 = 1.1 kn 


25 


45 




25 


40 


ns 




Input or feedback to output 




35 


60 




35 


50 


ns 


^CLK 


Clock to output or feedback 


20L10, 20X10 
20X8, 20X4 
R-l - 200n 
R2 = 390n 


20 


35 




20 


30 


ns 




Pin 13 to output enable 


20 


45 




20 


35 


ns 


tpxz 


Pin 13 to output disable 


20 


45 




20 


35 


ns 


^PZX 


Input to output enable 


35 


55 




35 


45 


ns 


*PXZ 


Input to output disable 


35 


55 




35 


45 


ns 


^MAX 


Maximum frequency 




10.5 16 


12.5 


16 




MHz 



Test Load 



OUTPUT O- 



-0 TEST POINT 



: R2 ^ 50pF 



Schematic off Inputs and Outputs 



VccO 



EQUIVALENT INPUT 



TYPICAL OUTPUT 



INPUT Q 




OVCC 



40n NOM 
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Programming 

PAL fuses are programmed using a low-voltage linear-select 
procedure which is common to all PAL types. The array is 
divided into two groups, products thru 39 and products 40 
thru 79, for which pin identifications are shown in Pin 
Configurations below. To program a particular fuse, both an 
input line and a product line are selected according to the 
following procedure: 

Step 1 Raise Output Disable, OD, to V|hh- 

Step 2 Select an input line by specifying Iq, li, I2. I3. I4. I5, \q, 
I7, Is. '9 and L/R as shown in Table 1. 

Step 3 Select a product line by specifying Ag, A-] and A2 
one-of-eight select as shown in Table 2. 

Step 4 Raise Vqq (pin 24) to V||_|i_| . 



Step 5 Program the fuse by pulsing the output pins, O, of the 
selected product group to V||_||_| as shown in Program- 
ming Waveform. 

Step 6 Lower Vqq (pin 24) to 6.0 V. 

Step 7 Pulse the CLOCK pin and verify the output pin, O, to 
be Low for active Low PAL types or High for active 
High PAL types. 

Step 8 Lower Vqq (pin 24) to 4.5 V and repeat step 7. 

Step 9 Should the output not verify, repeat steps 1 thru 8 up 

to five (5) times. 
This procedure is repeated for all fuses to be blown (see 
Programming Waveforms). 

To prevent further verification, two last fuses may be blown by 
raising pin 1 and pin 13toVp. Vqq is not required during this 
operation. 



Voltage Legend 



L = Low-level input voltage, V|l 

H = High-level input voltage, V|h 

HH = High-level program voltage, V|hh 

Z = High impedance (e.g. 10K fl to 5.0V) 
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HH 


L 


HH 


HH 


HH 


HH 


HH 




18, 58 


z 


z 


HH 


Z 


z 


z 


HH 


Z 


19 


HH 


HH 


HH 


HH 


HH 


H 


HH 


HH 


HH 


HH 


HH 




19, 59 


z 


. z 


HH 


z 


z 


z 


HH 


HH 


20 


HH 


HH 


HH 


HH 


L 


HH 


HH 


HH 


HH 


HH 


Z 




20, 60 


z 


z 


HH 


z 


z 


HH 


Z 


Z 


21 


HH 


HH 


HH 


HH 


H 


HH 


HH 


HH 


HH 


HH 


Z 




21,61 


z 


z 


HH 


z 


z 


HH 


Z 


HH 


22 


HH 


HH 


HH 


HH 


L 


HH 


HH 


HH 


HH 


HH 


HH 




22, 62 


z , 


z 


HH 


z 


z 


HH 


HH 


Z 


23 


HH 


HH 


HH 


HH 


H 


HH 


HH 


HH 


HH 


HH 


HH 




23, 63 


z 


z 


HH 


z 


z 


HH 


HH 


HH 


24 


HH 


HH 


HH 


L 


HH 


HH 


HH 


HH 


HH 


HH 


Z 




24, 64 


z 


HH 


Z 


z 


z 


Z 


Z 


Z 


25 


HH 


HH 


HH 


H 


HH 


HH 


HH 


HH 


HH 


HH 


Z 




25, 65 


z 


HH 


z 


z 


z 


z 


Z 


HH 


26 ^ 


HH 


HH 


HH 


L 


HH 


HH 


HH 


HH 


HH 


HH 


HH 




26, 66 


z 


HH 


z 


z 


z 


z 


HH 


Z 


27 


HH 


HH 


HH 


H 


HH 


HH 


HH 


HH 


HH 


HH 


HH 




27, 67 


z 


HH 


z 


z 


z 


z 


HH 


HH 


28 


HH 


HH 


L 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


Z 




28, 68 


z 


HH 


z 


z 


z 


HH 


Z 


Z 


29 


HH 


HH 


H 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


Z 




29, 69 


z 


HH 


z 


z 


z 


HH 


z 


HH 


30 


HH 


HH 


L 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


HH 




30, 70 


z 


HH 


z 


z 


z 


HH 


HH 


Z 


31 


HH 


HH 


H 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


HH 




31, 71 


z 


HH 


z 


z 


z 


HH 


HH 


HH 


32 


HH 


L 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


Z 




32, 72 


HH 


z 


z 


z 


z 


Z 


Z 


Z 


33 


HH 


H 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


Z 




33, 73 


HH 


z 


z 


z 


z 


z 


Z 


HH 


34 


HH 


L 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


HH 




34, 74 


HH 


z 


z 


z 


z 


z 


HH 


Z 


35 


HH 


H 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


HH 




35, 75 


HH 


z 


z 


z 


z 


z 


HH 


HH 


36 


L 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


Z 




36. 76 


HH 


z 


z 


z 


z 


HH 


Z 


Z 


37 


H 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


Z 




37. 77 


HH 


z 


z 


z 


z 


HH 


Z 


HH 


38 


L 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


HH 




38. 78 


HH 


z 


z 


z 


z 


HH 


HH 


Z 


39 


H 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


HH 




39, 79 


HH 


z 


z 


z 


z 


HH 


HH 


HH 



Table 1 Input Line Select 



Table 2 Product Line Select 
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PAL Series 24 



Pin Configurations 





PRODUCTS THRU 39 






PRODUCTS 40 THRU 79 


1 


OD 


Vcc 


El 


E 


C C 


Vcc 


24J 




Iq 


Oo 


23] 


E 


'0 


L/R 


23] 




'1 


01 


22] 


E 


'1 


Ag 


22] 


E 


'2 


02 


ID 


E 


I2 


Al 


2J 


E 


'3 


Oi 




E 


I3 


A2 


20J 


E 


u 


n 4 
U4 


HI 


E 


I4 


NC 


3 


E 


I5 


NC 




E 


'5 


On 

KJQ 


ill 


E 


'6 


A2 


m 


E 


Is 




"n 


E 


I7 


Ai 


1 


E 




02 




E 


l8 


Ao 


jH 


E 


'8 


03 


ID 


E 


I9 


L/R 


HI 


E 


I9 


04 


13 


E 


GND 


CLOCK 


HI 


E 


GND 


OD 





Programming Parameters t* = 25° c 



SYMBOL 


PARAMETER 


LIMITS 
MIN TYP MAX 


UNIT 


V|HH 


Program-level input voltage 


11.5 11.75 12 


V 


'iHH 


Program-level input current 


Output Program Pulse 


50 


mA 


OD, L/R 


50 


All Other Inputs 


5 


'CCH 


Program Supply Current 


400 


mA 


Tp 


Program Pulse Width 


10 50 


fiS 


tD 


Delay time 


100 


ns 


^DV 


Delay Time to Verify 


100 


MS 




Program Pulse duty cycle 


25 


% 


Vp 


Verify-Protect-input voltage 


20 21 22 


V 


IP 


Verify-Protect-input current 


400 


mA 


Tpp 


Verity-Protect Pulse Width 


20 50 


msec 



Programming Waveforms 

V|HH 



I. L/R. A 



Vcc 



CLOCK 
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Highspeed 

Programmable Array Logic Family 

PAL® Series 20A 



U.S. Patent 4124899 



March 1982 



CO 
'v_ 

o 
E 

(D 



o 
c 
o 



Features/Benefits 

• 15ns typical propagation delay 

• Programmable replacement for TTL logic 

• Reduces IC inventories 

• Reduces chip count by greater than 4 to 1 

• Expedites prototyping and board layout 

• Saves space with 20-pin SKINNYDiP'" packages 

• Programmed on standard PROM programmers 

• Programmable three-state outputs 

• Last fuse prevents duplication on a PROM/PAL programmer 



Description 

The PAL Series 20A family utilizes Monolithic Mennories 
advanced self-aligned washed emitter high speed bipolar 
process and the bipolar PROM fusible link technology to 
provide user programmable logic for replacing conventional 
SSI/MSI gates and flip-flops at reduced chip count. 



PART 
NUMBER 


PKG 


GATE ARRAY DESCRIPTION 


PAL16L8A 
PAL16R8A 
PAL16R6A 
PAL16R4A 


N,J,F,L 
N,J,F,L 
N,J,F,L 
N.J.F.L 


Octal 16 Input And-Or-lnvert 
Octal 16 Input Registered And-Or 
Hex 16 Input Registered And-Or 
Quad 16 Input Registered And-Or 



Unused inputs are tied directly to Vqq or GND. Product terms 
with all fuses blown assume the logical high state, and product 
terms connected to both true and complement of any single 
input assume the logical low state. Registers consist of D type 
flip-flops which are loaded on the low to high transition of the 
clock. PAL Logic Diagrams are shown with all fuses blown, 
enabling the designer use of the diagrams as coding sheets. 



The entire PAL family is programmed on inexpensive con- 
ventional PROM programmers with appropriate personality and 
socket adapter cards. Once the PAL is programmed and ver- 
ified, two additional fuses may be blown to defeat verification. 
This feature gives the user a proprietary circuit which is very 
difficult to copy 



The family lets the systems engineer "design his own chip" by 
blowing fusible links to configure AND and OR gates to perform 
his desired logic function. Complex interconnections which 
previously required time-consuming layout are thus "lifted" from 
the PC board and are placed on silicon where they can be easily 
modified during prototype check-out or production. 



The PAL transfer function is the familiar sum of products. Like 
the PROM, the PAL has a single array of fusible links. Unlike the 
PROM, the PAL is a programmable AND array driving a fixed 
OR array (the PROM is a fixed AND array driving a 
programmable OR array). In addition the PAL provides these 
options: 

• Variable input/output pin ratio 

• Programmable three-state outputs 

• Registers with feedback 



Ordering information 



■PROGRAMMABLE ARRAY LOGIC FAMILY 

-NUMBER OF ARRAY INPUTS 

■OUTPUT TYPE 

L = ACTIVE LOW 
R = REGISTERED 



-NUMBER OF OUTPUTS 

-SPEED/POWER 

A ^ HIGH SPEED 

-TEMPERATURE RANGE 
C = OC TO +750 

M = -55C TO +125C (CASE TEMPERATURE] 

-PACKAGE 

N = PLASTIC DIP 
J ^ CERAMIC DIP 
F = FLAT PACK 
L = LEADLESS CHIP CARRIER 

-OPTIONAL HI-REL PROCESSING 
883B = MIL-STD-883, 

METHOD 5004 & 5005 LEVEL B 
883C = MIL-STD-883, 

METHOD 5004 & 5005 LEVEL C 
_ B = MIL-STD-883, 

PAL16L8ACJ883B method 5oo4 equivalent 



PAL* is a registered trademark of Monolithic Memories. 
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PAL16L8A 
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E 
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E 
E 
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--^H^ la] 

3D 



AND 
OR 
GATE 
ARRAY 



--j^-t>o- I4J 



E 
E 
E 
E 
E 
E 
E 
E 
EH 
E 



PALI6R6A 
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ARRAY 



=5n 



ID 
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201 

ID 
ID 



PAL16R4A 



E 
E 
E 
E 
E 
E 
E 
E 
E 
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ID 
ID 
ID 
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ID 
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PAL Series 20A 



Absolute Maximum Ratings 

Supply Voltage, Vqq . ■. . . 

Input Voltage 

Off-state output Voltage 

Storage temperature 



Operating Programming 

-0.5 to 7.0V -0.5 to 12.0V 

-1.5 to 5.5V -1.0 to 12.0V® 

5.5V... 12.0V 

-65° to +150°C 



Operating Conditions 



SYMBOL 


PARAMETER 


MILITARY 
MIN TYP MAX 


COMMERCIAL 
MIN TYP MAX 


UNIT 


Vcc 


Supply voltage 


4.5 5 5.5 


4.75 5 5.25 


V 




Width of clock 


Low 


20 10 


15 10 


ns 


High 


20 10 


15 10 


^su 


Set up time from 

input or feedback to clock 


16R8A 16R6A 16R4A 


30 16 


25 16 


ns 




Hold time 


-10 


-10 


ns 




Operating free-air temperature 


-55 


25 75 


°C 


Tc 


Operating case temperature 


125 




°C 


Electrical Characteristics over operating conditions 


SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


V|L* 


Low-level input voltage 




0.8 


V 


V|H* 


High-level input voltage 




2 


V 


V|C 


Input clamp voltage 


Vcc ^ l^'N •] = -18mA 


-0.8 -1.5 


V 


l|L 


Low-level input current f 


Vcc " MAX V| = 0.4V 


-0.02 -0.25 


mA 


'IH 


High-level input current f 


Vcc " V| ^ 2.4V 


25 


//A 


'l 


Maximum input current 


Vcc " I^AX V| = 5.5V 


1 


mA 


Vol 


Low-level output voltage 


Vcc " "^'N 
V|i_ - 0.8V 

V|H - 2V 


MIL Iql = 12mA 


0.3 0.5 


V 


COM Iql = 24mA 


VoH 


High-level output voltage 


Vcc = MIN 
V||_ - 0.8V 
V|H = 2V 


MIL Iqh = -2mA 


24 2.8 


V 


COM Iqh = -3.2mA 


'OZL 


Off-state output current f 


Vcc = MAX 
ViL = 0.8V 
V|H = 2V 


Vq = 0.4V 


-100 


•//A 


'OZH 


Vq = 2.4V 


100 


/iA 


'OS 


Output short-circuit current** 


Vcc = 5V Vq = OV 


-30 -70 -130 


mA 


'cc 


Supply current 


Vcc ^ 


120 180 


mA 



■f I/O pin leakage is the worst case of 1^. 
■j")" All typical values are at V^ 

* These are absolute voltages with respect to pin 10 on the device and includes all overshoots due to system and/ or tester noise. 
Do not attempt to test these values without suitable equipment. 
*♦ Only one output shorted at a time. 
©Pins 1 and 11 may be raised to 22V max. 
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Switching Characteristics 



Over Operating Conditions 



cvMnrM 

OTiVIDUL 


PARAMETER 


TEST 
CONDiTIONS 


MILITARY 
MIN TYP MAX 


COMMERCIAL 
MIN TYP MAX 


UNIT 




Input or feed- 
back to output 


16R6A 


16R4A 


16L8A 




15 


30 




15 


25 


ns 


^CLK 


Clock to output or feedback 




10 


20 




10 


15 


ns 


^PZX 


Pin 11 to output enable 




10 


25 




10 


20 


ns 


^PXZ 


Pin 11 to output disable 


Ri - 200n 
R2 = 390n 


11 


25 




11 


20 


ns 


tpzx 


Input to 
output enable 


16R6A 


16R4A 


16L8A 


10 


30 




10 


25 


ns 


tpxz 


Input to 
output disable 


16R6A 


16R4A 


16L8A 




13 


30 




13 


, 25 


ns 


^MAX 


Maximum 
frequency 


16R8A 


16R6A 


16R4A 




20 30 


25 


30 




MHz 



(0 



Test Load 



5V 



OUTPUT O- 



-0TEST POINT 



50pF 



Schematic of Inputs and Outputs 



EQUIVALENT INPUT 



TYPICAL OUTPUT 



INPUT a 





OOUTPUT 



Available Programmers 



MANUFACTURER 


PERSONALITY 
CARD SET 


SOCKET ADAPTER 
CONFIGURATION 


Data I/O Corporation 


909-1427 


715 1428-1 
715 1428-2 
715 1428-3 


Pro-Log Corporation 


PM9068 




Stag Systems 


PM202 


AM10H8 AM10L8 
AM12H6 AM12L6 
AM14H4 AM14L4 
AM16H2 AM16L2 
AM16C1 


Structured Design 


SD20/24 




Kontron 


MPP-80S 





o 
E 


O 

!c 
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o 
c 
o 
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Programming 

PAL fuses are programmed using a low-voltage linear-select 
procedure which is common to all 4 PAL types. The array is 
divided into two groups, products thru 31 and products 32 thru 
63, for which pin identifications are shown in Pin Configurations 
below. To program a particular fuse, both an input line and a 
product line are selected according to the following procedure: 



Step 5 Program the fuse by pulsing the output pins, O, of the 
selected product group to V||_||_| as shown in Program- 
ming Waveform. 

Step 6 Lower Vqc (P'" 20) to 6.0 V 

Step 7 Pulse the CLOCK pin and verify the output pin, O, to be 
Low for active Low PAL types or High for active High 
PAL types. 



Step 1 Raise Output Disable, OD, to V|HH 

Step 2 Select an input line by specifying Iq. 'i • '2- '3- 's- '6- '? 
and L/R as shown in Table 1 . 

Step 3 Select a product line by specifying Ag, A-] and A2 one-of- 
eight select as shown in Table 2. 

Step 4 Raise VQQ(pin20)toV|HH 



Step 8 Lower Vqq (pin 20) to 4.5 V and repeat step 7. 

Step 9 Should the output not verify, repeat steps 1 thru 8 up to 
five (5) times. 

This procedure is repeated for all fuses to be blown (see 
Programming Waveforms). 

To prevent further verification, two last fuses may be blown by 
raising pin 1 and pin 11 to Vp. Vqq is not required during this 
operation. 



CO 

o 
E 

(D 

O 
JZ 

o 
c 
o 



Voltage Legend 



L - Low-level input voltage, Vn_ 
H = High-level input voltage, V||_| 



HH = High-level program voltage, 
Z = High impedance (e.g., lOkO to 5.0V) 



INPUT 
LINE 


PIN IDENTIFICATION 




















NUMBER 


I7 


Ir 


*o 


Id 




I9 


1 




L/R 





HH 


HH 


HH 


HH 


HH 


HH 


HH 


L 


Z 


1 


HH 


1 1 11 
HH 


II 11 
HH 


11 11 
HH 


1 1 1 1 
HH 


[ 1 1 1 
HH 


1 J 11 
HH 


1 1 

H 




2 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


L 


HH 


3 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


H 


HH 


4 - 


HH 


HH 


HH 


HM 


HH 


HH 


L 


HH 


Z 


5 


HH 


HH 


HH 


HH 


HH 


HH 


H 


HH 


Z 


6 


HH 


HH 


HH 


HH 


HH 


HH 


L 


HH 


HH 


7 


HH 


HH 


HH 


HH 


HH 


HH 


H 


HH 


HH 


8 


HH 


HH 


HH 


HH 


HH 


L 


HH 


HH 


Z 


9 


HH 


HH 


HH 


HH 


HH 


H 


HH 


HH 


Z 


10 


HH 


HH 


HH 


HH 


HH 


L 


HH 


HH 


HH 


11 


HH 


HH 


HH 


HH 


HH 


H 


HH 


HH 


HH 


12 


HH 


HH 


HH 


HH 


L 


HH 


HH 


HH 


Z 


13 


HH 


HH 


HH 


HH 


H 


HH 


HH 


HH 


Z 


14 


HH 


HH 


HH 


HH 


L 


HH 


HH 


HH 


HH 


15 


HH 


HH 


HH 


HH 


H 


HH 


HH 


HH 


HH 


16 


HH 


HH 


HH 


L 


HH 


HH 


HH 


HH 


Z 


17 


HH 


HH 


HH 


H 


HH 


HH 


HH 


HH 


Z 


18 


HH 


HH 


HH 


L 


HH 


HH 


HH 


HH 


HH 


19 


HH 


HH 


HH 


H 


HH 


HH 


HH 


HH 


HH 


20 


HH 


HH 


L 


HH 


HH 


HH 


HH 


HH 


Z 


21 


HH 


HH 


H 


HH 


HH 


HH 


HH 


HH 


Z 


22 


HH 


HH 


L 


HH 


HH 


HH 


HH 


HH 


HH 


23 


HH 


HH 


H 


HH 


HH 


HH 


HH 


HH 


HH 


24 


HH 


L 


HH 


HH 


HH 


HH 


HH 


HH 


Z 


25 


HH 


H 


HH 


HH 


HH 


HH 


HH 


HH 


Z 


26 


HH 


L 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


27 


HH 


H 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


28 


L 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


Z 


29 


H 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


Z- 


30 


L 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


31 


H 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


HH 



PRODUCT 




PIN IDENTIFICATION 




LINE 






























NUMBER 


O3 


O2 


01 


Oq 


A2 


Al 


Ao 


0, 32 


z 


Z 


z 


HH 


z 


Z 


z 


1, 33 


z 


z 


z 


HH 


z 


z 


HH 


2, 34 


Z 


z 


z 


HH 


z 


HH 


Z 


3, 35 


Z 


z 


z 


HH 


z 


HH 


HH 


4, 36 


z 


. z 


z 


HH 


HH 


z 


Z 


5, 37 


z 


z 


z 


HH 


HH 


Z 


HH 


6, 38 


z 


z 


z 


HH 


HH 


HH 


Z 


7, 39 


z 


z 


z 


HH 


HH 


HH 


HH 


8, 40 


"z 


z 


HH 


Z 


Z 


Z 


Z 


9, 41 


z 


z 


HH 


Z 


z 


Z 


HH 


10, 42 


z 


z 


HH 


z 


z 


HH 


Z 


11, 43 


z 


z 


HH 


z 


z 


HH 


HH 


12, 44 


z 


z 


HH 


z 


HH 


Z 


Z 


13, 45 


z 


z 


HH 


z 


HH 


Z 


HH 


14, 46 


z 


z 


HH 


z 


HH 


HH 


Z 


15,47 


z 


z 


HH 


z 


HH 


HH 


HH 


16, 48 


z 


HH 


Z 


z 


Z 


, Z 


Z 


17, 49 


z 


HH 


Z 


z 


z 


Z 


HH 


18, 50 


z 


HH 


z 


z 


z 


HH 


Z 


19, 51 


z 


HH 


z 


z 


z 


HH 


HH 


20, 52 


z 


HH 


z 


z 


HH 


Z 


Z 


21, 53 


z 


HH 


z 


z 


HH 


Z 


HH 


22, 54 


z 


HH 


z 


z 


HH 


HH 


Z 


23, 55 


z 


HH 


z 


z 


HH 


HH 


HH 


24, 56 


HH 


Z 


z 


z 


Z 


Z 


Z 


25, 57 


HH 


Z 


z 


z 


z 


Z 


HH 


26, 58 


HH 


Z 


z 


z 


z 


HH 


Z 


27, 59 


HH 


z 


z 


z 


z 


HH 


HH 


28, 60 


HH 


z 


z 


■ z 


HH 


Z 


Z 


29, 61 


HH 


z 


z 


z 


HH 


Z 


HH 


30, 62 


HH 


z 


z 


z 


HH 


HH 


Z 


31, 63 


HH . 


z 


z 


z 


HH 


HH 


HH 



Table 1 Input Line Select 



Table 2 Product Line Select 
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Pin Configurations 



PRODUCTS THRU 31 




PRODUCTS 32 THRU 63 



Programmer Requirement t. = 25°c 




SYMBOL 


DEFINITION 


LIMITS 
MIN TYP MAX 


UNIT 


^IHH 


Program-level input voltage 


11 11.5 12 


V 


'iHH 


Program-level input current 


Output Program Pulse 


50; 


mA 


CD, L/R . 


25 


All Other Inputs 


5 


'CCH 


Program Supply Current 


400 


mA 


Tp 


Program Pulse Width 


10 50 


iJiS 


tD 


Delay time 


100 


ns 


*DV 


Delay Time to Verify 


100 


MS 




Program Pulse duty cycle 


25 


% 


Vp 


Verify-Protect-input voltage 


20 21 22 


V 


Ip 


Verify-Protect-input current 


400 


mA 


Tpp 


Verity-Protect Pulse Width 


20 50 


msec 



CO 

.2 
o 
E 



jE 

■4-» 

"5 

c 
o 



Programming Waveforms 

V|HH 



CD 



I, L/R, A 



VCC 



CLOCK 
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Low Power 

Programmable Array Logic Family 



PAL® Series 20-2/-4 

U.S. Patent 4124899 



July 1982 



(0 
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o 
E 

O 

JO 

•4— < 

o 
c 
o 



Features/ Benefits 

• Low power: 1/2 and 1/4 power options off standard PAL 

• Programmable replacement for TTL logic 

• Reduces iC inventories 

• Reduces chip count by more than 4 to 1 

• Expedites prototyping and board layout 

• Save space with 20-pin SKINNYDIP® packages 

• Programmed on standard PROM programmers 

• Programmable three-state outputs 

• Last fuse reduces possibility of copying 

Description 

The PAL family utilizes an advanced Schottky Low Power TTL 
process and the Bipolar PROM fusible link technology to 
provide user programmable logic for replacing conventional 
Low Power SSI/MSI gates and flip-flops at reduced chip count. 

The family lets the systems engineer "design his own chip" by 
blowing fusible links to configure AND and OR gates to perform 
his desired logic function. Complex interconnections which 
previously required time-consuming layout are thus "lifted" from 
PC board etch and placed on silicon where they can be easily 
modified during prototype check-out or production. 

The PAL transfer function is the familiar sum of products. Like 
the PROM, the PAL has a single array of fusible links. Unlike the 
PROM, the PAL is a programmable AND array driving a fixed 
OR array (the PROM is a fixed AND array driving a 
programmable OR array). In addition the PAL provides these 
options: 

• Variable input/output pin ratio 

• Programmable three-state outputs 

• Registers with feedback 

Unused inputs are tied directly to Vqq or GND. Product terms 
with all fuses blown assume the logical high state, and product 
terms connected to both true and complement of any single 
input assume the logical low state. Registers consist of D type 
flip-flops which are loaded on the low to high transition of the 
clock. PAL Logic Diagrams are shown with all fuses blown, 
enabling the designer use of the diagrams as coding sheets. 

The entire PAL family is programmed on inexpensive con- 
ventional PROM programmers with appropriate personality and 
socket adapter cards. Once the PAL is programmed and ver- 
ified, two additional fuses may be blown to defeat verification. 
This feature gives the user a proprietary circuit which is very 
difficult to copy. 



PART 
NUMBER 




GATE ARRAY DESCRIPTION 


PAI inHR-9 


N J F L 


Octal 


10 Input And-Or 


PAI 1?Hfi-? 


N IF! 


Hex 


12 Input And-Or 


DAI 141-14-9 


N 1 F 1 

IM, U, 1 , L 


Quad 


14 Input And-Or 


PAI 1fiHP-P 


N J F L 


Dual 


16 Input And-Or 




N 1 F 1 




16 Input And-Or/And-Or-lnvert 


PAL10L8-2 


N,J,F,L 


Octal 


10 Input And-Or-lnvert 


PAL12L6-2 


N,J,F,L 


Hex 


12 Input And-Or-lnvert 


PAL14L4-2 


N,J,F.L 


Quad 


14 Input And-Or Invert 


PAL16L2-2 


N.J.F.L 


Dual 


16 Input And-Or-lnvert 


PAL16L8-2 


N,J,F,L 


Octal 


16 Input And-Or-lnvert 


PAL16R8-2 


N,J,F,L 


Octal 


16 Input Registered And-Or 


PAL16R6-2 


N,J,F,L 


Hex 


16 Input Registered And-Or 


PAL16R4-2 


N,J,F,L 


Quad 


16 Input Registered And-Or 


PAL16L8-4 


N,J.F,L 


Octal 


16 Input And-Or-lnvert 


PAL16R8-4 


N,J,F,L 


Octal 


16 Input Registered And-Or 


PAL16R6-4 


N,J,F,L 


Hex 


16 Input Registered And-Or 


PAL16R4-4 


N,J,F,L 


Quad 


16 Input Registered And-Or 



Ordering Information 



r 



HARD ARRAY LOGIC FAMILY 
NUMBER OF ARRAY INPUTS 
OUTPUT TYPE 

L = ACTIVE LOW 

C = COMPLEMENTARY 

X = EXCLUSIVE-OR REGISTERED 

A = ARITHMETIC REGISTERED 
NUMBER OF OUTPUTS 

SPEED/POWER 
A = HIGH SPEED 
-2 = 1/2 POWER 
-4 = 1/4 POWER 

TEMPERATURE RANGE 
C = OC TO +75C 
M = -55C TO +125C 
(CASE TEMPERATURE) 

PACKAGE 
N = PLASTIC DIP 
J = CERAMIC DIP 
F = FLAT PACK 

L = LEADLESS CHIP CARRIER 

OPTIONAL HI-REL PROCESSING 
883B = MIL-STD-883, 

METHOD 5004 & 5005 LEVEL B 
883C = MIL-STD-883, 

METHOD 5004 & 5005 LEVEL C 
B = MIL-STD-883, 

METHOD 5004 EQUIVALENT 
C = MIL-STD-883, 
METHOD 5004 EQUIVALENT 
BIT PATTERN NUMBER 



PAL 14 L4-2CJ883BP01234 



PAL^ is a registered trademark of Monolithic Memories 
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PAL Series 20-2 



PAL10H8-2 

HI 1 




Co 



PAL12H6-2 
^ 



20] 

in 



E 
E 
E 
E 

GATE 

□j - ARRAY ZJ_^>— Ja 

E- om 



ID 



PAL14H4-2 

in — I ^ llsl 




PAL16H2-2 




PAL16C1-2 




PAL10L8-2 




PAL12L6-2 




PAL14L4-2 

m 1 ED 



E 
E 
E 

R-| AND 
GATE 
[1 -JARRAY 

E 
E 
E 
E 



•3 
3 



OiD 
—3 



PAL16L2-2 



E 
E 

E 
E 
E 
E 
E 
E 
E 
E 



AND 
GATE 
ARRAY 



20l 

B 



— m 

—3 



PALI6L8-2 




E 
E 
E 
E 
E 
E 
E 
E 
E 
E 



PALI6R8-2 
w — 



-- DO --^O- 



AND 
OR 
GATE 
ARRAY 



3 



00 - ^O- 



- - 00 - ^O- 



1 

ID 
3 



00 - -^o- 



20J 
]I1 



PAL16R6-2 



PAL16R4-2 
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PAL Series 20-4 



PAL16L8-4 



rr 
LL 


1 


jr— 


m 


IT 




~ — i^*" 


i£j 


E 




n 

px) — 1 


ID 


E 






HI 


E 


AND 
OR 




B 


E 


GATE 
ARRAY 


=^ 


3D 


E 






]D 


E 








E 




— 




E 


1 







PAL16R8-4 




PAL16R6-4 




PAL16R4-4 



E 




V 




20! 


E 








ID 


E 










1 


E 






■a 




ID 


E 




AND 
OR 






ID 


E 




GATE 
ARRAY 






1 


E 










33 


E 










ID 


E 










ID 


E 










ID 
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PAL Series 20-2 



Absolute Maximum Ratings operating Programming 

Supply Voltage, Vqq ..-0.5 to 7.0V .-0.5 to 12.0V 

Input Voltage -1.5 to 5.5V . -l.O to 12.0V® 

Off-state output Voltage 5.5V .• 12.0V 

Storage temperature — -65° to +150°C 

Operating Conditions 



SYMBOL 


PARAMETER 


MILITARY 
MIN TYP MAX 


COMMERCIAL 
MIN TYP MAX 


UNIT 


Vqc 


Supply voltage 


4.5 5 t 


4.75 5 5.25 


V 




Width of clock 


16R8-2 16R6-2 16R4-2 


Low 


50 25 


40 25 


ns 


High 


50 25 


40 25 




Set up time from 
input or feedback 


16R8-2 16R6-2 16R4-2 


70 40 


55 40 , 


ns 




Hold time 


-15 


-15 


ns 


Ta 


Operating free-air temperature 


-55 


5 75 


°C 


To 


Operating case temperature 


125 




°C 



Electrical Characteristics over operating conditions 



SYMBOL 


n A D A KAL 1 CD 

PAnAMcTcH 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


V|L* 


Low-level input voltage 




0.8 


V 


V|H* 


High-level input voltage 




2 


V 


V|C 


Input clamp voltage 


Vcc " MIN II = -18mA 


-0.8 -1.5 


V 


'IL 


Low-level input currentf 


Vcc = MAX VI = 0.4V 


-0.02 -0.25 


mA 


'IH 


High-level input currentf 


Vcc = MAX VI = 2.4V 


25 


fxA 


'I 


fvlaximum input current 


Vcc = MAX VI = 5.5V 


1 


mA 


Vol 


Low-level output voltage 


Vcc " MIN 
V|L = 0.8V 
V,H =2V 


10L8-2 10H8-2 
12L6-2 12H6-2 
14L4-2 14H4-2 
16L2-2 16H2-2 
16C1-2 


MIL loL = 4mA 


0.3 0.5 


V 


COM 1 OL = ^mA 


16L8-2 16R8-2 
16R6-2 16R4-2 


MIL loL = 4mA 


COM loL = 8mA 


Vqh 


High-level output voltage 


Vcc = MIN 
V|L = 0.8V 
V,H =2V 


10L8-2 10H8-2 
12L6-2 12H6-2 
14L4-2 14H4-2 
16L2-2 16H2-2 
16C1-2 


MIL loH = -''mA 


2.4 2.8 


V 


COM Iqh = "''T'A 


16L8-2 16R8-2 
16R6-2 16R4-2 


MIL loH = -ImA 


COM loH = -■'fTiA 


'OZL 


Off-state output currentf 


Vcc = MAX 
V||_ = 0.8V 
V,H =2V 


16L8-2 16R8-2 
16R6-2 16R4-2 


Vo = 0.4V 


-100 


mA 


'OZH 


Vq = 2.4V 


100 


mA 


'os 


Output short-circuit current** 


Vcc = 5V 


Vq = OV 


-30 -70 -130 


mA 


'cc 


Supply current 


Vcc = MAX 


10H8-2 12H6-2 14H4-2 16H2-2 1601-2 
10L8-2 12L6-2 14L4-2 16L2-2 


30 45 


mA 


16R4-2 16R6-2 16R8-2 16L8-2 


60 90 





* These are absolute voltages with respect to pin 10 on the device and 
includes all overshoots due to system and/ or tester noise. 
Do not attempt to test these values without suitable equipment. 

e Pins 1 and 11 may be raised to 22V MAX. 



♦* Only one output shorted at a time. 

f I/O pin leakage is the worst case of Iq2x '^^ 'ix °^ ' 'iL ^"'^ 
ft All typical values are at Vj,j,=5V,T^ = 25°C. 
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PAL Series 20-2 



Switching Characteristics 

Over Operating Conditions 



SYMBOL 


PARAMETER 


TEST 
CONDITIONS 


MILITARY 
MIN TYP MAX 


COMMERCIAL 
MIN TYP MAX 


UNIT 


tpD 


Input to 
output 


10H8-2 
16H2-2 
14L4-2 


12H6-2 
10L8-2 
16L2-2 


14H4-2 
12L6-2 
16C1-2 


R-l = 1.12kn 
Rg = 2.2kn 


45 


80 




45 


60 


ns 


^PD 


Input or feed- 
back to output 


16R6-2 


16R4-2 


16L8-2 




30 


65 




30 


50 


ns 


^CLK 


Clock to output or feedback — 2 




20 


50 




20 


40 


ns 


^PXZ/ZY 


Pin 11 to output disable/enable — 


2 


Rl = 400n 


15 


40 




15 


30 


ns 


tpzx 


Input to 
output enable 


16R6-2 


16R4-2 


16L8-2 


R2 = 78on 


30 


65 




30 


50 


ns 


tpxz 


Input to 
output disable 


16R6-2 


16R4-2 


16L8-2 




30 


65 




30 


50 


ns 


^MAX 


Maximum 
frequency 


16R8-2 


16R6-2 


16R4-2 




8 20 


11 


20 




MHz 



o 
E 

(D 
O 

sz 

o 
c 
o 



Test Load 



5V 



Available Programmers 



OUTPUT O- 



I R j 50pF 



-0 TEST POINT 



Schematic of Inputs and Outputs 

EQUIVALENT INPUT TYPICAL OUTPUT 



Vcco 




OVcc 



40n NOM 



MANUFACTURER 


PERSONALITY 
CARD SET 


SOCKET ADAPTER 
CONFIGURATION 


Data I/O Corporation 


909-1427 


715 1428-1 
715 1428-2 
715 1428-3 


Pro-Log Corporation 


PM9068 




Stag Systems 


PM202 


AM10H8 AM10L8 
AM12H6 AM12L6 
AM14H4 AM14L4 
AM16H2 AM16L2 
AM16C1 


Structured Design 


SD20/24 





O OUTPUT 
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PAL Series 20-4 



Absolute Maximum Ratings operating Programming 

Supply Voltage, Vqq -0.5 to 7.0V -0.5 to 12.0V 

Input Voltage -1.5 to 5.5V -1.0 to 12.0V® 

Off-state output Voltage .5.5V 12.0V 

Storage temperature / -65° to +150°C 



Operating Conditions 



SYMBOL 


PARAMETER 


MIN 


MILITARY 
TYP MAX 


COMMERCIAL 
MIN TYP MAX 


UNIT 


Vcc 


Supply voltage 


4.5 


5 5.5 


4.75 


5 


5.25 


V 


tw 


Width of clock 


16R8-4 16R6-4 16R4-4 


Low 


70 


25 


50 


25 




ns 


High 


70 


25 


50 


25 




^su 


Set up time from 
input or feedback 


16R8-4 16R6-4 16R4-4 


120 


45 


100 


45 




ns 


th 


Hold time 





-15 





-15 




ns 




Operating free-air temperature 


-55 





5 


75 


°C 




Operating case temperature 


125 




°C 



Electrical Characteristics over operating conditions 



SYMBOL 


PARAMETER 


TEST CONDITIONS 


MIN TYP MAX 


UNIT 


V|L* 


Low-level input voltage 




0.8 


V 


V|H* 


High-level input voltage 




2 


V 


V|C 


Input clamp voltage 


Vcc ^ MIN II = -18mA 


-0.8 -1.5 


V 


l|L 


Low-level input currentf 


Vcc " MAX VI = 0.4V 


-0.02 -0.25 


mA 


l|H 


High-level input currentf 


Vcc = MAX VI = 2.4V 


25 


mA 


l| 


Maximum input current 


Vcc " MAX VI = 5.5V 


1 


mA 


Vol 


Low-level output voltage 


Vcc " MIN 
V||_ = 0.8V 
V|H =2V 


16L8-4 16R8-4 
16R6-4 16R4-4 


MIL Iq|_ = 4mA 


0.3 0.5 


V 


COM Iq|_ = 4mA 


VOH 


High-level output voltage 


Vcc = MIN 
V|L = 0.8V 
V|H =2V 


16L8-4 16R8-4 
16R6-4 16R4-4 


MIL lQH = -1mA 


2.4 2.8 


V 


COM Iqh = -ImA 


'OZL 


Off-state output current! 


Vcc = MAX 
V|L = 0.8V 
V|H =2V 


16L8-4 16R8-4 
16R6-4 16R4-4 


Vq = 0.4V 


-100 


mA 


'OZH 


Vq = 2.4V 


100 




'os 


Output short-circuit current** 


Vcc 5V vo = ov 


-30 -70 -130 


mA 


'cc 


Supply current 


Vcc = MAX 


16R4-4 16R6-4 16R8-4 16L8-4 


30 50 


mA 



* These are absolute voltages with respect to pin 10 on the device and 
includes all overshoots due to system and/or tester noise. 
Do not attempt to test these values without suitable equipment. 

® Pins 1 and 11 may be raised to 22V MAX. 



Only one output shorted at a time, 
■f" I/O pin leakage is the worst case of I 
ft All typical values are at V^^ = 5V,T^ = 25°C 



ozx o^'ix^ s-' 



IL^"^'0ZH- 
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PAL Series 20-4 



Switching Characteristics 

Over Operating Conditions 



SYMBOL 


PARAMETER 


TEST 


MILITARY 
MIN TYP MAX 


COMMERCIAL 
MIN TYP MAX 


UNIT 




Input or feed- 
back to output 


16R6-4 16R4-4 16L8-4 


Rl =800n 
R2 = 1.56K n 


55 100 


55 80 


ns 


*CLK 


Clock to output or feedback — 4 


40 80 


40 60 


ns 


^PXZ/ZY 


Pin 11 to output disable/enable — 4 


25 50 


25 40 


ns 


^PZX 


Input to 
output enable 


16R6-4 16R4-4 16L8-4 


50 100 


50 75 


ns 


tpxz 


Input to 
output disable 


16R6-4 16R4-4 16L8-4 


50 100 


50 75 


ns 


^MAX 


Maxinnum 
frequency 


16R8-4 16R6-4 16R4-4 


5 10 


7 10 


MHz 



(O 
Q 

O 

E 

0) 



o 

JO 

-*— • 

o 
c 
o 



Test Load 



OUTPUT O 




TEST POINT 



Rj :i: 50pF 



Schematic of Inputs and Outputs 



'CCO 



EQUIVALENT INPUT 



TYPICAL OUTPUT 



INPUT 




OVcc 



40(1 NOM 



Available Programmers 



C OUTPUT 



MANUFACTURER 


PERSONALITY 
CARD SET 


SOCKET ADAPTER 
CONFIGURATION 


Data I/O Corporation 


909-1427 


715 1428-1 
715 1428-2 
715 1428-3 


Pro-Log Corporation 


PM9068 




Stag Systems 


PM202 


AM10H8 AM10L8 
AM12H6 AM12L6 
AM14H4 AM14L4 
AM16H2 AM16L2 
AM16C1 


Structured Design 


SD20/24 
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PAL Series 20-2/-4 



Programming 

PAL fuses are programmed using a low-voltage linear-select 
procedure which is common to all 19 PAL types. The array is 
divided into two groups, products thru 31 and products 32 thru 
63, for which pin identifications are shown in Pin Configurations 
below. To program a particular fuse, both an input line and a 
product line are selected according to the following procedure: 



Step 5 Program the fuse by pulsing the output pins, O, of the 
selected product group to V|j^l^ as shown in Program- 
ming Waveform. 

Step 6 Lower Vqq (pin 20) to 6.0 V 

Step 7 Pulse the CLOCK pin and verify the output pin, O, to be 
Low for active Low PAL types or High for active High 
PAL types. 



Step 1 Raise Output Disable, OD, to V||_|H 

Step 2 Select an input line by specifying Iq. h - '2- '3- U- 's- '6- '? 
and L/R as shown in Table 1. 

Step 3 Selects product line by specifying Aq, Ai andA2 one-of- 
eight select as shown in Table 2. 

Step 4 Raise Vqc (Pin20)toV|HH 



Step 8 Lower Vqq (pin 20) to 4.5 V and repeat step 7. 

Step 9 Should the output not verify, repeat steps 1 thru 8 up to 
five (5) times. 

This procedure is repeated for all fuses to be blown (see 
Programming Waveforms). 

To prevent further verification, two last fuses may be blown by 
raising pin 1 and pin 11 to Vp. Vqq is not required during this 
operation. 



Voltage Legend 



L = Low-level input voltage, V|l 
H = High-level input voltage, V||_| 



HH = High-level program voltage, y\\-\\-\ 
Z = High impedance (e.g., lOkfl to 5.0V) 



INPUT 
LINE 


PIN IDENTIFICATION 




















NUMBER 




'b 


Ic 
'o 


\a 
'4 


'J 




' 1 


In 


L/R 





HH 


HH 


HH 


HH 


HH 


HH 


HH 


L 


Z 


1 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


H 


z 


2 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


L 


HH 


3 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


H 


HH 


4 


HH 


HH 


HH 


HH 


HH 


HH 


L 


HH 


Z 


5 


HH 


HH 


HH 


HH 


HH 


HH 


H 


HH 


Z 


6 


HH 


HH 


HH 


HH 


HH 


HH 


L 


HH 


HH 


7 


HH 


HH 


HH 


HH 


HH 


HH 


H 


HH 


HH 


8 


HH 


HH 


HH 


HH 


HH 


L 


HH 


HH 


Z 


9 


HH 


HH 


HH 


HH 


HH 


H 


HH 


HH 


Z 


10 


HH 


HH 


HH 


HH 


HH 


L 


HH 


HH 


HH 


11 


HH 


HH 


HH 


HH 


HH 


H 


HH 


HH 


HH 


12 


HH 


HH 


HH 


HH 


L 


HH 


HH 


HH 


Z 


13 


HH 


HH 


HH 


HH 


H 


HH 


HH 


HH 


. Z 


14 


HH 


HH 


HH 


HH 


L 


HH 


HH 


HH 


HH 


15 


HH 


HH 


HH 


HH 


H 


HH 


HH 


HH 


HH 


16 


HH 


HH 


HH 


L 


HH 


HH 


HH 


HH 


Z 


17 


HH 


HH 


HH 


H 


HH 


HH 


HH 


HH 


, Z 


18 


HH 


HH 


HH 


L 


HH 


HH 


HH 


HH 


HH 


19 


HH 


HH 


HH 


H 


HH 


HH 


HH 


HH 


HH 


20 


HH 


HH 


L 


HH 


HH 


HH 


HH 


HH 


Z 


21 


HH 


HH 


H 


HH 


HH 


HH 


HH 


HH 


Z 


22 


HH 


HH 


L 


HH 


HH, 


HH 


HH 


HH 


HH 


23 


HH 


HH 


H 


HH 


HH 


HH 


HH 


HH 


HH 


24 


HH 


L 


HH 


HH 


HH 


HH 


HH 


HH 


Z 


25 


HH 


H 


HH 


HH 


HH 


HH 


HH 


HH 


^ Z 


26 


HH 


L 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


27 


HH 


H 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


28 


L 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


Z 


29 


H 


HH 


HH 


HH 


HH 


HH 


HH 


HH 


Z 


30 


L 


HH 
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PRODUCT 
LINE 


PIN IDENTIFICATION 
















NUMBER 


O3 


O2 


01 


Oo 


A2 




Ao 


0, 32 


Z 


Z 


z 


1 II 1 

MH 


■7 


■7 


7 
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HH 
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Table 1 Input Line Select 



Table 2 Product Line Select 



MonolUhlo 
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PAL Series 20-2/-4 



Pin Configurations 



PRODUCTS THRU 31 




PRODUCTS 32 THRU 63 



Programming Parameters t^ = 25° c 




SYMBOL 


PARAMETER 


LIMITS 
MIN TYP MAX 


UNIT 


V|HH 


Program-level input voltage 


11 11.5 12 


V 


'iHH 


Program-level input current 


Output Program Pulse 


50 


mA 


OD. L/R 


25 


All Other Inputs 


5 


'CCH 


Program Supply Current 


400 


mA 




Program Pulse Width 


10 50 


MS 


to 


Delay time 


100 


ns 




Delay Time to Verify 


100 


^is 




Program Pulse duty cycle 


25 


% 


Vp 


Verify-Protect-input voltage 


20 21 22 


V 


Ip 


Verify-Protect-input current 


400 


mA 


Tpp 


Verify-Protect Pulse Width 


20 50 


msec 



(0 


o 

E 




o 
c 
o 



Programming Waveforms 

V|HH 



OD 



I. L/R, A 



VCC 



CtOCK 
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MOTOROLA 

FOR CUSTOM LSI/VLSI BIPOLAR CIRCUITS 



The Expanding Motorola Macrocell Family 





MCA 


MCA 


MCA 


MCA 


MCA 


MCA 


MCA 


Parameter 


600ECL 


1200ECL 


2500ECL 


1000R ECL 


500ALS 


ISOOALS 


2800ALS 


Maximum Gate Equivalent 


625 


1192 


2472 


960 


533 


1280 


2720 


Major Macrocells 


24 


48 


110 


40 


24 


60 


130 


Input/Interface Cells 


25 


32 






26 


40 


120 I/O 


Output Macrocells 


18 


26 


68 


40 


24 


40 


Memory Bits 








512 








Maximum Gate Delay 


1.2 


1.2 


0.5 


- 0.5 


4.0 


4.0 


1.6 


Maximum Toggle Freq. 


160 


160 


300 


300 


50 


50 


80 


Power Dissipation 


2.5 


4.0 


8 


8 


1.0 


1.6 


2.5 


Package: Dual-ln-Line 


28,40 








28.48 


40,48 




Package: Chip Carrier 


68 


68 


149 


149 


68 


68,84 


84,149 


Temperature Range 


0-70 


0-70 


0-70 


0-70 


0-70 


0-70 


0-70 


I/O Interface 


10K 


10K 


10KH/100K 


10KH/100K 


TTL7ALS 


TTL/ALS 


TTL/ALS 


Design Interface 


CAD 


CAD 


CAD 


CAD 


CAD 


CAD 


CAD 


Availability 


Now 


Now 


4082 


1083 


Now 


Now 


1083 



M10900 FAMILY 



The Ml 0900 family is a series of very high performance bipolar LSI products designed off the MECL Macrocell Array offering. 
While the Macrocell Array is normally used for custom circuits which require option development time and costs, the Ml 0900 
family is a standard product ordered like any other MECL 10,000 circuit. 

MCI 0900Z — 8-Bit ALU with Parity 

MC10901Z — 8 X 8 Bit Expandable Multiplier 

MCI 0902Z — 8-Bit BCD/Binary ALU 

MC10904Z — Micro-Code Sequencer 

MC10905Z — Error Detect and Correct 



Macrocell Array Literature — Available from Motorola Semiconductor Sales Offices. 



Order No. 


Title 


BR-107 
BR-110 
BR-112 
By Full Title 
By Full Title 
By Full Title 
AN-874 


Design Manual-MECL 10,000 Macrocell An-ays 

Design Manual-High Perfonnance TTL Macrocell Arrays 

Brochure-High Perfonnance TTL Compatible Macrocell Arrays 

Motorola Regional Computer-Aided Design Center 

Macrocell Arrays — An Alternative to Custom LSI 

Remote CAD System Helps Designers Develop Custom VLSI Chips 

Macrocell Arrays: Concept-Features-CAD Interface 
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MACROCELL ARRAY 



o 

3 
•D 
C 

o 
o 

E 

(D 
CO 

i5 
o 

o 

o 



Motorola's Macrocell Array products provide a means for 
economical custom LSIA/LSi logic circuits. Performance is 
achieved by the combination of an advanced MOSAIC 
(Motorola Oxide Isolated Self-Aligned Implanted Circuit) bi- 
polar integrated circuit process and a series gated emitter- 
coupled logic (ECL) macrocell circuit technology. 

In ALS-TTL arrays, a series of input and output circuits 
provide level translation from the ECL macrocells to the out- 
side TTL world. 

Advantages of the macrocell array concept include: 

1 . Proprietary custom LSI circuits. 

2. Quick design turn-around time. Normally within 7 weeks! 

3. MSI complexity macrocell logic blocks rather than basic 
gates. 

4. Computer Aided Design (CAD) csutomer interface. 

5. Family of array complexities, so the cost, performance, 
power dissipation and package can be optimized to 
match the system need. 

6. Common macrocell library, design rules and CAD in- 
terface for all arrays. 



MCA2500ECL MACROCELL 
ARRAY LAYOUT 



11 VERTICAL 
ROUTING CHANNELS 
AT EDGE OF ARRAY 



30 HORIZONTAL 
ROUTING CHANNELS 
OVER EACH M CELL 



mmm 



fflffl 



BBfflffl 



O — OUTPUT CELL. 



G — MASTER BIAS GENERATOR. 
C — CLOCK GENERATOR. 



The CAD Interface System 



CUSTOMER 



DESIGN 
INFO 

PASSWORD 



PLACE & 
ROUTE 
INPUT 

HARD COPY 
UNIT 



SIM & 
TEST 
INPUT 

FAULT 
GRADE 
OUTPUT 



ENTRY FEE 



WACC 



SIMULATION 
FAULT GRAD 
ETC. 



CELL 
LIBRARY 



A macrocell array computer aided 
design customer interface provides 
the link between Motorola and a 
customer doing an array option. 
Programs in the CAD system handle 
the graphics interface, performance 
and logic simulation, automatic place 
and route, error checking, and 
documentation. 



PARAMETRIC 
TEST INFO 



PRODUCT 



COMPLETE 
TEST 
INFO. 

TEST 



FINAL 
GRAPHICS 



MOTOROLA 



WAFER 
PROC. 



MASKS 
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Custom Capabilities 



National Semiconductor has been meeting the need for ef- 
ficient, reliable, CUSTOM MOS/LSI design and fabrication 
since 1975. Our fabrication expertise makes us a logical 
source for CUSTOM MOS/LSI circuits, whether of our de- 
sign or produced from customer-owned tooling. (COT). 

WHY USE CUSTOM? 

Today's multifaceted electronics industry presents 
several approaches to systems design, including discrete, 
integrated and programmable circuitry. How can design- 
ers determine which will be the most effective for im- 
plementing a distinctive system? 

For many applications, standard integrated circuits may 
be inappropriate. The tradeoffs between board real estate, 
power consumption,, complexity, and reliability must 
somehow be measured in terms of system cost reduction 
coupled with confidentiality. 

One approach, large scale integration (LSI), incorporates 
thousands of electronic functions into a single chip, re- 
ducing the number of components required in a system. A 
variety of standard LSI circuits are available through 
distribution, and they will allow fast development of many 
standard systems. A unique design, however, could re- 
quire several standard circuits, wasting much of the capa- 
bility of each. As system complexity and unit volume in- 
crease, a more space and cost-effective solution will need 
to be found. 

System cost reductions begin with grouping functions 
that require numerous components into one or two 
CUSTOM LSI chips. As the component count is lowered, 
the number of electrical interconnections is lessened. 
This results in a reduction in: 

• troubleshooting time and cost 

• initial checkout costs 

• assembly costs 

• field repairs and warranty costs 
and an increase in product reliability. 



Lower costs mean improved profits. A custom chip is in- 
variably less expensive than off-the-shelf or semi-custom 
because you do not pay for unused capabilities. In addi- 
tion, many of the costs associated with handling, assem- 
bly and inspection are eliminated. The more complex your 
product, the more profitable a high density custom chip 
can be. 

When design expenses are amortized, the total cost per 
average chip declines dramatically with volume. As 
demonstrated in this break-even graph, the CUSTOM 
MOS/LSI approach becomes cost-effective above 20 thou- 
sand units annually. 

EXCLUSIVITY BROADENS AND PROTECTS 
MARKET SHARE!! 

A CUSTOM LSI circuit requires less space and often less 
power than a series of discrete components. Design and 
style options are wider, and problems associated with 
heat dissipation are reduced. This gives you a real com- 
petitive edge. 

National Semiconductor's advanced process technolo- 
gies let you design exciting features into your circuit 
which might otherwise be impossible or too costly for ad- 
vantageous pricing. Our broad product line allows us to 
offer you a wide selection of fabrication processes that is 
difficult to find elsewhere in the industry. 



Technology 



Silicon Gate 



Metal Gate 



CMOS 



NMOS 
XMOS 



single poly 
single poly 
dual poly 
dual poly 
dual metal 

(HMOS) 



3m 
4m 

3m 

An 
5m 
3m 



CMOS (guard band) 7m 
(field implant) 7m 



NMOS 
PMOS 



5m 
8m 




4 STANDARD 
" CIRCUITS 

SEMI-CUSTOM 
^ ARRAYS 

^ MICROPROCESSOR 
i CUSTOM 



20 30 40 50 60 70 80 90 100 
ANNUAL VOLUME IN THOUSANDS 
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This versatility allows^us to use the most economical proc- 
ess for your circuit. Our vast experience is available to you 
throughout the development of your circuit. National 
Semiconductor's custom design group is prepared to 
work with your organization on any level, whether we de- 
sign a circuit from your specifications or fabricate it from 
your tooling. 



A PRODUCTIVE PARTNERSHIP 

An increasing number of systems manufacturers prefer to 
design their own custom circuits, or refer the design to an 
engineering consulting firm. Others, especially high vol- 
ume users, may already have a circuit in production and 
are seeking the security of a second manufacturing 
source. In any case, National Semiconductor is a logical 
choice for fabricating, assembling and testing circuits 
from customer-owned tooling. 



The following responsibility and flow diagrams indicate 
the role played by you, the customer, and/or your desig- 
nated design house (it can be your own in-house design 
team, an outside consultant, or NSC), and National 
Semiconductor as your silicon foundry. 



Our design specialists are available for consultation with 
either your staff or an independently contracted design 
firm— at any point in the development cycle. 



NATIONAL SEMICONDUCTOR — 

BECAUSE YOUR SYSTEMS ARE DISTINCTIVE 

National Semiconductor's CUSTOM LSI circuits have 
helped many large and smali companies meet the increas- 
ing demand for compact, sophisticated electronic prod- 
ucts. We're ready to devote our vast knowledge and experi- 
ence to designing and/or fabricating high-quality, reliable, 
cost-effective custom circuitry for your systems. With 
your success as our goal, we'll dedicate our resources to 
your needs and hope that you will consider us as your own 
semiconductor facility. 

These resource facilities include: 

• Ability to perform as our own second source through 
multiple fabrication and assembly facilities 

• 5' wafer fabrication facilities 

• Dedicated design engineering 

• Dedicated product engineering 

• Dedicated GAD/CAM design 

• Remote CAD/CAM hook-up (via MODEM) 

• 3 design centers (U.S. and Europe) 

• Cell Array library 

• Dedicated assembly and test 

• Dedicated marketing staff 

Let's get together now to develop the right program for 
your company. Call your National sales representative or 
one of our field applications engineers— or contact us 
directly at one of our offices— to arrange a preliminary 
meeting. 



Custom Fabrication Responsibilities 

Customer/Design House NSC Custom Fabrication 

I. Design/Development 



ri 



Product Definition 

I 



Design 



Layout 



Design Rules 



Design Rule Check 


1 DRC Software 


Calma Data-Base Tape 
(GDS-I or GDS-II preferred) 




Mask Generation/Sizing 




1 



Test Program 




Test 


Generation 




Development 



Prototype Venf<ation 



Wafer Fabrication 



Wafer Sort 



Assembly 
I 



Final Test ~ J 

ZJ^ 



II. Pik3t Production/Characterization 



Prototype Verification 




Wafer Fabrication 
Cfiaractenzatibh & 
Qualification 







Wafer Sorting 
* 



Assembly 
I 



Pitot Acceptance 



Final Test 



Product Approval 



Production 
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Product Overview 



Features 



The objectives of National's Gate Array Design Automa- 
tion System are 

• To achieve automated layouts of complex logic cir- 
cuits by using "macrocells" from the reference li- 
brary with 2-layer metal interconnects. 

• Automatic cell placement and high-yield intercon- 
nect routing. 

• To provide automatic layout and logic verification for 
error-free designs. 



■ Graphics entry 

■ Logic simulation 

■ Fault grading 

■ Testability analysis 

■ Automatic placement 

■ Automatic routing 

■ Performance verification 

■ P.G. tape compatibility 



Development System for Gate-Arrays Diagram 



PERFORMANCE 
VERIFICATION 



ijERMmATj 



LOGIC 
SIMULATION 
■•LOGCAP' 



REMOTE 
DESIGN ENTRY 



AUTO 
PLACEMENT 
AND ROUTING 
V-R SOFTWARE 



AUTO TEST 

TAPE 
GENERATION 



P.G TAPE 
GENERATION 

TO CREATE 
METAL1/VIA 
MASKS 



METAL1VIA 
AND METAL2 
MASKS ON 
UNFINISHED 
DIFFUSION SET 




Design Automation System 



CUSTOMER START 



LOGIC 
DESIGN 



NATIONAL 
SEMICONDUCTOR 
SOFTWARE 



NETWORK 
DESCRIPTION 
TEST VECTORS 



CUSTOMER 
ACCEPTANCE 



LOGIC 
SIMULATION 



FAULT 
SIMULATION 
AND GRADING 



NATIONAL 


TEST 






U 


NATIONAL 


SEMICONDUCTOR 


TAPE 




1 ► 


ACCEPTANCE 



DESIGN 
VERIFICATION 



CUSTOMER 
ACCEPTANCE 



TESTABLE 
ANALYSIS 



PLACEMENT 
AND ROUTING 



PROTOTYPE 
EVALUATION 



LOGIC SIMULATION 
WITH PLACED AND 
ROUTED ELEMENTS 



PATTERN 
GENERATOR 
TAPE 
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sex 6324A High-Performance 2.4 k CMOS Gate Array 
Macro Library Specifications 



General Description 

This versatile 2.4k gate array utilizes silicon-gate dual- 
layer metal CMOS (M^CMOS) technology to achieve 
operating speeds similar to S-TTL with the inherent 
lower power consumption of standard CMOS integrated 
circuits. All outputs have the ability to drive 10 LSTTL 
loads. All inputs have high noise immunity and are pro- 
tected from damage due to static discharge. 

To enhance user applications, the device is offered in 
three attractive 124-pin package options. Smaller pin 
count packages are available upon request. 



Features 

■ 2.4k gates 

■ 2.0ns internal tpD 

■ CMOS power dissipation 

■ "LS" driye capability 

■ Full design automation support 

— 80% utilization 

— 100% auto place and route 

■ 124 pins maximum 

— 55 inputs 

— 56 1/Os 
-6Vdd 
-6Vss 

— Itest 



SOX 6324A Topology 




TRI-STATE® is a registered trademarl< of National Semiconductor Corp. 
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Absolute Maximum Ratings 

Supply Voltage -0.5 to 7 V 

Input or Output Voltage -0.5 to Vcc+0.5 V 

Storage Temperature -65°C to 150°C 

Power Dissipation (Package Dependent) 1W 
Lead Temperature SOO^C 



Recommended Operating Conditions 



Symbol 

Vcc 

Vi.Vo 
Iq 
Ice 
Ta 



Parameter 

DC Supply Voltage 

Input or Output 
Voltage 

High or Low Level 
Output Current 

Vcc or Ground 
Current per pad 

Operating Temper- 
ature Range 



Min. 

3 



Max. 

6 



Unit 

V 






Vcc 


V 





±25 


mA 





±50 


mA 


■40 


+85 


"C 



DC Electrical Characteristics Vcc = 5V±10%, Min./Max. limits apply across temperature 

unless otherwise specified. 



Symbol 


Parameter 


Conditions 


Min. 


Max. 


Unit 


V|H 


High Level Input Voltage 


Vo = 0.5V or Vcc-1 V.IIqI = 1/iA 


Vcc -1.4 




V 


V|L 


Low Level Input Voltage 


Vo = 0.5Vor Vcc-1V,|Io|=1mA 




0.9 


V 


VoH 


High Level Output Voltage 


V| = Vcc orGND,|lo|=1fiA 


Vcc-0.05 


V 




Vol 


Low Level Output Voltage 


V, = VccorGND,|lol = lMA 




0.05 


V 


'oh 


High Level Output Current 


V| = Vcc or GN D, Vo = Vcc-0.8 V 


-4 




mA 


Iql 


Low Level Output Current 


V| = Vcc orGND, Vo = 0.4V 


4 




mA 


Vihttl 


Min. High Level TTL i/p voltage 
(for TTL i/p option) 


Vo = 0.5Vor Vcc-1 V.l Id =1mA 


2 




V 


ViLttl 


Max. Low Level TTL i/p voltage 
(for TTL i/p option) 


Vo = 0.5V or Vcc-1 V,|Io|=1mA 




0.8 


V 


l| 


Input Current (without pull-up resistor) 


V| = Vcc or GND 




±1 




Ice 


Supply Current 


V| = Vcc orGND, Ta = 25"'C 




100 




AC Electrical Characteristics Vcc= 


5V at 25''C. 








Symbol 


Parameter 


Conditions 


Min. 


Max. 


Unit 


tpLH 
tpHL 


Output buffer (Non-inverting, 
non-TRI-STATE®) 


tr = tf = 5ns, 0-5V 
Cl = 15pF 




6 
6 


ns 
ns 


tpLH 
tpHL 


Input Buffer (TTL type— non-inverting) 


tr = tf = 5ns, 0-3 V 
Cl=1pF 




4 
6 


ns 
ns 


tpLH 
tpHL 


Input Buffer (CMOS type — inverting) 


tr = t, = 5ns, 0-5 V 
Cl=1pF 




3 
2 


ns 
ns 


tpLH. 
tpHL 

*P2L 
tpZH 
tpLZ. 
tpHZ 


Output TRI-STATE (Non-inverting) 


tr = tf = 5ns 

0-5V Delays measured at 
Cl = 50pF 50% point between 

start and target voltage 

RL = 1kQ 




8 

9 
7 

21 


ns 

ns 
ns 

ns 


tpLH 
tpHL 


Internal 2 I/p NAND 


tr = tf = 5ns 

0-5 V, load equivalent to fanout 
of 3 and 100 mils of interconnect 




3.2 
3.5 


ns 
ns 


tpHLi 
tpLH 




As above with Cl = OpF 




1.2 


ns 
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Packaging 

Two 124-pin packages are available 

1. Ceramic Chip Carrier 

2. Plastic Chip Carrier 

A 120-pin area grid package is also available and package 
options down to a 48-pin dual-in-line are available. 

The area grid packaging provides rapid turn-around cap- 
ability to the user. This package type consumes less 
board area. 

Chip carriers provide "footprint" compatible alterna- 
tives to the user, enabling fast building of prototypes 
with ceramic and less expensive production parts with 
plastic. 

Power Dissipation 

Power dissipation is a function of clock rate and circuit 
configuration. For power dissipation estimation pur- 
poses, the value 35^W/GateMHz can be used for gates 
within the array. Note: Output buffers driving large capa- 
citive loads at high bit rates generally tend to dominate 
the power consumption of most options. 

Array Organization 

The array has 795 cells organized in 15 columns of 53 
cells per column. With three 2-input gates per cell, there 
are 2385 total gates (795x3). To guarantee routeability 
of a user's chip system or "option," it is recommended 
that not more than 80% of the cells be used, which equals 
1906 gates. The routeability is, of course, dependent upon 
the specificlogic implemented. 

Load Factor: A load factor of one, equal to 0.155pF, is 
equivalent to driving a single inverter (P- and N-channel 
transistors). Some macro inputs have load factors great- 
er than 1, i.e., total capacitance on any input equals load 
factor multiplied by Q.155pF. 

Library of Macro Cells 

The follov^^ing is a list of "hardvirare" macros from which 
the user may select functions to implement his system. 
The Intracellular wiring of these macros is constant 
regardless of where they appear in the array. NSC plans 
to expand the library to cover 80 macros. In addition to 
this list, "software" macros having functions such as 
counters, shift registers, arithmetic logic, and other 
large functions composed of many cells will be available 
to the user via the NSC CAD software. The cells 
comprising these "software" macros may have varying 
spatial relationships to each other from chip to chip. 



Truth Table 



Hardware fVlacro Library 







Oty. of 






'ilacro 


Elements/ 


Page 


Macro 


Type 


Cells 


Number 


NAND, Triple 2-lnput 


Sl 


3/1 


5 


NAND. Dual 2-lnput plus 








complemeni' 


S3 


2/1 


6 


NAND. Dual 3 lnpul 


82 


2/1 


5 


'NAND, Triple 3-lnpul plus 








complemeni 


03 


3/2 


1 1 


NAND. Triple 4 lnput 


Dl 


3/2 


10 


NAND, 5-lnput 


D2 


1/2 


10 


NOR, Triple 2-lnpul 


S4 


3/1 


6 


NOR, Dual 2-lnput plus 








complement 


S6 


2/1 


7 


NOR, Dual 3-lnput 


35 


2/1 


6 


NOR, Triple 3-lnpul plus 








complement 


06 


3/2 


12 


NOR, Triple 4-lnput 


D4 


3/2 


11 


NOR, 5-lnput~ 


D5 


1/2 


11 


XOR, 2-lnput 


S11 


1/1 


8 


AND-NOR, 2-2 with complement 


815 


1/1 


9 


OR-NAND, 2-2 with complement 


814 


1/1 


9 


LATCH. 2-lnput NAND R-S with 








2-1 NAND 


812 


1/1 


8 


LATCH, 2-lnput NOR R S with 








2-1 NOR 


813 


1/1 


9 


D-FLIP-FLOP 


D9 


1/2 


12 


D-FLIP-FLOP with Set and 








Reset 


Tl 


1/3 


13 


INVERTER, Quad 


88 


4/1 


7 


BUFFER, CLOCK Triple 


87 


3/1 


7 


BUFFER, DuaLTRI-STATE' . 








INVERTING 


89 


2/1 


7 


BUFFER, TRI-STATE NON- 








INVERTING 


810 


1/1 


8 


MUX, 2-1 


816 


1/1 


10 


rary of Input Cells 












Macro 


Page 


Input Cell 




Typo 


Number 


Input Butter, Non-inverting, TTL IN 






with pull-up resistor 




1 1 


13 


Input Buffer, Non-inverting, TTL IN 






without pull-up resistor 




1 2 


14 


Input Buffer, Inverting. CMOS IN with 






pull-up resistor 




1 3" 


14 


Input Buffer, Inverting, CMOS IN 








without pull-up resistor 




1 4 


14 


"input Buffer, Short circuit with pull-up 






resistor 




1 5 


14 


*lnput Buffer, Short circuit without 








pull-up resistor 




1 6 


14 



TMC 


DT 


TSTC 


Output Conditions 


L 


X 


H 


TRI-STATE 


L 


H 


L 


L 


L 


L 


L 


H 


H 




*- NO TEST MODE 



On-Chip Test Circuit 

All options of the SCX 6324 are provided with an on-chip 
test circuitry at the cost of a single input pin, to create 
TEST MODE. With this pin active (LOW), two additional 
pre-defined inputs are jointly employed to force all out- 
puts to HIGH, LOW or Hl-Z states and thus reduce test 
time in gathering output parametrics at sort. These two 
pins further function as conventional (either TTL or 
CMOS) inputs (when TEST MODE, HIGH) with no perfor- 
mance penalty apparent to the user in terms of AC or 
DC performance. 

TEST MODE (TMC): A low at this input will activate the test 
circuitry. All output buffers are to be 
driven by TEST DATA (DT) and TRI- 
STATE (TEST) pins. 

TRI-STATE (TSTC): A HI at this input together with TMC low 
puts all TRI-STATE output buffers to Hl- 
Z state. 

TEST DATA (DT): Input to this pin. with TMC low. forces 
all outputs to either high or low (re- 
versed polarity). 
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Library of I/O Cells 





M 3 cr o 


Page 




Type 


M 1 1 m r 

( V U 1 11 UCI 


I/O Buffer. TRI-ST ATE® Output, TTL 






Input without pull-up resistor 


I/O 1 


15 


I/O Buffer, TRI-STATE Output, CMOS 






Input without pull-up resistor 


I/O 2 


16 


I/O Buffer, TRI-STATE Output. Short 






Circuit Input without pull-up resistor 


I/O 3 


1 7 


Non-inverting, CMOS Output 


I/O 4 


17 . 


Non-inverting, TTL Input with pull-up 






resistor 


I/O 6 


18 


Non-inverting, TTL Input without pull-up 






resistor 


I/O 7 


18 


Inverting, CMOS Input with pull-up resistor 


I/O 8 


18 


Inverting, CMOS Input without pull-up 






resistor 


I/O 9 


19 


'Short Circuit Input with pull-up 






resistor 


I/O 10 


19 


'Short Circuit input without pull-up 






resistor 


I/O 11 


19 


I/O Buffer. TRI-STATE Output, TTL Input 






with pull-up resistor 


I/O 12 


20 


I/O Buffer, TRI-STATE Output, CMOS Input 






with pull-up resistor 


I/O 13 


21 


'I/O Buffer, TRI-STATE Output. Short 






Circuit Input with pull-up resistor 


I/O 14 


22 



Future Additional Macros: 

■ Full adder 

■ 2-Bit magnitude comparator 

■ 4-Bit PI/SO shift register 

■ 4-Bit SI/SO, PO shift register 

■ Schmitt trigger 

■ 4-to-l TRI-STATE* MUX wWh enable 

■ 4-bit parity checl<er 

■ "D" latch with reset, enable 

■ 1-to-4 decoder with enable 

■ "D" flip-flop with reset, preset 

■ Toggle enable flip-flop with reset 

■ JK flip-flop with set, reset 

■ Up/down counter with set, preset 
• 4-to-l data MUX 

■ MUX'd "D" flip-flop with reset 

■ 1-Bit ALU 



'Short circuit inputs may not be employed without written approval 
from a National Semiconductor design center 
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sex 6324A Routing Resource Distribution 

vss vdd vss vod 

TEST 63 ' ' ' 



VOD' 

Vss- 



92 



+ + ■»- I/O CIRCUITS + + 



~2i\ 



□ 



INPUT 
CCTS 



COLUMN 1 COLUMN 2 



COLUMN 15 



53 



53 



CELL — 



53 



INPUT 
CCTS 



28 



■b + + I/O CIRCUITS + -t 



28 



30 



•VDD 

Vss 



93 



VOD Vss 



Vdd Vss 



1Z4 



HORIZONTAL (DIRECTION OF METAL-2 ROUTING CHANNELS ON TOP OF CELLS) 



1. Number of Vertical Tracks in Metal — 1 Layer: 
Channel Group No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 



Track Quantity 
Total = 284 



15 16 16 17 18 19 20 21 21 20 19 18 17 16 16 15 



2. Number of Horizontal Tracks in Metal — 2 Layers: 

558 Tracks = (53 cells x 10 tracks/cell) + (2 ends x 14 tracks) 
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PRELIMINARY 



Abstract This paper describes a 2.4k CMOS gate array 
and comments upon design considerations incorporated 
in its definition. An evaluation is made of the effects of 
simultaneous switching of outputs, with inductive para- 
sitica considered. 

Die organization is described and key features of the 
M^CMOS^^ process provided. Fabrication on a dual-layer, 
Si-gate process allows users to define options by pro- 
gramming metal 1, metal 2 and second contact. These op- 
tions (or personalizations) are created employing fully 
automated routing and placement software. 



INTRODUCTION 

A broad base of information is provided to illustrate the 
total integration required in the definition of array prod- 
ucts which almost uniquely require consideration of soft- 
ware capabilities, available process, packaging restric- 
tions/limitations and system applications. 



DIE ORGANIZATION 

A photograph of the die is provided in Figure 1; this par- 
ticular option was implemented as a characterization 
vehicle. The die is organized in 15 columns of basic 
elements, with 53 such elements in each column. As three 
2-input gates can be created in each cell, there are approx- 
imately 2.4k gates available in the array itself. In addition 
to this, there are a total of 56 I/O sites and 55 inputs. 

Routing: channels are allocated such that metal 1 chan- 
nels occur between the vertical columns of cells and 
metal 2 routes across the die, passing over the columns. 
The number of metal 1 channels is biased such that more 
occur between the individual columns of elements toward 
the die center, where demand for available resources is 
greatest. 

The basic cell is shown in Figure 2. This element is pre- 
programmed for the user in metal 1 to create the individual 
logic configurations available in the library. All logic func- 
tions are built from unit multiples of this element. 




FIGURE 1. Die Photomicrograph 



M^CMOS Is a trademark o( National Semiconductor Corp. 



f. 1982 National Semiconductor Corp. Tb'U'5i24 
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12 13 



I I 
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20 AUGNMENT 

tl;u/si2« 



FIGURE 2. The Basic Cell Element 



Occasional use is made of second layer metal in creating 
the library functions; where this occurs, the auto-routing 
software is inhibited from passing through the particular 
cell on that specific grid. Logic functions are defined such 
that they remain adequately "permeable" to metal 2 and 
the channel allocation is biased to second layer re- 
sources, thus optimizing the ratio of the two layers of con- 
nect during personalization. 

PROCESS 

A process cross-section and key electrical parameters are 
provided in Figures 3a and 3b, respectively. It is basically 
the ability to minimize metal pitches which determines die 
size on arrays. Some creative use can be made of software 
here, in minimizing route-grid pitches by (say) the prohibi- 
tion of adjacent vias. If this is an unintelligent restriction 
in the software, a large number of otherwise available via 
sites can be lost and this can lead to the unroutability of 
locally congested areas of connection. 

On this particular array, metal 2 may only contact to 
metal 1 (through the programmed via, or second contact) 
and no use is made of "contact stacking" at the 3x3 
feature size. 

PERFORMANCE AND COMPATIBILITY 

Both l/Qs and inputs are user selectable as either HOMOS 
or TTL (0.8V to 2V) compatible at the inputs, with outputs 
LS-TTL compatible at 4 mA sink/source capability— en- 
abling 10 LS loads to be driven. 



The part is recommended for 3V to 6V operation, with 
typical propagation delays of 2 ns for a 2-input gate driving 
a 1 pF load at room temperature and Vqo = 5V. A typical 
CMOS output buffer (non-inverting) driving a 15 pF load 
under these conditions demonstrates propagation delays 
of <8 ns. 

THE EFFECTS OF INDUCTANCE 

A study has been made of the effects of supply and signal 
lead inductance with respect to device performance and 
system interface. Here, a worst-case situation was con- 
sidered when a large number (14 in this instance) of out- 
puts are switched simultaneously and a particularly high 
supply lead inductance exists. The dominant inductive 
component was, in this case, the trace on the ceramic 
package— in the order of 15 nH. Clearly, this can readily be 
reduced to the order of 2 nH or 3 nH by redefining the silk- 
screening of the package, but this desirable reduction 
may not be possible for all packages (particularly, say, for 
chip carriers where there are upper limits on trace widths 
attainable and a relatively long connection must be made 
to the pin itself). 

The SLX6324 has six each of Vqq and Vgs pads available 
which (when all are employed) dramatically reduce the 
effective inductance in the supply lead, at the die (see 
Note 1). 

An evaluation was then made of the effective supply in- 
ductance, capacitance and resistance at the site of the ad- 
jacent outputs. This included ail bond-wire, package-pin. 



Not« 1: We additionally require this number of supply pins to accommo- 
date large DC currents on the die itself, while avoiding electron migration. 



@ [C RASTER 1983 



4489 



2 National Semiconductor 
AN-320 

package trace and die-bus parasitics, reduced fronn their 
nnatrix to a lumped form. It was found that even in the 
worst-case condition where all outputs are "unloaded", 
the degradation in propagation delay through the in- 
dividual buffers remained «0.5 ns with these parasitics 
present. 

N-CHANNEL 



A similar evaluation was then made with a single (one of 
the 14) output driving the equivalent circuit of a 20 inch 
PCB trace of 75Q characteristic impedance, loaded with 
10 pF. The simulated voltage waveform at the 10 pF load is 
shown in Figure 4. 

P-CHANNEL 




FIELD OXIDE 




INTER-METAL DIELECTRIC 



POLY 



FIELD DOPING 



• • • 




a. Process Cross-Section 



Gate Material 
Gate Oxide 

Effective Channel Length 
Metal 1 to Subs 
Metal 2 to Subs 
Thresholds 
Contact 1 and 2 
Metal 1 Line/Space 
Metal 2 Line/Space 



N-Type, Polysilicon 
600A 

2.2/x P-Channel 

14 kA 

22 kA 

1 0.7V I 

3x3 

4/3,i 

5/4,1 • 



b. Key Electrical and Physical Features 
FIGURES 



6 I- 



3 - 



2 - 



1 - 



-1 



-2 




TIME (nt) 



FIGURE 4. Illustrating ringing seen at a 10 pF load at the end of a 20" PCB trace of Zq = 750, 
driven by a single output buffer (with 13 others switching simultaneously). 
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The supply and ground overshoots were evaluated and 
empirically proven incapable of latching (by SCR action) 
even the most susceptible HCMOS or gate array-type in- 
put; this is due to the inability of the outputs to 
source/sink a sufficient amount of charge in the time 
available. The "ring-back" after Vss overshoot is of such 
short duration that It is incapable of erroneously transfer- 
ring a logic level through even the fastest responding 
(HCMOS or gate array) TTL input buffer; this too was 
proven both empirically and by simulation. 



The conclusion is that even with a package that is not op- 
timized (by reduction of supply-lead trace inductance) to 
support such array performance, parasitic inductances 
should not cause users any inordinate problems. It is clear 
however, that with a next generation product featuring 
(say) 2 X AC improvement, care must be taken in evaluat- 
ing such parasitics, simultaneous output switching and in 
defining package characteristics accordingly. 



ROUTING 

Figure 5 illustrates a routed personalization of the 2.4k ar- 
ray with 85% utilization of internal cell-sites. In general, 
options will be approached first by optimizing placement 
of the individual logic elements. This is achieved by 
mosaic placement, where "different" (by the number of 
basic elements employed in the logic function) size func- 
tions are swapped until the relative amount of projected 
interconnect required to route the option is minimized. 
The bulk of the array is then routed by a channel router and 
remaining nets are completed by a maze router. 

The channel router is inherently faster (>3x) than the 
maze and it is inhibited from making routes with routing 
resources immediately adjacent to the inputs and l/Os. 
The maze router is then rapidly (and with total freedom) 
able to complete the balance of the connections; most of 
which are inevitably to the interface buffers themselves. 

Critical delay paths can be readily optimized by forced 
placement (if desired) by the user, followed by pre-route of 
these connections, as required. 




FIGURE 5. Automatically Placed and Routed Example of the 2.4k Array 



© IC MASTER 1983 



4491 




National 
Semiconductor 



Gate Array and Custom 
VLSIC Fabrication with the 
IVI^CMOS™ Process 

Abstract A bulk CMOS N-well process, containing a 
single level of polysilicon and two layers of metal, has 
been developed for the fabrication of gate arrays. The 
process is scalable to smaller dimensions with technol- 
ogy improvements. Current results being reported are for 
3-micron and 2-micron feature size versions of the proc- 
ess. Delays of 600 ps for unloaded ring oscillators have 
been measured for the 3-micron process. This process will 
be used to build a 2.4k gate array having typical internal 
ga te delay per stage of 2 ns. 

INTRODUCTION 

The emergence of gate array technology promises impor- 
tant benefits to the users of VLSI circuits. Virtually any 
random logic configuration will be realizable in shorter 
times and at lower costs than is possible using conven- 
tional IC design procedures.These economies are brought 
about by requiring unique masking layers only at the final 
stage of wafer processing. The customers' logic require- 
ments are met by generating appropriate metal intercon- 
nect masking layers with the vendor's routing software. 

To implement this type of a product, a bulk CMOS, N-weli^'^ 
process containing a single level of polysilicon and two 
layers of metal. M2cf\/10S, has been developed. The 
desired logic function is achieved by generating three 
unique layers: metal 1 (M1), metal 2 (M2), and metal 1 to 
metal 2 interconnect (via). To achieve typical propagation 
delays of 2 ns/stage, it is necessary to use a double layer 
metal rather than a double poly interconnect system. The 
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propagation delay of stages driving long interconnects on 
the order of hundreds of mils is limited by the RC time con- 
stant of the interconnect line. Worst-case propagation 
delays in the microsecond range will be obtained on gates 
driving long polysilicon interconnects, since the poly 
resistance is nearly three orders of magnitude greater 
than that of aluminum. 



Conventional1:1 scanning projection lithography is used 
in the initial version of the process to produce 3-micron 
minimum feature sizes. Improvements in density and per- 
formance will be realized in a more advanced version of 
the process, now under development, using wafer stepper 
lithography Feature sizes with this process will be in the 
2-micron range and further development work is expected 
to get the M^CMOS feature size to the 1-micron range 
within the next several years. 



3-MICRON PROCESS 

Figure 1 illustrates cross-sectionally some key features of 
the M^CMOS process.The N and P-channel device regions 
as well as substrate contact diffusions are defined by a 
selectively grown field oxide. A single level of N ^ doped 
polysilicon provides the gate electrode for both device 
types. Contacts to N"^, P"*" and polysilicon regions are 
made with metal 1. Metal 2 contacts only metal 1 through 
an insulating Si02 layer. 



N-CHANNEL P-CHANNEL 




TUU/5125-1 

FIGURE I.M^CMOS Cross-Section 

M^CMOS^^ and XMOS™ are trademarks of National Semiconductor Corp. 

Reprinted from PROCEEDINGS OF THE CUSTOM INTEGRATED CIRCUITS CONFERENCE, May 1982 
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The process contains a total of 10 masking steps. Three of 
these are for innplant blocking only and do not require 
etching. All doping of the lightly doped P-type substrate 
for junction formation and threshold voltage modification 
Is performed by ion implantation. Plasma etching is used 
extensively in the process. The use of sputtered silicon- 
aluminum films for metal 1 and metal 2 provides very good 
coverage of surface contours. 

An N-well, rather than P-well, process was chosen for 
several reasons. The M^CMOS process is closely related 
to the XMOS™ process (Si-gate N-channel process) using 
the same starting material. This permits rapid integration 
of XMOS advances, such as memory cells, into M^Cf>/10S. 
Because of lower substrate doping levels in the fvl^CMOS 
process with respect to the conventional P-well process, 
and lower resultant values of junction capacitance and 
body effect factor, speed improvements on random logic 
circuits on the order of 10% are realized. Finally, N and 
P-channel threshold voltages are simultaneously ad- 
justed in M^CMOS. Hence, one less masking step is re- 
quired in this process with respect to a conventional 
P-well process. 

Figure 2 illustrates a test chip used to develop and 
characterize the 3-micron M^CMOS process. Divided into 
six individual sections, it has provided information on 
device parameters, process parameters, yield loss 
mechanisms, design rule validity, and ring oscillator elec- 
trical performance. 

Table I lists typical measured process and device parame- 
ters. Table II lists typical key dimensions and layout rules 
associated with the 3-micron M^CMOS process. The inclu- 
sion of stacked contacts (via contact positioned directly 
over contact 1) in the process layout rules provides im- 
provement in array packing density. 



TABLE I. TYPICAL S-MICRON M^CMOS PROCESS 
PARAMETERS 



Parameter 


Units 


N'Channel 

(25/3) 


P-Channel 

(25/3) 


Vt@ Vds = 0.1V, 
Vbs = OV 


(V) 


0.7 


-0.7 


Body Effect 
Factor, M @ 
|Vbs|=0^2.55V 




0.16 


0.45 


IBVdssI ® 
|Id|=1mA 


(V) 


14 


19 


/iCqx @ 

|VGS-VTi=0.5V 


(mA/v2) 


40 


15 


|Vt poly field] @ 
|IdI=1mA 


(V) 


17 


14 



Parameter 


Units 


Value 


Sheet Res. (N"*-) 


Qlsq. 


25 


Sheet Res. (P + ) 


Qlsq. 


90 


Sheet Res.(N") 


Wsq. 


6000 


Sheet Res. (Ml) 


. n/sq. 


0.045 


Sheet Res. (M2) 


n/sq. 


0.025 


Sheet Res. (Poly) 


n/sq. 


20 



It ?f 





;T.i;ii^|i|is 




1% 



FIGURE 2. Test Chip used for the M^CMOS Process Development and Characterization 
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TABLE II. TYPICAL DIMENSIONAL FEATURES OF 
3-MICRON M^CMOS PROCESS 



Left, N-channel 


= 2.4^; Left, P-channel = 2.2/i 


Contact Sizes 


: First =3x3 


microns 




Second = 3x3 


microns 


M1 Pitch 


= 7 microns 




M2 Pitch 


= 9 microns 




Gate Oxide 


= 600 A 




Poly Pitch 


= 6 microns 




N-^/P+ Pitch 


= 8 microns 




Xj: N+ =0.35/i, P-^ =0.5/i, N- 


= 5/x 



The basic process now uses Si02 as an insulating layer 
between metal 1 and metal 2. Figure 3a illustrates parallel 
metal 2 lines (pitch = 10/i)demonstrating good coverage of 
worst-case surface topology with very good edge defini- 
tion. A polyimide"^ film, because of the planar nature of its 
surface and excellent insulating propertieis, has also been 
studied as the M1-M2 insulator. Figure 3b illustrates under 
somewhat smaller magnification, the improved planarlty 
offered by polyimide over the same topology configura- 
tion shown in Figure 3a. 



The area density of metal 1 to metal 2 shorts as well as the 
frequency of occurrence of metal 2 opens covering severe 
topology steps, have been calculated from numerous 
measurements on the test pattern shown in Figure 2. 
These values have been applied to the configuration of the 
SLX6324, 2.4k gate array now in design, indicating these 
two mechanisms will have only a small effect on the yield 
of this product for either the Si02 or polyimide insulator 
system. Both systems have measured values of M1-M2 
contact resistance of 0.020 per 3 x 3 micron contact. Ex- 
cellent initial reliability results have been obtained on 
several hundred ring oscillators built with both the Si02 
and polyimide insulators after 1000 hours of operation at 




125''C (0 failures in each group). At this time, the deposited 
oxide insulator system is being used in the M^CMOS proc- 
ess because it is a proven material with a strong support- 
ing technology base. The polyimide system may prove 
useful as metal pitches are further reduced. It should also 
prove useful when the process is modified to include one 
or more additional layers of metal interconnect. 

3-MICRON M^CMOS ELECTRICAL PERFORMANCE 

Electrical measurements have been made on a series of 
ring oscillators contained on the M^CMOS test chip. 
These oscillators vary from 7 to 13 stages and have dif- 
ferent degrees of loading. Figure 4 illustrates the perform- 
ance predicted for a 13 stage unloaded oscillator by the 
SNAP'* model using measured electrical parameters from 
an M^CMOS wafer The average propagation delay/stage 
for 53 ring oscillators built from this wafer was 0.56 ns with 
a standard deviation of 0.091 ns, in good agreement with 
the simulated value of 0.61 ns. The speed»power product 
of this oscillator has been measured to be 10 fJ/MHz. 
(Since power in CMOS circuits is directly proportional to 
frequency of operation, fJ/MHz is considered a more 
meaningful unit of comparison than fJ.) 




20 25 30 35 40 45 50 

TIME (ns) TL/U'5125-4 

FIGURE 4. SNAP Simulation for 13-Stage M^CMOS 
(3/i) Ring Oscillator, Having a Fan-Out = 1 
and Operating at T^ = 25''C 




FIGURE 3. Metal 2 Lines (10^ Pitch) Covering Severe Surface Topology using: 
(a) Deposited Si02 Insulator (b) Polyimide Insulator 
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F/gfu/^ 5 illustrates the dependence of ring oscillator prop- 
agation delay on operating supply voltage, Vqc, and fan- 
out, FO. The F0 = 5 curve used a large metal 1 load 
capacitor at each stage and showed an approximate dou- 
bling of unloaded propagation delay/stage. The above 
results indicate that the predicted performance char- 
acteristics of the SLX6324, 2.4k gate array^ of 2 ns typical 
and 5 ns worst-case delay per stage are realistic. 



TABLE III. KEY DIMENSIONAL FEATURES OF 2-MICRON 
M^CMOS PROCESS 
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1.0 2.0 3.0 4.0 5.0 6.0 

Vcc (V) TL;U/5125-5 

FIGURE 5. Test-Chip Ring Oscillator Results 
(Sample Size 5, Log #1003, Wafer #3) 



2-MICRON M^CMOS 

A second generation version of the M^CMOS process is 
now being developed. It will feature improved speed and 
density by reducing minimum feature size to 2n and im- 
proving overlay tolerance by the use of direct step on 
wafer lithography. Lower temperature process steps after 
source-drain region formation are used in this process to 
achieve even shallower N"*" and P"^ junction depths than 
those obtained in the 3n process. A summary of the dimen- 
sional features of this process is listed in Table III. 



Leff, N-channel 


= 1.5^ Leff, P-channel = 1.4/i 


Contact Sizes 


First =2x2 microns 




Second = 2x2 microns 


M1 Pitch 


= 5.5 microns 


M2 Pitch 


= 7.0 microns 


Gate Oxide Thickness = 400 A 


Poly Pitch 


= 4 microns 


N-'/P^ Pitch 


= 7 microns 


Xj: N-^=0.3/x, 


P+ =0.4/x, N- =5m 



To obtain satisfactory operation at 5V of transistors hav- 
ing patterned poly gate lengths of 2/i, it is necessary to in- 
crease substrate doping levels to values greater than 
those used in the 3n process. The SUPREM^ and GEMINI^ 
process and device modeling programs have been very 
useful for this purpose. Since good agreement has been 
obtained between simulated and actual device parame- 
ters, it has been possible to make detailed comparisons of 
various processing approaches with a minimum of wafer 
fabrication expense. 

Table IV summarizes simulated parameters of interest for 
three different processing approaches under considera- 
tion. The simplest approach, C, merely increases the dop- 
ing level of the starting material and well implant to im- 
prove upon the punchthrough characteristics of the 3n 
process. By adding an extra blanket implant in the early 
stages of process A, it is possible to make improvements 
in junction capacitance and body effect factor of the 
N-channel d^evice. The blanket implant approach is de- 
signed to give nearly the same P-substrate surface doping 
level as obtained in approach C, but about an order of 
magnitude lower doping level at the depth of the N junc- 
tion. Approach B, requiring the most additional proc- 
essing steps of the three, uses a masked deep boron 
implant into N-channel regions to reduce punchthrough 
problems.^ 



TABLE IV. SUPREM/GEMINI SIMULATIONS FOR 2-MICRON M^CMOS DOPING APPROACH 



Parameter 



A. Blanket Implant 
Approach 



B. Double Implant 
Approach 



C. High-Doped Material 
Approach 



VTn.(V) 
Xj(N+),0.) 

N+ Sheet Res.(Q/sq.) 
N"^ Junction 
Cap. @ OV: 

Cja.(pF/M^ 

Cj8.(pF//i) 
Process Complexfty 



0.56 
0.26 
0.296 
27.16 



0.9875 X 10 
1.175x10-'* 
One Extra Implant 



0.54 
0.28 
0.298 
27.10 



1.10x10-* 
1.56x10-* 
One Extra Implant 
One Extra Mask Step 



0.53 
0.29 
0.298 
27.20 



2.385x10"'* 
2.53x10"* 
Least 
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Abstract This paper describes a gate array (SLX6324) 
fabricated on a 3-micron, dual-metal, N-well, 5V process 
which typically provides internal propagation delays of 
<2ns. The part is optionable through metal 1, metal 2 and 
common via mask programming, enabling rapid turn- 
around on wafers inventoried to first metal. A novel, em- 
pirically derived cell configuration maximizes the effi- 
ciency of interconnection of individual library functions. 

The SLX6324 features a desirably low gate to I/O count to 
alleviate traditional system partitioning difficulties and 
optionally provides user-selectable (high speed) CMOS 
and TTL input compatibility. 



PRELIMINARY 

National Semiconductor 

Application Note 322 

I. R. Mackintosh 

J. Bunik 

D. Sowell 

J. Jorgensen 

B. H. Cheng 

M. Rohm 

October 1982 

INTRODUCTION 

Details of the basic cell element, die organization, elec- 
trical performance, process highlights and software capa- 
bilities are presented to provide an overview of the total 
integrated design concept associated with this array. 

THE BASIC CELL ELEMENT 

This configuration {Figure 1) contains several key features 
which are interrelated in providing the inherent flexibility 
of the element. The functional block itself is utilized in unit 
multiples to construct the various logical elements avail- 
able in the array library. For example, a basic D-type (with 
preset and clear) can be constructed from 3 basic cell ele- 
ments; 4 separate inverters from, a single element, etc. 



METAL 1 CAPPED 
Ut CONTACTS 



N+WELL 
CONTACT 
■O 



100^ 



P+ SUBSTRATE 
CONTACT 

cr 



AVAlLABLf VIA 
SITES FOR 
GRID 
/ CONVERSION 




FIGURE 1. The Basic Ceil Element 



M CMOS is a trademark of National Semiconductor Corp. 
TRI-STATE* is a registered trademark of National Semiconductor Corp. 

Reprinted from PROCEEDINGS OF THE CUSTOM INTEGRATED CIRCUITS CONFERENCE. May 1982 
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Key features are as follows: 

1. The supply rails are located over the N and P-channel 
devices with sources/drains accessible either side of 
the supply with an empirically optimized number of 
channels occurring between supply and contact on the 
P-channel/VoD side. 

2. Grid conversion channels occur either side of the ele- 
ment for interface with the routing grid. 

3. Despite the larger number of poly gates than found in 
more conventional organizations, the element has been 
demonstrated inherently more flexible than its counter- 
part due in part to the use of poly stripes that act not on- 
ly as MOSFETgates, but also as diffusion isolators, and 
the empirically optimized pattern of the polysilicon as a 
circuit construction element. 

4. Substrate contacts are forced once per element for both 
P and N-channel devices to eliminate internal latch-up 
susceptibility that could be inherent in the personality 
of some option constructed with the array. 

5. Library functions are constructed by the use of metal 1 
(Ml) to pre-program the element(s), A limited use of M2 
(and via) is permitted in the element to optimize the flex- 
ibility of the configuration while not detracting from the 
permeability of the logic function for routing purposes. 



THE SLX6324 ARCHITECTURE {Figure 2) 

The die is organized with 15 vertical columns of basic cell 
elements stacked 53 deep. A total of 56 I/O sites are avail- 
able, 28 top and bottom of the columns; 28 inputs are avail- 
able at either side of the die. 

Vertical (Ml) resources occur between the columns on a 
9-micron pitch and horizontal resources (M2) are available 
across the columns on a 10-micron grid— except where 
logic functions contain metal 2 in a particular channel. 

The array is configured with M2 resources exceeding those 
of M1, so that in high utilization personalizations the ratio 
of vertical to horizontal resources will approach the opti- 
mum, unity. 

The grid arrangement in the routing channels permits the 
use of adjacent vias and thus further ensures the routabil- 
ity of locally congested interconnect inherent in most per- 
sonalizations. To guarantee autoroutability the array has 
vertical channels allocated more liberally toward the die 
center (Figure 3). 
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Note 1: Routing area occurs between A, B, C and 0. 

Not* 2: Metal 2 (horizontal) routing occurs over cell columns. 



FIGURE 2. SLX6324 Architecture 
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TOTAL INTER-CELL ROUTING CHANNELS 
(VERTICAL. M1, DIRECTION) 



15 16 16 17 18 19 20 21 21 20 19 18 17 16 16 15 



II 



1 2 3 4 5 6 7 a 9 10 11 12 13 14 15 
CELL COLUMN 



INPUTS 



FIGURE 3. Distribution of Routing Channeis Between Verticai Columns 



COMPATIBILITY 

A further important feature of this array product is the 
electrical compatibility of the I/O. Inputs are user-selected 
as either full-TTL or CMOS (HC family) compatible, with 
I/O sites featuring similar input compatibility and either 
TRI-STATE® or CMOS outputs with 4 mA sink/source 
capability— enabling 10 LS-TTL loads to be driven. 

All I/O and input buffer sites are pre-programmed func- 
tions available in numbers compatible with system design 
demands, typical for gates/input and gates/output ratios. 

TEST FEATURE 

A test facility is provided at the cost of a single Input pin, 
to create TEST MODE. With this pin active (LO) two addi- 
tional pre-defined inputs are jointly employed to force all 
outputs to HI, LO or HI-IMPEDANCE states and thus 
reduce test time in gathering output parametrics at sort. 
These two pins further function as conventional (either 
CMOS or TTL) inputs (when TEST MODE, HI) with no per- 
formance penalty apparent to the user. All inputs are 
selectable with or without pull-up resistors. 

DISSIPATION 

Typical individual personalizations of the array are envis- 
aged as operating at <500 mW. Dissipation in CMOS is 
dependent on clock rate and typical power demands are: 

• CMOS output buffer driving 15 pF, 1 Mbit, 5V operation 
at aS'C; dissipation « 0.7 mW. 

• A single 2-input gate driving a 1 pF load, 1 Mbit,5V opera- 
tion at 25°C; dissipation typically <30AtW. 

Note: A load of 1 pF is equivalent in the array to the mean 
from-to length associated with a typicaj personalization 
(scaled to incorporate the effect of fringing capacitance) 
and a fan-out of 4 (scaled to incorporate Miller effect). 




PERFORMANCE 

This 3n process (designed for 3V-6V recommended opera- 
tion) enables worst-case propagation delays of tpHL* 
tpLH = 4.5 ns to be achieved [Figure 4a) with a 2-input gate 
driving a 1 pF load. 



Worst-case process: 

CL = 1pF 

TjclOO'C 

Supply = 4,5V 

tr = tf = 4 ns(10% to 90%) 



FIGURE 4a. Gate Speed Benchmarit 

A 13-stage ring oscillator structure {Figure 4b) operating at 
5V and 25"'C is typically found to operate with propagation 
delays of 600 ps per stage. Key process features enabling 
this performance are shown in Figure 5. 

Current in-house modeling capability enables AC circuit 
performance to be predicted with less than 10% error on 
the existing 3-micron process. It is envisaged that the 
2-micron advanced version of this process currently in de- 
velopment will enable a 2 x improvement in performance. 

w 13 STAGES ► 

I I nilTDIIT 



OUTPUT 
BUFFER 

TL(U/5126-4b 



FIGURE 4b. Ring Oscillator from MK230 Test 
Vehicle Featuring Minimum Loading and 
Interconnect Capacitance 



Gate Material 
Gate Oxide 

Effective Channel Length 
Metal 1 to Subs 
Metal 2 to Subs 
Thresholds 
Contact 1 and 2 
Metal 1 Line/Space 
Metal 2 Line/Space 



N-Type, Polysilicon 
600A 

2.2^ P-Channel 

14 kA 

22 kA 

|0.7V| 

3x3 

4/3m 

5/4/i 



FIGURE 5. Key Electrical and Ptiysical Process Features 
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SOFTWARE 

Software aids completing the system design facility 
include: 

1. Data Entry— Manual netlist coding, transfer of netlist 
from an existing CAD data base, or schematic capture 
on a stand-alone microcomputer-based graphics 
system using previously defined logic symbol libraries. 
After schematic capture or netlist coding, a central file 
is created which is suitable for data base access for all 
other software packages. 

2. Layout Difficulty Analysis— A package' capable of 
evaluating the routability of a particular personaliza-- 
tion. All arrays utilizing less than 80% of the total 
available basic cell elements are currently envisaged as 
being 100% autoroutable. This feature is for evaluation 
of high utilization personalizations. 

3. Testability Analysis— To evaluate the testability of a 
personalization. This output will aid users in altering 
logic design to enhance the overall testability of the 
configuration. 

4. Logic Simulation— Prior to physical layout of a person- 
alization, this package is employed to validate the logic 
design. Successful completion of this step results in 
useful data for both layout and test program generation. 

5. Test Program Generation Aids— Software to extract 
test vectors from simulation results, grade the fault 
coverage of the extracted and user-supplied vectors 
and generate sentry tester tapes. 

6. Autoplacement and Autorouting— An integrated set of 
programs optimized for a particular array family. In- 
teractive graphics are available to complete any failed 
from-to's on densely populated (>80% utilization) 
personalizations. 

7. Geometric Verification— Should any interactive editing 
be performed, checks for layout rule violations will be 
made. 

8. Topological Verification— To validate a personalization 
against the initial netlist. This is required where any in- 
teractive editing has occurred. 

9. Performance Verification— Actual from-to lengths and 
computed capacitive loading (extracted from the com- 
pleted design file) are combined with fan-out data to 
enable re-simulation of the personalization and verifica- 
tion of the original timing specification. 



PACKAGING 

Almost uniquely, the evolution of gate arrays has made 
new demands on packaging technology. The SLX6324 is 
available in 3 package options. 

(a) 120-pin ceramic pin-grid array with 100 mil centers 

(b) 124-lead ceramic chip carrier (50 mil centers) 

(c) 124-lead plastic chip carrier (50 mil centers) 

These packages provide the user with both thru-hole inser- 
tion and surface mounting options. 

The ceramic packages [options (a) and (b)] utilize alumi- 
num ultrasonic wire bonding, the standard for ceramic 
packages. With the high lead-count there are pitfalls 
specifically associated with bond loop count and density, 
which require careful attention when defining suitable 
packaging: 

• Bond-wire length 

• Post target size and layout 

• Die pad size and layout 

• Wire diameter and hardness 

• Type of wire bonder and its physical abilities 

The plastic package [option (c)] is targeted for tape 
automated bonding. This technique avoids obvious dif- 
ficulties in molding over large numbers of closely-spaced 
wire bonds. 

All the above packages feature interlead capacitances of 
< 3 pF and low lead inductances tolerant of large numbers 
of outputs switching simultaneously. 

CONCLUSION 

This paper has outlined the majority of the base param- 
eters requiring evaluation and consideration during the 
definition and design of a gate array. The significant 
features of a 2.4k CMOS array (SLX6324) have been pre- 
sented and details of a comprehensive system design 
facility defined. 
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For Key Data On Every IC On This 
Board, The Place To Look Is... 




Equipment and system design often require the use 
of a wide variety of integrated circuits in order to 
obtain optimum performance. One way for an engi- 
neer to be certain that he hasn't overlooked the 
best device for his application is to refer to the pages 
of IC MASTER. 

Surveys conducted by IC MASTER, integrated cir- 
cuit manufacturers, and independent research 
agencies confirm that four out of five IC MASTER 
users have specified one or more products as the 
result of using IC MASTER. 



Device No. 

AM25LS2521 

AM26LS29 

AM26LS32 

74LS02 

74LS08 

74LS32 

74LS74 

74LS138 
74LS164 
74LS244 

74LS273 

MBM2716 

SN74LS04 

SN74LS133 

SN74S240 

Z80A 
Z8530 



Description 

8-Bit, Equal-to Comparator 

Line Driver, Single-Ended 

Line Receiver, Differential 

Quad 2-lnput NOR Gate 

Quad 2-lnput AND Gate 

Quad 2-lnput OR Gate 

Dual D-Type Positive Edge Triggered 

Fiip-Flop with Preset and Clear 
3 Line to 8 Line Decoder/Demultiplexer 
8-Bit Gated Serial-ln, Parallel-Out Shift Register 
Octal Bus Driver (Schmitt trigger) Non-Inverting, 

3-State, Complementary Control 
Octal D-Type Edge-Triggered Flip-FIop 
Fujitsu 248 by 8 , PROM 
Hex Inverter 
13-lnput NAND Gate 

Octal Buffer/Line Driver/Line Receiver Inverted 

3-State Outputs 
Zilog 8-Bit Microprocessor 
Zilog Serial Communications Controller 



Representative list of ICs on Codata Systems Corp. board for 
data communications equipment. 




BE SURE. BEGIN WITH THE IC MASTER 



TM 



Plessey Semi-Custom LSI 



IT'S YOUR RnURE. 
AND OURS. 



Large Scale Integration is 
in your future if you ship more 
than a few hundred products 
a year. 

You've already seen your 
markets getting more and more 
competitive, in computers and 
peripherals, instrumentation and 
telecommunications systems, 
military and consumer goods. 

You've seen the push for 
lower prices become stronger 
than ever. 

And you know that the 
difference between bringing out 
your new designs six months 
earlier tharv a competitor can be 
the difference between being 
the market leader or an 
also-ran. ^ 

But it's our future, too. 1 

And our future depends i 
on our ability to support 5 
your advanced system designs J 
with timely, low cost LSI s 
solutions. Q 

THAT FUTURE IS NOW. 1 

s 

The chart indicates how ^ 

Plessey semi-custom and =■ 

custom IC's can help you o 

cope, with three ways for you t 

to make the optimum trade- ^ 
offs between time and your 
system performance and mar- 
keting needs: 



Gate arrays (Microgate™ 
CMOS and ECL) in 60 days, 
optimum for 1,000 to 25,000 
systems per year. 
Bipolar analog arrays (Microlin) 
in 60 days for your linear 
integration needs. 
Microcell™ (NMOS and CMOS 
technique with the gates in soft- 
ware) in 120 days for higher 
chip area efficiency and prod- 
uct volumes from 10,000 to 
150,000 systems per year. 
Full custom in any technology 
for the lowest cost of all in vol- 
umes over about 100,000 systems 
per year. 



This graph indicates price/volume 
trade off. Factors such as circuit 
complexity and overall system cost 
must also be considered. 




CUSTOM 



CELL LIBRARY 



100 1000 10K 100K 1M 
CIRCUIT USEAGE (PER ANNUM) 



All of these approaches can 
cut your systems costs, space and 
weight by as much as 80% over 
standard SSI/MSI IC's. They'll 
also increase your system reliabil- 
ity, and provide more security for 
your proprietary designs. 

Since all these approaches 
are available from a single source, 
you can start with one of our semi- 
custom approaches to get your 
systems into the marketplace, then 
switch to full custom with much 
less risk and very little more time 
and money. 

f rs TfME TO lALfC TO PLESSEY, 

As a full-line, full tech- 
nology source, we can help 
you get the solution that's 
best for you, rather than just 
one that's best for us. 

After you've reviewed 
the summary of our capabil- 
ities in this brochure, please 
call us and we'll give you 
the information you want, 
and the answers you need. 

Because we know you're 
not just buying silicon, you're 
buying time. 

Plessey Semiconductors, 
Semi-Custom Operations, 
1641 Kaiser Avenue, Irvine, 
CA 92714. Telephone (714) 
540-9979. TWX 910-595-1930. 
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WE'U DO ITYOUR WAY. 



With Plessey semi-custom LSI, 
you get more design flexibility and 
freedom because of the range of 
technologies and techniques that 
we offer. 

Other advantages include very 
short development times (proto- 
types in as little as 6 weeks), low 
development costs and minimal 
technical risk because new circuit 
designs are implemented with 
proven technology and simulator- 
checked with sophisticated CAD 
techniques. 

Plessey semi-custom LSI is an 
economical, reliable replacement 
for standard SSI/MSI parts. 

DIGITAL AND ANALOG 
LSI ARRAYS. 

A gate array consists of a 
regular pattern of transistors and 
components diffused into a master 
slice of silicon to create primitive 
logic cells. 

Your custom LSI circuit is 
created by specifying the metal 
interconnect patterns between the 
cells, about as complicated a pro- 




cedure as designing the traces for a 
printed circuit board. The inter- 
connect patterns are then digitized 
on a computer, and a logic simula- 
tion is run to verify the design. 
Chip real estate efficiency typically 
ranges from 50% to 80%, but can be 
as high as 100% with our multi- 
layer metallization. 

Plessey ISOCMOS™ LSI Gate 
Arrays are available with double 
or single metal layers. Sizes range 
from 336 gates to 2,400 gates 
(6,000 gates 3rd quarter 1982). 
They provide an excellent combina- 
tion of speed and low power, with 
typical gate delays of 3 ns for a 
2-input NAND gate. Gate utiliza- 
tion can be extremely high with 
double layer metal. 

Our ECL LSI Gate Arrays are 
available in sizes from 75 to 1,200 



gates with sub-nanosecond gate 
delays for your high speed applica- 
tions. Double- and triple-layer 
metallization can yield 100% real 
estate usage. 

And our bipolar arrays can be 
used to provide your analog systems 
with the benefits of LSI or to gather 
up the linear functions in your 
digital system onto a single chip. 
Complexities up to 221 transistors 
and 334 resistors are available. 

MICROCELL'^'.THEBESTOF 
ARRAYS AND FULL CUSTOM, 

The Plessey Microcell LSI 
technique combines development 
times that approach those for arrays 
vdth the 100% silicon utilization of 
full custom to bring you the best of 
both worlds. 

The Microcell technique is 
based on standard logic cells that 
are in a software cell library 
rather than being diffused into a 
master slice. 

Designing your circuits with 
these logic cells is similar to design- 
ing with standard SSI/MSI parts, 
but with Computer- Aided Design 
making it even easier. You select 
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the cells you need from the software 
library, and the computer generates 
the distributed gate diffusion and 
metallization patterns needed to 
perform the selected functions. 
After simulation and verification 
on our computer, your design is 
diffused into your proprietary wafer. 

The approach is easy to use, 
requires no detailed knowledge of 
the process characteristics, and is 
flexible enough to be useful to a 
high level of circuit complexity 
(3,000 gates now, 10,000 in 1983). 

WE'RE MORE FLEXIBLE 
TO WORIC WITH, TOO. 

Our semi-custom operations 
are divided into a Southern 
California design center and a 
"silicon foundry." 

In our design center, you'll find 
all the computer and graphic design 
aids necessary to provide the quick, 
interactive response you need. 
The design center includes facilities 
for multi-layer metallization of gate 
arrays for faster turn-around on 
your prototypes, while our silicon 
foundry does all the diffusions and 
volume production of your devices. 

The chart below indicates the 
process of producing your semi- 
custom LSI. 

For your first project, we can 
start with your logic or circuit 



diagram and convert it to the appro- 
priate array form (MICROGATE, 
MICROCELL or MICROLIN). If 
our solution is acceptable, we then 
use computer simulation to check 
out the design, while also generat- 
ing a test sequence for the final 
testing of the IC. 

When the circuit has been 
checked out, we digitize the chip 
layouts and interconnection pat- 
terns, then run a second simulation 
based ofi our process parameters. 
The design is tested for normal and 
worst case component values, under 
quiescent and dynamic conditions. 
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We've found that a designer 
with no previous IC design experi- 
ence can learn enough over the 
course of his first project to be able 
to handle the next project up to this 
point with minimal assistance from 
us. The savings in engineering 
costs on subsequent jobs can be 
very significant. 

We have the facilities and 
technology, the range and the reli- 
ability to help you get your new 
designs to market faster for less. 

The next few pages describe 
our semi-custom capabilities in 
more detail. After you've looked at 
them, we'd like to hear from you. 
Call (714) 540-9979 and ask for 
the Marketing Manager of our 
Semi-Custom Operations, 

ISOCMOS is a trademark of Mitel Inc. 
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PUESSEY CMOS LSI GATE ARRAYS. 



Plessey ISOCMOS LSI Gate 
Arrays are available in commercial, 
industrial and military versions. 
Inputs and outputs areTTL/CMOS- 
compatible, and they require only a 
single supply voltage (3V to 6V) 
and provide very low power dissi- 
pation. Typical propagation delay is 
3 ns for a 2-input NAM) gate. 

Designing with Plessey CMOS 
LSI Gate Arrays is similar to 
designing printed circuit boards for 
conventional SSI/MSI IC's, and 
you can expect prototypes within 6 
to 10 weeks from your layout. 

The Gate Array consists of 
alternating rows of basic logic cells 
and interconnection areas diffused 
into a master slice of silicon. 
Surrounding the logic cells are the 
universal input/output buffer cells. 

To design your semi-custom 
Microgate-C circuit, you select 
decals that represent the logic func- 
tions you need (listed on page 8) 
and place them in the active area of 
the chip. The computer intercon- 
nects the primitive cells to create the 



complete logic functions you need, 
so you do not have to be concerned 
with the internal circuit design. 

Chip efficiencies as high as 
100% can be achieved by using the 
interconnection areas of the chip 
and a second layer of metallization 
that can be routed anyplace on the 
surface of the chip. If only a single 
layer of metal is going to be used, 
the interconnection areas are dif- 
fused with extensive polysilicon 
cross-under paths (in green in the 



photo below) for maximum design 
flexibility. 

When your design is complete, 
we use our Computer Aided Design 
facilities to simulate circuit opera- 
tion for all maximum, nominal and 
minimum component values. This 
includes all quiescent and dynamic 
conditions, as well as circuit opera- 
tion over a temperature range of 
-55° to + 125° C, Any circuit errors 
can be pinpointed and corrected 
before fabrication begins. 
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THE INPUT OUTPUT CELLS, 

The cells around the edge of the 
chip consist of an input section and 
an output section. 

Each peripheral cell also has 
a bonding pad which is linked, 
inside the cell, to the input and/or 
output sections and is the point to 
which external bond wires to the 
chip are connected. Diodes provide 
anti-static protection. 



THE INTERCONNECTION 
AREAS, 

The interconnection highways 
between the rows of cells accom- 
modate up to twelve tracks. The 
second layer of metal, if it is used, 
crosses over these tracks with 
no interaction. 

If only a single layer of metal 
is to be used, the integral polysilicon 
under-crossings diffused into the 



CMOS CHIP SIZE CHART 



PRODUCT 
FAMILY 


EQUIV. 
GATES 


NO. 
PADS 


TYPICAL 
GATE DELAY 


LAYERS 
OF 

INTERCONNECT 


CLA 1000 10XX 


560 


40 


6NSEC 


SINGLE 


12XX 


964 


52 


6NSEC 


SINGLE 


15XX 


1440 


64 


6NSEC 


SINGLE 


18XX 


2014 


76 


6NSEC 


SINGLE 


CLA 2000 20XX 


840 


48 


4NSEC 


DOUBLE 


21 XX 


1440 


64 


4NSEC 


DOUBLE 


24XX 


2400 


80 


4NSEC 


DOUBLE 


CLA 3000 3XXX 


4000 


80 


3NSEC 


DOUBLE 



interconnection area provide a great 
deal of freedom. Connections are 
made between the underpasses 
and the metal tracks only at the 
contact windows. 

AUTOMATIC CHIP ROUTING, 

A major strength offered by 
Plessey is its auto-routing for multi- 
layer metallization. In comparisons 
with hand-packed, optimized chips, 
the program has provided better 
packing, shorter tracks and fewer 
"via's'.' And has done in it in min- 
utes rather than days or weeks. 
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PLES5EY CMOS LSI FUNCTION LIBRARY, 
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CELL DESCRIPTION 


CELL NAME 


EQUIV. 


CMOS 






GATES 


EQUIV. 


Gates 








Inverter Fast 


MCUINV1 


1 


4069 


Dual Inverter 


MCUINV2 


1 


4069 


2IP NAND Gate 


MCU2NAND 


1 


4011 


2IP NAND/AND Gate = Inverter 


MCU2AND 


2 


4018 


3IP NAND Gate = Inverter 


MGU3NAND 


2 


4023 


3IP NAND/AND Gate 


MCU3NAD 


2 


4073 


4IP NAND Gate 


MCU4NAND 


2 


4012 


4IP AND/NAND Gate = Inverter 


MCU4AND 


3 


4082 


2IP NOR Gate 


MCU2N0R 


1 


4001 


2IP NOR/OR Gate = Inverter 


MCU20R 


2 


4071 


31 P NOR Gate = Inverter 


MCU3N0R 


2 


4025 


3IP NOR/OR Gate 


MCU30R 


2 


4075 


4IP NOR Gate 


MCU4NOR 


2 


4002 


4IP NOR/OR Gate ^ Inverter 


MCU40R 


3 


4072 


2 AND 2 NOR Gate 


MCU2ANN0 


2 


4085 


2 AND NOR/OR Gate = Inverter 


MCU2AN0R 


3 


4019 


TRI-State Gate = Inverter 


MCUTRI 


2 




Exclusive OR/NOR Gate 


MCUEXORN 


3 


4070 








4077 


Arithmetic 








Half Adder - Inverter 


MCUHAD 


4 




Full Adder 


MCUFAD 


7 


4008 


Registers & Latches 








Set-Reset D Type Flip-Flop 


MCUSRDT 


8 


4013 


Reset D Type Flip— Flop 


MCURDT 


7 


4013 


Set D Type Flip-Flop 


MCUSDT 


7 


4013 


D Type Flip-Flop 


MCUDT 


6 


4013 


Set-Reset D Latch 


MCUSRDL 


5 




Reset D Latch 


MCURDL 


4 




Set D Latch 


MCUSDL 


4 




D Latch 


MCUDL 


4 




NOR S/R Latch 


MCUNOSR 


3 


4043 


NAND S/R Latch 


MCUNASR 


3 


4044 


D Register (First Bit) 


MCUDREGF 


5 




D Register (Middle Bit) Dual 


MCUDREGM 


5 


4042 


D Register (End Bit) 


MCUDREGE 


3 




Shift Register (First Bit) 


MCUSHRF 


10 




Shift Register (Middle Bit) 


MCUSHRM 


5 




Shift Register (End Bit) 


MCUSHRE 


5 


4015 


Half Parallel Loading Shift 








Reg Clock Divers 


MCUHPLSF 


8 




Half Parallel Loadin Shift 








Reg First and Middle Bit 


MCUHPLSM 


7 


4021 


Half Parallel Loading Shift 








Reg End Bit 


MCUHPLSE 


7 




Decoders 








Expandable 7-Segment Decode 








Segment a 


MCU7SGA 


7 




Expandable 7-Segment Decode 








Segment b 


MCU7SGB 


7 




Expandable 7-Segment Decode 








Segment c 


MCU7SGC 


5 




Expandable 7-Segment Decode 








Segment d ' 


MCU7SGD 


8 


4055 


Expandable 7-Segment Decode 








Segment e 


MCU7SGE 


5 




Expandable 7-Segment Decode 








Segment f 


MCU7SGF 


8 




Expandable 7-Segment Decode 








Segment g 


MCU7SGG 


8 




Service Elements 








2 Row Interconnect 


MCU2INT 


1 




Power Access 


MCUPA 


1 





CHARACTERISTICS TYP MAX UNITS 



Peripheral 

Input Buffer Inverting MCUNIP 

Input Buffer Inverting with 

15 k Pull Up Resistor MCURINIP 

Input Buffer Inverting with 

2 k Pull Up Resistor MCUR2NIP 

Output Buffer Inverting MCUNOP 

Output Buffer Inverting 

Open Drain MCUODNOP 

Tri-State Output Buffer plus 

Inverting Input Buffer MCU3IO 

Tri-State Output Buffer plus 

Inverting Input Buffer with 

15 k Pull Up Resistor MCUR13I0 

Tri-State Output Buffer plus 

Inverting Input Buffer with 

2 k Pull Up Resistor MCUR23IO 
Dummy Pad MCUDUM 



nS 



nS 



PROPAGATION 
DELAY TIME HIGH 
TO LOW LEVEL 

PROPAGATION 
DELAY TIME LOW 
TO HIGH LEVEL 

TRANSITION TIME 
HIGH TO 
LOW LEVEL 



TRANSITION TIME 

LOW TO 4.5 5.8 ns/pf 

HIGH LEVEL 

INPUT 

CAPACITANCE .35 .5 pf 

INHERENT OUTPUT 

CAPACITANCE .7 .9 pf 



5.2 ns/pf 
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NMOS MICROCELL LIBRARY 



CMOS MICROCELL LIBRARY 



D-TYPE FLIP-FLOP 

D-TYPE FLIP-FLOP WITH S & R 

AS 1 BUT WITH 3X DRIVE CAPABILITY 

AS 2 BUT WITH 3X DRIVE CAPABILITY 

AS 1 BUT WITH SERIAL/PARALLEL LOAD 

TTL/CMOS O/P BUFFER 

TTL/CMOS INVERTING O/P BUFFER 

TTL TRISTATE O/P BUFFER 

OPEN-DRAIN O/P BUFFER 

TTL INPUT BUFFER 

INTERNAL INVERTER/BUFFER 

TTL INPUT SCHMITT TRIGGER 

DATA LATCH 

INPUT SHIFT BIT 

INTERMEDIATE SHIFT BIT 

OUTPUT SHIFT BIT 

CLOCK DRIVER FOR 14-16 



SUPPLY PAD 
INPUT PAD 
NOR GATE 
N AND GATE 

NOR GATE WITH 4X DRIVE CAPABILITY 



D-TYPE FLIP-FLOP 

D-TYPE FLIP-FLOP WITH PRE AND CLR 
DUAL CLK D-TYPE PRE AND CLR 
NAND MULTIPLE INPUT 
NOR MULTIPLE INPUT 

SMALL BUFFER/INVERTER 
LARGE BUFFER/INVERTER 

2 l/P NOR 

2 l/P NOR/EXT l/Ps 

3 l/P NOR 

3 l/P NOR/EXT l/Ps 
2 l/P NAND 

2 l/P NAND/EXT l/Ps 

3 l/P NAND 

3 l/P NAND/EXT l/Ps 
MED. BUFFER/INVERTER 
2 I/P2 NAND-NOR 
2I/P2 0R-NAND 
EXCLUSIVE-OR-INVERT 
EXCLUSIVE-NOR-INVERT 

SHIFT REGISTER 
D-ELEMENT 
LATCH ELEMENT 

CLK GENERATOR FOR SR, SRD, 
MUX AND LATCH. GENERATORS 
COMPATIBLE WITH CELLS. 

INPUT PROTECTION 
OUTPUT INVERTER/BUFFER 
OUTPUT TRISTATE/BUFFER 
l/OTRISTATE/BUFFER 



BASIC D-TYPE FLIP-FLOP (NCELLDTI) 
A negative edge triggered flip-flop. 



A. POWER DISSIPATION 

B. SUPPLY CURRENT 

C. DELAY ESTIMATE 

1) Output rising (from negative clock edge) 

2) Output falling (from negative clock edge) 

3) Data set up and tioid time 

D. DELAY CALCULATION. 

1) Output rising 

a) Intrinsic delay * (clock to output) 

b) Diffusion interconnect loading 

c) Metal interconnect loading 

d) Output loading 

2) Output falling 

a) Intrinsic delay (clock to output) 

b) Diffusion interconnect loading 

c) Metal interconnect loading 

d) Output loading 

3) Data set up time 

4) Data hold time 

E. INPUT LOADING i) D 
li) Clock 

F. MAXIMUM CLOCK FREQUENCY 



L 







mW 


1.8 


mA 


360 


nS 


160 


nS 


80 




40 



nS 


51 


nS/gu 


2.1 


nS/gu 


1.4 


nS/fi 


2.0 


nS 


35 


nS/gu 


0.6 


nS/gu 


0.6 


nS/fi 


0.8 


nS 


38 


nS 


38 


fi 


2 


fi 


3 


MHz 


8 



CO 
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* The delay due to the loading of the failing complementary output must be 
added to give the total delay to the rising output. 
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PIESSEY MICROCELL LSI. 



The MICROCELL concept 
falls between gate arrays and full 
custom IC's: you work with stan- 
dard cells, but they are in a software 
library rather than already diffused 
into a silicon wafer. You get short 
development times (18 weeks for a 
prototype from your logic diagram) 
and 100% silicon utilization. 

Lx3gic functions are built up 
from a basic library of function cells 
which are not pre-positioned but 
can be called up and positioned 
wherever the system logic demands. 
When you specify a standard logic 
function, the computer selects the 
pattern for the function from a soft- 



ware library and produces a mask 
tape used to convert it to silicon. 
Since interconnection highways are 
not needed, die size is greatly 
reduced, increasing wafer yields and 
significantly lowering device cost. 

Typical functions that you can 
select from our library are listed on 
page 12. These functions are fully 
characterized, with data sheets as 
detailed as those for any standard 



integrated circuit. You are not lim- 
ited to the library functions, and can 
construct gating as complex as 
necessary by combining standard 
cells with additional gates. 

Layout of your chip is about as 
straightforward as laying out a 
printed circuit board. The diagram 
below is typical of the detail 
required in a logic schematic for a 
4-bit counter. 





4508 



© IC MASTER 1983 




Plessey Semi-Custom LSI 



Plessey then enters your 
schematic into a Calma digitizer 
using a special-purpose button 
menu with the standard Calma 
graphics and software. While the 
4-bit counter circuit is quite simple, 
even the largest circuits can be 
digitized in only a few hours. The 
adjacent diagram is a Calma plot of 
the schematic diagram for a more 
complex integrated circuit. 

Besides generating the tapes for 
making the masks, our complete 
CAD system also generates a logic 
description, complete with inter- 
connection loading delays, from the 
digitized layout. This can be used 
for an accurate post-layout simu- 
lation and for generating the 
test program. 
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PLE5SEY ECL LSI GATE ARRAYS. 
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Plessey ECL LSI Gate Arrays 
are an economical solution to your 
need for high performance inte- 
grated circuits on a limited develop- 
ment budget. 

Fully-compatible with industry 
ECL lOK logic, our arrays are avail- 
able in different speed/power ver- 
sions and in different sizes to allow 
you to make the best choices for 
your systems. 

The basic customization 
procedure for Microgate-E logic is 
similar to that for our CMOS LSI 
Arrays. You do not need any special- 
ized knowledge of our processes to 
be able to produce your custom 
circuits with a high degree of confi- 



dence. Double-layer and triple-layer 
metallization with computer-aided 
interconnection allow you to achieve 
the maximum in performance, and 
chip area utilization as high as 100%. 

After your design is specified, 
complete circuit operation is simu- 
lated on our computer before any 
fabrication is performed. The design 



is tested for normal and worst-case 
conditions, quiescent and dynamic, 
over the applicable temperature 
range to ensure proper operation. 

Typically, you will have your 
first operational high-performance 
prototype in about 12 to 14 weeks 
even if you've never designed a 
custom IC before. 



PRODUCT 
FAMILY 



LAYERS 
OF INTER- 
CONNECT 



NO. OF 
EQUIV. 
GATES 



NO. OF 
PADS 



BCD 1000 


2 or 3 


75 


24 


BCD 2000L 


2 or 3 


300 


56 


BCD 2000M 


2 or 3 


300 


56 


BCD 2000H 


2 or 3 


300 


56 


BCD 4000L 


2 or 3 


600 


54 


BCD 4000M 


2 or 3 


600 


54 


BCD 4000H 


2 or 3 


6 00 


54 


BCD 5000 


2 or 3 


1200 


80 
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THE BASIC MICROGATE-E 
ECL LOGIC CELLS, 

ECL gate arrays are built up 
from basic cells that are already 
diffused into the silicon wafers. 

The basic gate cell (called a 
"minor cell") consists of nine 
transistors and five resistors, the 
components necessary for a multi- 
output, two-input ECL OR/NOR 
gate. Optional connections allow 
this cell to be used for constructing 
more complex gates. 

Four minor cells placed around 
a bias cell create a "major cell" that 
is used to produce the logic functions 
you need for your designs. The bias 
cell simply generates the industry- 
standard ECL lOK-compatible 
voltage reference and temperature 
coefficient. 



A number of simple buffer cells 
are placed around the edges of the 
chip. These consist of a large trans- 
istor and a resistor, and may be 
programmed for logic input, logic 
output or as a power supply. 

LOGIC INTERCONNECTIONS, 

ECL LSI Gate Arrays are 
customized using multiple layers 
of metallization to maintain the 
high performance inherent in our 
technology. Up to 8 first layer tracks 
may pass over each major cell in 
the X direction, and up to 16 second 
layer tracks in the Y direction. 



You start by specifying the 
functions you need from our library 
(listed on page 9). The computer 
provides the links to produce the 
chosen logic blocks using the first 
layer of metallization. 

Now you specify the start and 
end points for interconnections 
between your logic functions, and 
let our computer perform the time- 
consuming and tedious task of 
routing the metallization tracks. If 
chip area utilization is over 90%, 
some manual interaction may be 
necessary, but typically the pro- 
gram will automatically route 95% 
of the interconnections for even the 
most complex circuit. 



ECL PERFORMANCE CHART 



SCDS1000 


SCD2000H 


SCD2000M 


SCD2000L 


SCD4000H 


SCD4000M 


SC04000L 


SCD5000 


NO. OF GATES 


75 


300 


300 


300 


600 


600 


600 


1200 


NO. OF PADS 


24 


56 


56 


56 


54 


54 


54 


80 


TYPICAL OR/NOR 
GATE DELAY 


.5NSEC 


.5NSEC 


1.0NSEC 


1.5NSEC 


.5NSEC 


1. ON SEC 


1.5NSEC 


1.5NSEC 


TOGGLE FREQUENCY 
(D TYPE FLIP-FLOP) 


400MHz 


'400MHz 


250MHz 


150MHz 


400MHz 


250MHz 


150MHz 


150MHz 


APPROX GATE POWER 


5MW 


5MW 


3MW 


2MW 


5MW 


3MW 


2MW 


2MW 


10KCOMPATABILITY 


YES 


YES 


YES 


YES 


YES 


YES 


YES 


YES 
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PUSSEY BIPOLAR AN ALOG ARRAYS. 



Plessey Microlin Bipolar 
Analog Arrays are a simple means 
of integrating your analog circuits. 

As with our digital arrays, you 
get a short design cycle, low over- 
head, predictable performance and 
computer verification of your 
designs, 

CXir bipolar arrays consist of a 
pattern of transistors and resistors 
in fixed positions on a wafer. As 
with our digital arrays, these compo- 
nents are converted to the Microlin 
circuits you need by specifying the 
metal interconnection paths, much 
as you would when laying out a 
printed circuit board, 

Plessey Analog LSI Arrays are 
fabricated using an industry- 




standard medium performance 
bipolar process. The components 
.are fully tested and fully character- 
ized. All the parasitics are also 
known, and accurate nominal and 
worst case computer simulations 
can be performed. 

The result is that most circuits 
can be designed with no bread- 
boarding. This can result in a 
significant saving in design time 
and much higher confidence in the 
finished design. 



ANALOG LSI DESIGN 
CONSIDERATIONS. 

Integrated circuits have 
inherent limitations of tolerance 
and performance, but frequently 
these can be compensated for in 
your designs: 

• Since absolute tolerances are 
large, but ratio tolerances are 
good, use techniques that 
depend on ratios (e.g. differ- 
ential amplifiers, current 
mirrors). 

• Circuits using lots of NPN's 
are easy to integrate and 
provide good performance up 
to a few tens of megahertz, 

• Lateral PNP's have poor 
performance, but are well 
matched and useful where 
speed and gain are not 
important. 
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• Transistors can be connected 
in parallel for higher currents 
or to produce current ratios. 

• Use DC coupling exclusively 
if you can, since there are no 
on-chip capacitors. 

• Minimize reactive compo- 
nents, since they must be 
off-chip and thus use up con- 
necting pins. 

• Make the design as modular 
as possible to minimize cross- 
connections. 
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ANALOG ARRAYS BAA 1 000 

TRANSISTORS TOTAL NO. 109 

RESISTORS TOTAL NO. 163 

TOTAL BASE RESISTANCE 895K ohms 

NO. OF PADS 24 

LAYER OF INTERCONNECT SINGLE 

FT 500MHz 

ZENER VOLTAGE 7.1 Volts 

BVceo 20V 

HFe(NPN) TYPICAL 100 



BAA 2000 



221 
339 

1.55Meg ohms 
24 

SINGLE 
500MHz 
7.1 Volts 
20V 
100 



Gain 



Ft (MHz) 



Capacitance (pF) 



CO 
O 

o 

C 

o 
o 

E 

(D 
CO 

CD 
U) 

<n 

(D 



NPN 


IjLtA 


1mA 


-10mA 


100/iA 


1mA 


10mA : 


Cbc 


CI Cbe 


SMALL 


90 


120 


110 


140 


450 


400 


.73 


3.43 .54 


MEDIUM 


85 


110 


115 


80 


300 


450 


1.07 


3.43 1.14 


LARGE 


75 


105 


120 


10 


80 


450 


9.53 


12.0 13.0 






Gain 






Ft (MHz) 




Capacitance (pF) 


PNP 

SMALL 


IfxA 


100m A 


1mA 


VA 


100m A 


1mA 


Cbc 


CI Cbe 


18 


30 


10 


3 


5 


2 


1.72 


3.43 .39 




BAA 
1000 



BAA 
2000 
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COMPUTER AIDED DESIGN. 



The demand for more complex, 
faster, smaller, less expensive inte- 
grated circuits can only be met 
by corresponding advances in 
computer-aided design. 

Recognizing this aspect of 
custom design several years ago, 
Plessey Semiconductors has devel- 
oped an advanced software system 
that will keep us on the leading 
edge of semi-custom technology. 

We call our approach SCAMP 
—Semi-Custom Array Mask Pro- 
duction. It is a complete system that 
extends from initial circuit layout 
data capture to verified mask pro- 
duction. SCAMP quickly turns a 
new design into a prototype, with a 
very high probability of obtaining 
the correct circuit the first time 
through the loop. 



SCAMP is based on the concept 
of software modules, v^th a central 
core that remains constant irrespec- 
tive of technology or circuit com- 
plexities in the IC designs. The 
system can be readily extended to 
future design methodologies and 
integrated circuit technologies, 

SCAMP can be used at a 
Plessey design center, from within 
your company using a single termi- 
nal and modem, or running on your 
ovm integrated graphics system. 
The central SCAMP algorithms 
have been especially designed and 
otpimized to reduce elapsed terminal 
time and to use computer resources 
efficiently to keep costs dovra. 

Because SCAMP is relatively 
technology independent, it can be 
used with the following technologies 
and methodologies. 

Double 

Single Layer Metal Layer Metal 
Methodology Bipolar N Channel CMOS Bipolar CMOS 
MICROCELL XX X 

LINEAR ARRAY X X 
LOGIC ARRAYS X XXX 



The system schematic below 
gives an overview of SCAMP opera- 
tion and shows the key elements 
that make design throughout faster 
and more reliable. 

The digitized schematic input 
is first used to develop a data set for 
final device testing and for a direct 
functional simulation. Logic cells 
are automatically placed, then metal- 
lization is automatically routed on 
the chip. With auto-routing, a design 
step that previously took days or 
weeks is now done in minutes. 

This layout is then checked 
against design and electrical rules 
(placement, spacings, fan-out, etc.). 
If it satisfies these, a second simu- 
lation is run. When the results of 
both simulations match, the masks 
are made. 

The end result is prototypes 
that work the first time virtually 
every time. 
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USER ADJUST 



USER 

entry" 



SCHEMATIC 
INPUT 



SIMULATION 
DATA SET 



LAYOUT 
CHECK BACK 
(ERC & DRC) 



SIMULATION 
DATA SET 




SIMULATE 



USER 
ADJUST OR ENTRY 



RESULTS 
AGREE? 



MAKE MASKS 



-FINISH 
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FABRICATION AND TESTING. 



With the layouts complete and 
simulations run, digitization, check- 
ing and production of the masks is 
simple and straightforward. 

We can then provide you with 
probed slices, chips or packaged 
devices. We can use any commer- 
cially-available or customer- 
supplied package, but it should be 
selected early in your design, as it 
may affect the size of array used 
and the power dissipation that can 
be tolerated. 

The next important step is 
testing, and the test specification 
should form part of your target 
specifications. 



Testing is a major considera- 
tion in semi-custom LSI because 
volumes are usually low. For high 
volume IC's, the effort expended to 
obtain good, economical tests is 
spread over the cost of a large 
number of devices. When the devel- 
opment cost is spread over a much 
smaller number of devices, a com- 
promise may be necessary. 

Electrical testing is done on 
the wafer before division into 
chips, followed by final testing 
after encapsulation. 

At wafer probe, each chip on 
every slice is tested. On the basis of 
these tests, all chips which are not 
expected to pass the final test pro- 
gram are marked for rejection, 
while the cost of scrap is still 
relatively low. 



For the final tests after encap- 
sulation and packaging, devices are 
normally tested at an ambient of 
25° C, Facilities also exist for hot 
and cold testing, lot-by-lot release 
and bum-in. 

The equipment used for all 
probing and most final testing is 
computer controlled and ranges 
from the Fairchild Sentry Series 
to systems specially developed 
at Plessey, 

Depending on your applica- 
tions, our semi-custom and custom 
IC's are available to meet the most 
stringent commercial, industrial 
and military specifications. 



Plessey 

Semiconductors 

Semi-Custom Operations 
1641 Kaiser Avenue 
Irvine, CA 92714 U.S.A. 
TWX 910-595-1930. 
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Features 

«> Full Range of Cost-Effective Design 
Capabilities 

Gate Arrays— automatic and manual 
Metal Gates CMOS— C^L CMOS- 
CMOS I {5fj) — CMOS II (3//) 
PaCMOS — standard cells 
Full Custom LSI 

o Fully Supported Design Automation 

MIMIC— logic simulation 
CRITIC— design rule vertification 
AFTER— test program generation 
CONCERT — connectivity check 

o Long Experience 

More than 15 years of custom/semicustom service to 
demanding customers. 




Comparison Of Custom/Semicustom LSI Options* 

Semicustom Full Custom 

Gate Array PaCMOS Std. Cell 



Development Cost 
Development Time 
Risk (1st time success) 
Final Die Size 
Production Die Cost 
Efficiency of Chip Utilization 



0.2 
0.17 
0.5 
1.5-2.0 
3-4 
0.8 



0.3 
0.23 
0.5 
1.1-1.4 
1.5-2.0 
1 



"All comparisons normalized to a full custom basis assuming a 1000 gate complexity function. 



RCA Design Automation System 



GATE 
ARRAY 



< 

o 

DC 



LOGIC 
SIMULATION 
MIMIC 



AUTOMATIC 
PLACE a 
ROUTE 



DESIGN 
VERIFICATION 
CRITIC 
CONCERT 



MASK 
FAB 



PROTOTYPES 



PaCMOS 
STANDARD 
CELL 



AUTOTEST 
PROGRAM 
GENERATION 
AFTER 



92C M- 35286 
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RCA's Semicustom Capabilities 



RCil 



State" 



RCA presently offers a variety of GAs classified accord- 
ing to: 

Gate complexity 138 to 1200 gates 
Process technology CMOS metal gate (bulk CMOS)— 
Manual layout 
CMOS silicon gate (C^L)— 

Manual layout 
CMOS silicon on sapphire 

(CMOS/SOS).— Manual layout 
CMOS I— Automated layout 
Package types Plastic 
Ceramic 

Side-brazed ceramic 
Leadless chip carrier 

RCA will soon offer additional Automated Universal 
Arrays (AUAs). The interconnect mask patterns for AUAs 
are generated solely by user-accessible software via the 
techniques of design automation (DA). AUAs are classified 
according to: 

800 to 5000 gates 
CMOS I 
CMOS II 
CMOS/SOS 
Plastic 
Ceramic 

Side-brazed ceramic 
Leadless chip carrier 

AUTOMATED GATE ARRAYS 



RCA presently offers a variety of APAR cell libraries. 



Gate complexity 
Process technology 



Package types 



User defined 
CMOS silicon gate (C2L) 
CMOS silicon on sapphire 

(CMOS/SOS) 
CMOS I —5m bulk CMOS 
Plastic 
Ceramic 

Side-brazed ceramic 
Leadless chip carrier 

RCA will soon offer additional APAR cell libraries. They 
are classified by: 

CMOS II 
CMOS/SOS 
Plastic 
Ceramic 

Side-brazed ceramic 
Leadless chip carrier 



Process technology 
Package types 



Gate complexity 
Process technology 



Package types 









Array Size 




Projected 


Types 


Total Gates 


Internal Gates 


(mils) 


Total Pads 


Availability 


CMOS 1 (5/i) PA20250 


317 


264 


168 X 150 


46 


NOW 


PA20450 


517 


440 


168 X 214 


66 


NOW 


PA20650 


735 


640 


216x 214 


78 


NOW 


PA20850 


953 


840 


264x 214 


90 


NOW 


PA21000 


1133 


1008 


264 X 246 


98 


NOW 


CMOS/SOS (4n) PA60650 


725 


640 


208 X 208 


74 


NOW 


PA61200 


1313 


1176 


256 X 272 


102 


NOW 


CMOS II (3m) PA40650 


725 


640 


181 X 191 


74 


4082 


PA40850 


953 


840 


221 X 191 


86 


4082 


PA41000 


1133 


1008 


221 X 220 


94 


4082 


PA41200 


1313 


1176 


221 X 249 


102 


4082 




1900 






126 


2Q83 




2500 








2083 




5000 






220 


4083 


CMOS/SOS (2m) - 


2500 








1084 


MANUAL GATE ARRAYS 












Metal Gate CMOS MA30150 


168 


138 


189 X 188 


40 


NOW 


MA30250 


276 


240 


229 X 232 


48 


NOW 


Silicon Gate CMOS MA10150 


168 


138 


156 X 155 


40 


NOW 


(C^L) MA10250 


276 


240 


186x188 


48 


NOW 


MA10350 


400 


370 


216 X 220 


48 


NOW 


MAI 0500 


576 


528 


245 X 252 


64 


NOW 


CMOS/SOS MA60150 


182 


144 ■ 


- 150 X 150 


40 


NOW 


MA60250 


300 


256 


180 X 180 


48 


NOW 


MA60400 


452 


400 


210 X 210 


64 


NOW 


MA60550 


632 


576 


, 240 X 240 


64 


NOW 


MA60800 


848 


784 


270 X 270 


80 


NOW 
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State 

Automated GAs 

The latest step in RCA Semicustom LSI 



• Easy to Design and Change 

• Fast Turnaround 

• CMOS Performance 

• Wafer Stockpiling 

• CAD Compatible 

• Library of Logic Macros 



As gate counts and design complexities increase, manual 
layout of GAs becomes costly and time consuming. There- 
fore, RCA has developed automated placement and routing 
techniques. 

The Automated GA System requires only one unique 
metal mask level. Artwork for this level is generated auto- 
matically from RCA's extensive library of logic cells. . 

The metal mask describes the required logic functions on 
the array and then defines a unique interconnect pattern. 
Artwork for the mask is generated automatically from 
RCA's extensive library of logic macros (predefined logic 
structures or cells). Most RCA logic macros are common 
for both GAs and PaCMOS standard cells. The design 



process for GA and PaCMOS is essentially common and 
may be transparent to the designer. 

Automated GA software has proved to be very effective, 
providing 100% connectivity and gate utilization up to 98% 
for complex random logic applications. 

PERIPHERAL FUNCTIONS 

Each of the input/output pads of an RCA GA has a spark 
gap (on CMOS/SOS) and gated diode circuit to protect 
against static discharge. An n device and a p device are also 
associated with each pad and can be used as an input 
inverter, an output inverter, or as a transmission gate. 

To provide longer delays and active pull-up resistors, 
high-impedance cells are placed strategically along the 
periphery of the GA. In order to source and sink TTL levels 
of current or to drive off-chip capacitive loads at high 
speed, low-impedance cells are also provided along each 
side of the array. 

Two high-speed binary dividers, without set or reset, are 
available in each SOS GA. Capable of operating as high as 
1 00 MHz, they can be used singly as pre-scalers for division 
by two or in cascade for division by four. 



PaCMOS 

(Programmable Automated Cell CMOS) 
Standard Cells 



PaCMOS is an RCA computer-automated design ap- 
proach to LSI. It is based on a group of circuit building 
blocks, called standard cells, that can be automatically 
chosen, placed, and interconnected by a computer program. 

RCA has a large and expanding library of previously 
designed, verified, and life-tested standard cells— available 
in metal-gate CMOS, C^L (closed-geometry silicon-gate 
CMOS-bulk), and silicon-gate CMOS on sapphire substrate. 
Some of their characteristics are summarized below. 

As a design aid in selecting appropriate cells, a standard 
cell notebook is available. In it, all of thelogiccells are fully 
characterized and documented in the form of data sheets. A 
typical data sheet is shown. 

It provides the name and function of the cell, in this case a 
2-lnput NAND, the circuit and logic configuration, the 
Boolean equation, the truth table, and the dynamic perfor- 
mance data. 



TWO INPUT NAND 



DEVICES 
PADS 



SOS STANDARD 
CELL NO. 1220 



CELL WIDTH = 2.7 mils 




LOGIC SYMBOL 



-0 



PIN 


CAPACITANCE (pF) 


1 


.01 


2 


.25 


3 


.26 



TRUTH TABLE 




FANOUT UNIT LOADS (UL = .25 pF) 
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By using the standard cell notebook, the designer can 
match his particular circui^t configuration with th^ available 
standard cells and generate an input net list. Each multiport 
standard cell is characterized by its input and output pin 
connections. Pin connections are accessible for 
interconnect wiring at both the top and bottom of each 
cell. Sophisticated algorithms automatically select the 
most appropriate I/O connections to minimize wire length 
and area and to produce a densely packed, efficient 
layout. This structured computerized layout also simplifies 
the checking of both interconnection and design rules. 
Because each individual cell has been previously verified, 
only the computer-generated interconnections rnust be 
checked. 



When the critical path option is selected, the program will 
place those cells identified as part of each critical path, not 
only as close to each other as possible, but also in a 
manner to maximize the use of metal for interconnections, 
as opposed to the somewhat higher resistivity polysilicon 
interconnects. 



PaCMOS VERSUS GA 

A PaCMOS semicustom LSI offers attractive tradeoffs 
between development time, die size, and cost for many IC 
designs. Although its development time is slightly longer 
than a gate array, its die size is smaller. And in volume 
production PaCMOS can provide significant cost advances 
over GA designs. 



PaCMOS CELL CHARACTERISTICS 





Metal 
gate 


C^L 


SOS 


CMOS 1 


Cell Height, mils 


14.0 


12.6 


4.2 


6.72 


Pin Spacing, mils 


1.9 


0.8 


0.9 


0.56 


Channell Length, 










microns 


7.5 


6.2 


5.0 


5.0 


Delay, nanoseconds" 


20.0 


10.0 


6.0 


6.0'=' 


Internal Logic Density 


8-21 


6-10 


2-3 


1.5-3 


Overall Chip Density 


40-50 


12-30 


14-18 


6-10 


(1) stage delay = 2 inut NOR, fanout = 


2 







10 volts, no interconnect 
(2) 5 volt stage delay 



ADDED OPTIONS 

In addition to the standard cells, PaCMOS can also 
accommodate subchip options. Regular structures such 
as RAMs, ROMs, PLAs, PROMs, EPROMS, and register 
stacks, which have been remotely designed by 
conventional handcrafted techniques, can be 
automatically connected while the remainder of the host 
chip is computer generated. The net effect of incorporating 
the subchip option into the standard cell layout is to 
combine the high density and performance optimization 
associated with handcrafted designs with the low-cost, 
quick-turnaround capability that the standard cell 
automatic layout program provides. 

Another option available in PaCMOS is a critical path 
technique. Under ordinary circumstances, the placement 
and routing of algorithms place all cells on the chip in a 
manner to minimize total wire lengths and crossovers. 



\ 














CUSTOM 
























PaCMOS 












GATE 
^ ARRAY 















































1K 



10K 100K 
QUANTITY PURCHASED 



1M 
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Design Automated Tools 

• MIMIC 
o CRITIC 

• AFTER 

• CONCERT 



RCil 



Solid 
State ■ 



MIMIC, RCA'S SOFTWARE SIMULATION PROGRAM 

A powerful software simulation program, called MIMIC, 
allows designers of GAs, as Well as other RCA semicustom 
and custom LSI devices, to model the logical operation of 
digital circuits before device fabrication. Through the pro- 
gram, designers can discover logical flaws, race, hazard, or 
spike conditions, and timing and critical path uncertainies. 

The entire software program, including a standard cell 
library, is available to customers through RCA's commercial 
computer services in Cherry Hill, N.J. 

MIMIC, has a number of features that contribute to its 
effectiveness: 

□ It models circuit elements such as bus connections, 
wire-tied elements, and bidirectional transmission gates. 

□ It is supported by an extensive library of built-in logic 
elements including gates, latches, clocked flip-flops, and 
multiplexers. 

□ Through its hierarchal network-description, designers 
can define their own standard library of common circuit 
elements. 

□ It is capable of generating a variety of output reports 
whose contents and format are largely user-defined. 

□ And, perhaps most important, it has the ability to gener- 
ate a test-pattern file acceptable as an input to automatic 
test equipment. Because the number of test patterns 
increases exponentially with the complexity of a design, 
this ATE interface can materially reduce test times and 
costs. 

CRITIC (Computer Recognition of Illegal Technology in 
Integrated Circuits) 

Another software tool available in the design of GAs, as 
well as other RCA semicustom and custom LSI devices, is 
the CRITIC program. An acronym for Computer Recogni- 
tion of Illegal Technology in Integrated Circuits, CRITIC 
checks mask artwork by describing the mask as a series of 
polygons in terms of the vertices that define them. The 
program then automatically searches for and reports on 
minimum tolerance violations (width, spacing, and enclo- 
sure) and illegal topology relations (overlap, abut, cross, 
contain, and disjoint). 



DESIGN AUTOMATION PROGRAMS 
AFTER 

The AFTER program (/Automatic Functional Test Encod- 
ing /Routine) aids the IC designer in generating functional 
test patterns required for the testing of digital IC's on 
Automatic Test Equipment (ATE). Input/output truth tables, 
representing these tests, can be created by the designer 
using the MIMIC logic simulation program by specifying 
the IC's inputs to MIMIC; its outputs are calculated by 
MIMIC. Alternatively, AFTER provides an option for a high 
level manually generated test specification (both inputs 
and expected outputs). AFTER automatically translates 
either type of input into test patterns suitable for execution 
on a variety of ATEs. ATEs currently supported are the 
Fairchild Sentry/Sentinel/Series 20, the Teradyne J283, 
and the Datatron test systems. 

CONCERT 

(COA/nectivity CEflTification) is a layout analysis pro- 
gram which aids the verification of the logical and electrical 
correctness of the mask artwork produced by the APAR 
automatic layout programs. The layout generated by RCA's 
APAR programs (MP2D and GA) consists of standard cell 
placements and wire interconnects. By examining this 
mformation, CONCERT can extract a net list from the art- 
work and automatically produce the logicdescription in the 
exact language required by the MIMIC logic simulator. This 
is used to verify corrections of the wiring. 

Ordinarily, sincethe IC layout is computer generated, no 
errors will be found. However, in those cases where the 
designer chooses to perform some manual modifications, 
CONCERT is an important tool for validating the changes. 
In addition, parasitic capacitances of the interconnections, 
as laid out, are added to the MIMIC network description file. 
This provides the designer with the ability to effectively 
simulate the physical layout itself including layout parasit- 
ics. This re-simulation increases confidencethat the layout 
is free from timing problems caused by the possibly exces- 
sive capacitance of signal lines. These capabilities make 
CONCERT a key ingredient in producing quick-turnaround 
custom chips that work to specifications the first time 
through. 
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BIPOLAR LSI SEMICUSTOM 



ACE/CCL/8AXXXX SERIES 



PRODUCT DESCRIPTION 

The Signetics family of high speed bipolar semicustom 
offers a viable means of replacing ECL, 74S or 74LS logic 
components with a proprietary LSI device. The primary 
advantages are reduced size, weight, and power, im- 
proved system reliability, and significant manufacturing 
cost savings. These devices also offer full -55°C to 
+ 125°C temperature range, and have superior radiation- 
hardened properties. 



8AXXXX Series Gate Arrays 

Gate Arrays employ a fixed array of gates and l/O's which 
can be "personalized" by custom metalizatiori. The 
8AXXXX Series, with a maximum of 2100 gates/chip and 
gate delays of 4 to 6ns, can replace up to 100 SSI/MSI 
devices in any LS application. By reducing device count 
and saving PCB area, 8AXXXX devices can improve IC 
system reliability by 100 times and save 80% in manufac- 
turing costs. The ISL gate only dissipates 250/iW maxi- 
mum which reduces power consumption by 10 times as 
compared with a 74LS implementation. 

To attain 74LS speeds with LSI packing density and low 
power, Signetics gate arrays use integrated Schottky 
Logic (ISL), a proprietary gate design implemented in a 
standard bipolar process. 



Composite Cell Logic 

CCL uses functional logic cells which can be placed on 
the chip and interconnected by metalization. The cells are 
equivalent to standard SSI/MSI logic functions; hence; 
design is similar to the usual "catalog" PCB approach. , 

With CCL the designer can choose from two libraries: the 
EPL Library, with 3ns or 4ns typical gate delay for 74S ap- 
plications; and the ISL Library, with 6ns worst case delay 
for 74LS applications. Like ISL gate arrays, CCL offers 
significant improvements in power usage, system reli- 
ability, and system manufacturing economy. 

Current technology allows up to 600 EPL gates or 1000 
ISL gates on a chip, with l/O's limited by available 
packages. 



ACE Masterslice Logic Arrays 

The Masterslice array uses composite cells but requires 
them to be placed at fixed locations. Design is similar to 
the "catalog" approach but analogous to a PCB having 
fixed socket locations. The cell library contains a full con- 
tingent of standard SSI/MSI functions. 

With 500 psec gate delays and elimination of PCB traces, 
ACE Masterslice arrays offer a 50% speed increase as 
compared with standard 100K ECL. They also reduce 
power dissipation by 75% and implementation costs 
.by 55%. 

Signetics 
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FEATURES 

0.5ns, 3ns, 4ns or 6ns Gate Delay 
Up to 2200 Gates/Chip 
250/iW to BmW Per Gate 
Up to 128 l/O's 
Up to 80mA Drive 
-SS^C to -f 125°C 
Radiation Hardened 
Plastic or Ceramic DIP's 
Leadless Chip Carriers 
Space Array Packages 

BENEFITS 

• Proprietary LSI Device 

• Replaces ECL, 74S or 74LS Devices 

• Reduces PCB Area 

• Saves Manufacturing Costs 

• Reduces Size, Weight and Power 

• Improves System Reliability 

PROGRAM 

• Easy Logic Simulation 

• Comprehensive Design Seminars 

• Complete Documentation 

• Fast Development Cycle 

• Extensive CAD Testing 

• Ensures First-Pass Success 

• Full Design Support 



SEMICUSTOM PROGRAM 



Product 
Definition 



Logic Diagram 



TEGSIIVI 
Simulation 



LOCKER 
Logic Checl<er 



SENGEN 
Test Program 



Auto Place 
and Route 

1 



Editing and 
Checking 



Mask and Fab 
Wafers 



Test Wafers 



Assemble 



Test Parts 



50 Prototypes 



Production 
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BIPOLAR LSI SEMICUSTOM 



ACE/CCL/8AXXXX SERIES 



Signetics ACE Masterslice arrays achieve their high 
speed by use of a CML gate implemented with the 
P-Subilo process. Current ACE products have from 600 to 
2200 gates and 58 to 128 l/Os. 

Designing With Semicustom 

Signetics Bipolar LSI Semicustom devices have well- 
defined parameters to simplify design and allow exten- 
sive use of computer aides. This speeds device develop- 
ment, simplifies the Signetics-Customer interface and en- 
sures first-pass success. 

To design a semicustom chip, the customer uses any 
standard terminal with Signetics time-shared TEGSIM 
software. The designer merely describes the circuit and 
input test sequence. The TEGSIM software simulates the 
logic function, generates the output waveforms and fault- 
grades the circuit. 

The customer submits the simulation result as a specifi- 
cation. Signetics then lays out the chip, runs additional 
CAD tests to ensure design integrity, and builds first pro- 
totypes. The customer-defined test sequence is used to 
test the device and is available on tape for customer use 
in device testing. 



Composite Cell Logic, 3 to 6nsec Delay' 



Total Product 

Signetics bipolar semicustom products are on the fore- 
front of technology, both in silicon and in software. Semi- 
custom devices combine high speed, low power and high 
packing density for optimum performance and low device 
cost. The semicustom development program makes ex- 
tensive use of CAD and is devised to simplify the 
Signetics-customer interface yet provide fast turn-around 
with ensured success. Customers using the program 
have come to expect close rapport with Signetics tech- 
nical personnel and full support through design comple- 
tion. 

ISL Gate Arrays, 5 or 6nsec Delay* 



Part No. 


Gates 


Internal Buffers 


I/O Pads 


8A1200 


1144 


52 


36 


8A1260 


1144 


52 


62 


8A1542 


1408 


64 


42 


8A1664 


1560 


60 


64 


8A2176 


2016 


72 


76 



"Variety of packages, Temperature: to 70°C or -55 to 125°C. Gates 
use 250fiW/gate maximum. 



Library 


Power/Gate (Max*) 


Equivalent Gate 
Delay (Max) 


Trace-Length Delay 


Gates (Max) 


EPL 


5.6mW 


S.Onsec 


Negligible 


300 


2.6mW 


4.0nsec 


Negligible 


600 


ISL 


0.3mW 


6.0nsec 


50psec/mil 


1000 



o 

0) 

c 

O) 
CO 



•Temperature range: to 70°C or -55 to 125°C. Variety of packages; pin-out limited by package. 



ACE Series Masterslice Arrays, O.Snsec Delay' 



Part No. 


Gates 


RAM 


I/O Pads* 


Power Pads 


Power (Typical) 


ACE600 


638 




58 


6 


1.8W 


ACE900 


878 




74 


6 


2.3W 


ACE1320M 


1000 


320 


96 


20 


3.5W 


ACE1400 


1414 




96 


20 


3.5W 


ACE2200 


2204 




128 


20 


5W 



'Package is pin grid array, air cooled, heat sink optional. Temperature range: to ycc. 



NOTE 

All delay times are worst case numbers. This allows computer simulation under worst case conditions to ensure circuit functionality and first-pass suc- 
cess. Typical delay times are much lower than worst case. 
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GATE ARRAY 



SCC700 



Preliminary 
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o 
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0) 
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DESCRIPTION 

The Signetics SCC700 Gate Array is a 
single chip programmable device that 
allows customization of user logic. Only 
metalization and contact are programmed 
in this state-of-the-art CMOS device. Thus, 
fast turn-around from logic to completed 
silicon is achieved. 

The SCC700 is one of a family of low- 
power gate arrays in oxide-isolated CMOS 
(LOCMOS). It contains 352 identical cell- 
units (see figure 1) which are intercon- 
nected by two custom masks (metal and 
contacts). Each unit contains four pairs of 
N- and P-transistors and thus the com- 
plete array contains a total of 704 two- 
input gate equivalents. Access to the tran- 
sistors is from both the top and bottom of 
the cells and additionally there are two 
poly feed-throughs at each side of the cell. 
Because of this routing flexibility, many 
designs result in better than 90% utiliza- 
tion of the gates available. 

The SCC700 Gate Array is built on the 
mature LOCMOS process. LOCMOS is a 
state-of-the-art Si-gate CMOS process 
which uses an epi-substrate, which sig- 
nificantly reduces the potential for latch 
as compared with other bulk CMOS 
processes. 



ORDERING CODE 



FEATURES 

• 704 two input gate equivalents^ 

• Power supply range 3 to 15V 

• High speed silicon gate technology 
with local oxidation (LOCMOS) 

• 12MHz typical clock rate at 10V 

• Very low power consumption 
(standby power 0.25mW) 

• High noise immunity 

• Input protection by series resistor 
and diode clamp to Vss 

• TIL outputs (buffers) drive up to four 
LSTTL loads 

• Full CAD for quick, error-free design 

• 38 versatile I/O pins, each having a 
wide range of functions 

• 48 pre-designed, fully characterized 
library of logic cells available 

• Over 90% maximum utilization typical 

• -40*'C to +85''C operating 
temperature 

• 40- and 28-lead DIL packages 

Computer aided design (CAD) is used 
throughout the design process to insure 
accurate implementation of customer 
logic (see figure 2 for a typical process 
flow structure). 

^Future arrays available are 0330, 0440, 1100, and 1700 
gate-equivalents. 



PIN CONFIGURATION 



PACKAGES 


Vdd = 3 to 15V, Ta = - 40°C to + 85°C 


28- Pin 


40- Pin 


Ceramic DIP 
Plastic DIP 


SCC0700CCGI28 
SCC0700CCGN28 


SCC0700CCGI40 
SCC0700CCGN40 



CMOS GATE ARRAY PART NUMBERING SYSTEM 



SC C 0700 C C G N 28 



MOS Microprocessor Division 
Identifier— Always SC 

Process Variation 

C=CMOS 



Basic Part Number- 
0330 
0440 
0700 
1100 
1700 

Special Array Code- 
cs Custom 
S = Standard 



J 



Tpin 



Count 28, 40, 68 



I — Package 

I = Ceramic 
N = Plastic 

-Timing Variation 

G = Medium speed wafers 
H = High speed wafers 
(Also see appropriate data sheet) 

-Temperature Range 

C = 0°C to -(-70°C (Commercial) 
A = - 40 "C to + 85 °C (Automotive) 
M = - 55°C to -f 125»C (Military) 
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SCC700 



Preliminary- 




Figure 1. Topological Diagram 



LOGIC DESIGN 




LOGIC 
NETWORK 
DESCRIPTION 



SIMON 
LOGIC SIMULATOR 



GATE INTER 
AUTOMATIC 
WIRING 




CALMA 




DATA BASE 




OUT 



CONTROL TAPES FOR 
MASK GENERATOR 



GATE ARRAY 
CELL LIBRARY 



TEST PATTERN 
VERIFICATION 




TEST 
GENERATION 



CONTROL TAPES 
FOR TESTING 



Figure 2. CAD Flow Chart 



CELL LIBRARY 

To facilitate design, a library of 48 pre- 
designed, fully-characterized overlay cells 
is available in the CAD package. The 
library contains: 

• 16 simple logic functions including: 
2-, 3-, 4-input NAND and NOR gates 
2-, 3-input AND and OR gates 

• 10 complex 4-input logic functions, e.g., 
(A1xA2)+B1xB2) 

(A1 xB1) + C1 xC2) 

• 4 master and 4 slave flip-flops 
including set and reset options 

• 14 functions using transmission gates 
Including: 

Exclusive NOR/OR 

Strobed D-latches with set and 

reset options 

Master-slave flip-flops with set and 
reset options 
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MICROPROCESSOR DIVISION 



OCTOBER 1982 



GATE ARRAY 



SCC700 



Preliminary 



PERIPHERY 

To provide a versatile interface, ttie 
SCC700 has 38 input/output pads. These 
peripheral elements can be configured to 
match the input or output requirements of 
a wide variety of logic families and accord- 
ingly a bonding pad may have assigned to 
it one of the following functions: 
• Input stage which includes an input pro- 



ABSOLUTE MAXIMUM RATINGS 



tection circuit (series resistor and 
single diode clamp to Vss)- The recom- 
mended maximum load is 20 array 
gates, or 10 array gates for optimum 
speed performance. Because the input 
voltage is not clamped to Vdq input volt- 
ages, greater than the supply voltage 
is possible thus allowing voltage level 
shifting. 



PARAMETER 


RATING 


UNIT 


Operating ambient temperature 


-40 to +85 


°C 


Storage temperature 


-65 to + 150 


°c 


Supply voltage 


-0.5 to + 18 


V 



• Schmitt trigger input stage (ten avail- 
able) for noise rejection, pulse shaping, 
or suppression of spurious oscillations 
associated with slow input clock transi- 
tions. The recommended maximum load 
is ten array gates, or five for optimum 
speed performance. 

• Complementary output with driver or 
buffer performance capability. 

• Three-state output with driver or buf- 
fer performance capability for bussing 
applications. 

• Transceiver input/output stage. 

• Open drain N- or P-transistor output. 

In addition a pull up/down resistor (34 
available) may be added at various I/O 
stages. The values available are 5, 10, 15, 
60, 65, 70 and 75 Kohms. 



DC ELECTRICAL CHARACTERISTICS Vss = ov 



PARAMETER 


TEST CONDITIONS 


TENTATIVE LIMITS 


UNIT, 


Min 


Typ 


Max 


Input leakage 
Standby current 


Vdd=15V 
Vdd = 5V, T=25°C 
Vdd= 10V, T = 25°C 
Vdd=15V, T=25°C 




0.3 
50 
100 
200 




fiA 
nA 
fiA 
nA 


Output sink current 
Low — buffer 


Vol = 0.4V, Vdd = 5V 
Vol = 0.5V, Vdd= lOV 
Vol = 1.5V, Vdd=15V 




1.6 
4.0 
12.0 




mA 
mA 
mA 


Output sink current 
Low — driver 


Vol = 0.4V, Vdd = 5V 
Vol = 0.5V, Vdd= 10V 
Vol = 1.5V, Vdd=15V 




0.8 
2.0 
6.0 




mA 
mA 
mA 


Output source current 
High — buffer or driver 


|VohI = 0.4V, Vdd = 5V 
|VohI = 0.5V, Vdd=10V 
|VohI=0.5V, Vdd=15V 




0.6 
1.5 
5.0 




mA 
mA 
mA 


AC ELECTRICAL CHARACTERISTICS T^ = 25°C, Clqad = 50pF, Vss = OV 


PARAMETER 


TEST CONDITIONS 


TENTATIVE LIMITS 


UNIT 


Min 


Typ 


Max 


Propagation delay 
2 input NAND — F0 = 2 


5 volts 
10 volts 
15 volts 




20 
10 
7 




ns 
ns 
ns 


Maximum toggle frequency 
F0=1 


5 volts 
10 volts 
15 volts 




3 
6 
9 




MHz 
MHz 
MHz 


Output transition time 
High to low driver 


5 volts 
10 volts 
15 volts 




60 
30 
20 




ns 
ns 
ns 


Output transition time 
High to low buffer 


5 volts 
10 volts 
15 volts 




30 
15 
10 




ns 
ns 
ns 


Output transition time 

Low to high buffer or driver 


5 volts 
10 volts 
15 volts 




40 
18 
12 




ns 
ns 
ns 



CO 

o 

■4—" 



c 

CO 



NOTE: 

Above electricals reflect performance characteristics of medium speed (G) wafer process. 
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The Data System Design 72 1 5 is a single-board controller 

with pipelined architecture that can simultaneously 
control Winchester, streaming tape, and floppy drives. 



Device No. 


Description 


Device No. 


Description 


AM25LS2569 


Up-Down Binary Counter with Synchronous Preset 


74LS174 


Hex D-Type Edge-Triggered Flip-Flop with Clear 


AM2910 


Dual Retriggerable Monostabie Multivibrator 


74LS240 


Octal Bus Driver (Schmitt Trigger) 


AM26S02 


Programmable Schottky Read-Only Memory 


74LS244 


Octal Bus Driver (Schmitt Trigger), Non-Inverting 


AM27S35 


12-Bit Microprogram Controller 


74LS257 


Quad 2-lnput Multiplexer, Non-Inverting 


AM8085 


Complete 8-Bit Parallel Central Processing Unit 


74LS273 


Octal D-Type Edge-Triggered Flip-Flop, 3-State 


CA3130 


5-to-16-Volt Single Stash Supply Op Amp 


74LS299 


8-Bit Universal Shift Register 


2732 


4096 X 8 TTL PROM 


74LS365 


Hex Buffer, 3-State 


8237 


DMA Controller 


74LS373 


8-Bit Latch 


DM7438 


Quad 2-lnput TTL NAND Buffer 


74LS374 


Octal D-Type Edge-Triggered Flip-Flop, 3-State 


DM8334 


8-Bit Addressable TTL Latch 


74LS393 


Dual 4-Bit Binary Counter 


DS75107 


Differential Line Receiver ' 


74LS533 


D-Type 8-Bit Latch 


F74S132 


Quad 2-lnput NAND Schmitt-Trigger 


74LS670 


16-Bit (4x4) Register File with 


MC4024 


Dual Voltage-Controlled TTL Multivibrator 




Simultaneous Read/Write 


MK4802 


2048 X 8 Static NMOS RAM 


74S00 


Quad 2-lnput NAND Gate 


PAL16L8 


Field Programmable Logic Array 


74S03 


Quad 2-lnput NAND Gate, Open Collector 


PAL16R6 


Field Programmable Logic Array 


74S04 


Hex Inverter 


PAL16R8 


Field Programmable Logic Array 


74S112 


Dual "J-K" Negative Edge-Triggered Flip-Flop 


7407 


Hex Buffer/Driver 


74S151 


8-lnput Multiplexer 


74123 


Dual Retriggerable Monostabje Multivibrator 


74S153 


Dual 4-lnput Multiplexer 


74368 


Hex Inverter, 3-State 


74S1 74 


Hex D-Type Edge-Triggered Flip-Flop with Clear 


74LS02 


Quad 2-lnput TTL NOR Gate 


74S175 


Quad D-Type Edge-Triggered Flip-Flop with Clear 


74LS04 


Hex Inverter 


74S240 


Line Driver, Single Ended, 3-State, Inverting 


74LS125 


Quad Gated TTL Buffer, 3-State 


74S32 


Quad 2-lnput OR Gate 


74LS138 


3 Line to 8 Line Decoder/Demultiplexer 


74S51 


Dual 2-Wide 2-lnput AND-OR-lnvert Gate 


74LS151 


8-lnput Multiplexer 


74S64 


4-2-3-2-lnput AND-OR-Invert Gate 


74LS161 


Binary Counter 


74S74 


Dual D-Type Positive Edge-Triggered Flip-Flop 


74LS166 


8-Bit Parallel-In, Serial-Out Shift Register with Clear 


75110 


Line Driver, Differential, Twisted Pair Level Shifting 



Representative list of ICs on the Data Systems Design 7215 board. 
Key specifications for all of these ICs can be found in IC MASTER. 
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BIPOLAR PROCESS CHART 
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Designation 




BVcEo 
volts 


BVcBO 
volts 


Base 


epi 


n+BL 


Min. 
eeometry 
(microns) 


Ml 
Pitch 
(microns) 


M2 
Pitch 
(microns) 


Options/ 
Comments 


Ps 




Pt 


t 


Ps 








B A 


60 


45 


, 70 


135 


2.5 


5 


17 


23 


5.5 


6 


20 




Single Metal 
High Voltage 


BB 


60 


16 


40 


135 


2.5 


1 


10 


23 


5.5 


6 


20 




olllglC ivitiai 

Medium Voltage 


BC 


60 


10 


25 


200 


1.2 


0.75 


3.4 


23 


5.5 


5 


14 


24 


Double Metal 
Al Schottky 


BD 


50 


6 


18 


200 


1.2 


0.3 


3.4 


23 


5.5 


5 


14 


24 


Low Voltage 
Double Metal 


BF 


60 


6 


18 


200 


1.2 


0.3 


2.5 


13 


5.8 


4 


12 


24 


Double Metal 
Barier 
Schottky 
Washed Emitter 




SSi offers it all-custom, 



Three levels of service. 

SSi offers three levels of service-. 
(1) custom IC design, development, 
and production; (2) COT services 
that start with the customer's own 
design and tooling and provide 
him with volume production of 
packaged units; and (3) foundry 
services that start with the cus- 
tomer's own tooling and provide 
him with wafer fabrication only. 
The above charts show the 
processes available from SSi. 

For more information on 
SSi's total capability, send for a 
copy of the new brochure entitled 
"SSi Today." 



SSi procedures for foundry 
service customers. 

For any customer, the first step is 
definition of his product. The next 
step is selection of the appropriate 
process and development of the 
tooling. SSi COT customers can 
choose either bipolar or CMOS tech- 
nologies. For customer designers 
who need help, SSi will provide 
layout rules, test requirements, and 
design assistance. But the COT cus- 
tomer who already has his own 
design tooling can start 
farther ahead. 

If you already have a compat- 
ible tape, we can perform a design 
rule check to make sure that there 
are no layout violations and start 
from there. If you have a Calma 
tape we can go right to mask- 



making. If you have acceptable 
working plates, we can go imme- 
diately into fabrication of 
prototype wafers. 

After prototype wafers are 
fabricated, we perform prototype 
wafer probe, assembly, and final 
testing in-house. We can test your 
circuits using your existing test pro- 
grams, or we can help you create 
a test program from your specifica- 
tions. After device testing, we 
deliver prototype units to you for 
evaluation in your system or 
application. 

You approve the prototypes, 
and in most cases we go right to 
production. We can produce char- 
acterization lots for your evaluation 
under worst case operating condi- 
tions. If you require complete COT 
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Designation 


Channel 


Vtfo 
(volts) 


Vto 
(volts) 


BVdss 
(volts) 


K' 


NorP 

(Q/o) 


Poly 

(Q/o) 


Channel 
Length 
(microns) 


Poly 
Pitch 
(microns) 


Ml 
Pitch 
(microns) 


M2 
Pitch 
(microns) 


Options/ 
Comments 




CBOl 


P 


-20 


-0.9 


-20 


11.0 


80 


— 


9 


— 


12.5 


— 


High Voltage 
At Gate 


N 


20 


9 


20 


17.0 


16 




7.2 




12.5 




CB02 


P 


-10 


-0.9 


-20 


11.0 


70 




7.2 




12.5 




Low Voltage 
Al Gate 


N 


10 


0.9 


20 


17.0 


12 




7.2 




12.5 




CCOl* 


P 


-15 


-0.9 


-13 


14.0 


100 


20 


3 


7 


9 


12 


Double Metal 
Single Poly 
(includes 
cap) 
Si Gate 


N 


15 


0.7 


13 


28.0 


25 


20 


3 


7 


9 


12 




*In development. 



COT services, or foundry. 
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services, the final step is off-shore 
assembly at one of our highly qual- 
ified locations for the volume pro- 
duction of your packaged product. 
We can also perform hi-rel screen- 
ing and burn-in, if desired. 

SSi uses standard multi-sourced 
wafer processes. 

SSi offers circuits in junction- 
isolated bipolar single and double- 
layer metal. CMOS metal-gate and 
silicon-gate are also available. These 
are the most popular and reliable 
processes in the two basic tech- 
nologies. Although these standard 
processes are available from mul- 
tiple sources, SSi's advanced ultra- 
clean wafer fab produces higher 
yields than ordinary facilities. 

SSi offers 11 variations of the 



above core processes. These varia- 
tions permit you to select the opti- 
mum process when fabricating a 
new circuit or when matching a 
process already being used for an 
existing circuit. 

The charts above prqvide 
guideline parameters for both the ' 
bipolar and CMOS processes avail- 
able from SSi. For more detailed 
information on electrical and topo- 
logical design rules and available 
processes, consult our engineers. 



They can determine which process 
variation is best for your 
particular circuit. 

Silicon Systems incorporated, 

14351 Myford Road, Tustin, CA 92680, 
(714) 731-7110. 




j Silicon S/stems 

I incorporated 
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For Key Data On Every IC On This 
Board, The Place To Look Is... 




Equipment and system design often require tlie use 
of a wide variety of integrated circuits in order to 
obtain optimum performance. One way for an engi- 
neer to be certain tliat he hasn't overlooked the 
best device for his application is to refer to the pages 
of IC MASTER. 

Surveys conducted by IC MASTER, integrated cir- 
cuit manufacturers, and independent research 
agencies confirm that four out of five IC MASTER 
users have specified one or more products as the 
result of using IC MASTER. 



Device No. 


Description 


NMC27C16 


Erasable CMOS PROM 


NSC800 


8-bit Microprocessor 


74SC245 


3-State Octal Bus Driver 


MD74SC373 


Noninverted D-Type Transparent Latch 


ICL8212C 


Micropower Voltage Detector 


MM74PC00 


Quad 2-lnput NAND Gate 


MM74PC32 


Quad 2-lnput OR Gate 


MM74PC08 


Quad 2-lnput AND Gate 


MD74SC139 


Octal Decoder/Demultiplexer 


MM74PC74 


Dual Type-D Flip-Flop 


MSC74PC07 


Hex Inverter 


MM74C30 


8-lnput NAND Gate 



Representative list of ICs on the Blue Chip Computer STD- 
NSC800 card. Key specifications for all of these ICs can be 
found in IC MASTER. 
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Why Go Oustoin 
Why Use Synertek? 



SvQertek. 




Your decision to use a Custom circuit rests basically on the 
requirements of your system. You'll want to consider the 
alternatives available to you: 

• Standard circuits are off-the-shelf products designed for 
general product applications. If your yearly system 
volume will be less than 10,000, SSI (small scale inte- 
gration) and MSI (medium scale integration) circuits may 
be your best solution. 

• Microprocessors may fill your need if your application 
requires great flexibility and cost is not an overriding fac- 
tor. They are most practical when total circuit volume 
does not exceed 50,000. 

Advantages of Custom Circuits 

A Custom circuit is an exclusive proprietary design built 
specifically to meet your product requirements. Its advan- 
tages are: 

• Reduced system cost — Through circuit integration the 
total number of discrete and integrated components can 
be cut by 75-90%. This dramatically reduces component 
inventory, PC board assembly, and power supply costs. 

• Increased reliability — As circuit device count and total 
system size is reduced, system reliability increases. For 
you, the more reliable a system you sell to your custo- 
mers, the less you will have to expend on warranty 
costs. 

• Features — Special features not available in standard 
circuits or microprocessors can be cost-effectively 
designed into a Custom circuit. 

• Market leadership — CUSTOM MOS/LSI technology 
can revolutionize a product. It enables new features to be 
built which would otherwise be unavailable or too 
expensive to implement. When your product is manufac- 



Custom Costs vs. Other Alternatives 




10K 20K 30K 40K 50K 60K 70K 80K 90K 100K 
QUANTITY 



\ 

tured with a proprietary design, competitors have a more 
difficult time copying it. As a result, you can enjoy longer 
periods of market leadership and penetration. 

Why Use Synertek? 

You don't want just anyone to develop your Custom design. 
You want a company with experience, skill and an under- 
standing of how important your design is to you. As a major 
supplier of Custom circuits, we fulfill those requirements 
and offer competitive design and process solutions. 

Our ability to develop sophisticated technologies insures our 
market leadership position in custom integrated circuits. We 
currently offer silicon gate HMOS, NMOS, and HCMOS 
technologies. Our advanced computer-aided design 
facilities, projection alignment equipement, 4-inch wafer 
fabrication lines, and VLSI testing equipment further 
demonstrate Synertek's commitment to state-of-the-art 
technology. Your choice depends on your need. 

• Classic Custom circuit design — We will design your 
circuit from concept. You may initially provide us with a 
written explanation of the function you want, or with a 
logic diagram of the circuit, or with just a specification. 
We will create your work-of-art from beginning to full 
production. 

• Customer Design Teams (C.D.T.) — We will train your 
engineers to do their own custom design. The full 
spectrum of design capability can be approached: classic 
custom hand-drawn circuits, designs using The Cell 
Library^", or seminars for C.O.T.^" customers. Your 
systems knowledge is combined with our IC design 
capability for optimum circuits. ' 

• C.O.T/" — Synertek will become the manufacturing arm 
of your in-house design group or your consulting design 
house. By providing you with process design rules, 
parameters, computer simulation programs and, most of 
all, our total cooperation, we can assure you the 
manufacturing capability you want. 

• Standard Products — The Logic Products Group has 
developed, with the cooperation of some of our 
customers, circuits which fulfill the needs of the 
marketplace. We continue to search for unique designs 
which expand our ability to serve our customers 
requirements. 

We advocate a firm policy of partnership in all three of 
these circuit production services. Your success is directly 
related to ours, and a close working relationship promotes 
understanding and efficiency between us. It also insures 
that the Custom circuit is produced exactly to your 
specifications. This spirit of cooperation and teamwork will 
heighten your feeling of ownership for your proprietary 
Custom circuit. 
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Evolution of a 
Masterpiece 



Svnertek 




A masterpiece is never developed overnight. An artist needs 
time to think, plan, and create. At Synertek, the average 
length of time needed to bring a circuit from the concept 
stage to prototype production is 6-9 months. Depending on 
the complexity of the device, this may be longer or shorter. 
Simple circuits can be completed within 3-4 months. All 
circuits, however are subjected to the same stringent 
testing, quality control, and verifications checks. 

Keeping with our philosophy of partnership, our engineers 
will confer with you often throughout the design and 
development phases. 

The Custom Design and Development Process 

• System definition — Synertek and the customer 
establish block diagrams, flow charts, and mechanical 
and electrical specifications. A program milestone 
schedule is confirmed. 

• Logic design and computer simulation — Our design 
engineers convert system functions to MOS logic. 
Computer simulations of critical logic deisgn 
characteristics are done in our DA (design automation) 
center. SCEPT"" (Synertek Circuit Emulation Program 
and Test) is a conventionally designed breadboard which 
duplicates MOS logic. We consider SCEPF" an 
indispensible tool for verifying the functionality of the 
design. It also gives you your first opportunity for hands- 
on verification of the actual logic functions. Once 
approved by you, SCEPT''" is used to write and debug a 
test program. From this point, SCEPT^" is the functional 
reference for the remaining design steps. 

1-lOwks. 

• Circuit design and analysis — Individual transistors are 
laid out to implement the SCEPF" logic. Particular 
attention is paid to critical speed paths. Additional 
computer-aided circuit simulation information is 
analyzed and incorporated into the actual circuit design. 

1 -4 wks. 

• Composite layout design — A layout of the circuit 
design, called a composite, is hand drawn to minimize 
final chip size. Composites are drawn at 500 to 2000 
times the size of the finished chip. 

• Digitizing — The composite drawing is converted in our 
CAD (Computer Aided Design) center to a database tape 
using a Calma interactive graphic system. This digitized 
information is used to generate plots of each circuit 
layer. The plots are compared to the original composite 
and editing changes are made. Editing and checking 



continues until the database tape is approved for the 
entire composite. Design rule checks (DRCs) and 
electrical rule checks (ERCs) are accomplished by our 
CAD system using the database tape. 

4-14 wks. 

Mask generation — Once the database tape is approved, 
a PC (pattern generation) tape is pr'oduced. This tape is 
used to create each mask level. 

We use three methods in mask making — 
photolithography, E-beam and a combination of both. 

In the photolithographic process the 10X reticles are 
created on a pattern generator. These reticles are photo 
reduced to the actual IX mask size and reproduced by a 
step-and-repeat camera. 

With E-beam technology, the PG tape is converted to E- 
beam format. The full array is then written directly at the 
IX mask size. 

In the combination method, lOX reticles are generated 
from the E-beam-formatted tape. As in the 
photolithographic process, these reticles are then photo 
reduced to the actual 1 X mask size and reproduced by a 
step-and-repeat camera. 

Which method should be used is determined by device 
complexity, die size, and the process chosen for wafer 
fabrication. 

'4-9 wks. 

Prototype wafer fabrication — During prototype 
fabrication, numerous quality and electrical inspections 
are performed to assure that every wafer lot meets our 
specifications. 

First samples — Thses are untested devices commonly 
referred to as "Cut & Go's." They are placed in ceramic 
packages, assembled, and sent to your for initial 
evaluation. 

2-3 wks. 

Test generation — The Cut & Go's play an essential role 
in the completion of the test program, which was 
initiated during the circuit design stage. The test 
program must be verified with the Cut & Go's before it is 
finalized. 

Prototype production — After fully tested samples are 
approved, prototype production begins. 

Full production — Scheduled delivery commences after 
prototype qualification and test verification are 
completed. 
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C.D.T. is a program by which customers can be trained to 
do their own IC designs. It encompases the full spectrum of 
custom design from the classical, hand-drawn approach, 
with Synertek's engineers doing the full design, to the 
customer owned tooling program. CDT's are designed to 
take advantage of the customer's system knowledge and 
Synertek's IC design and production capabilities. The 
customer has access to our facilities, design courses. The 
Cell Library'", advanced CAD tools, processes, design 
expertise, and on-going support. 

The design course is approximately ten weeks long and is 
based upon the structured design methodology. The major 
portion of the course demonstrates how to use The Cell 
Library™, with hands-OQ experience using our CAD tools to 
complete a simple design. Very little time is spent on design 
physics. References will be furnished to those interested in 
further studies. As an on-going project we are continually 
developing additional short courses as updates as well as 
video tapes on specific topics. 

Our CAD tools revolve around our mainframe computer, a 
VAX 1 1/780 to enable our customers to use commercially 
available software written for the VAX. NCA corporation's 
software is used for layout verification, including Design 
Rule Check, Electrical Rule Check and Network Continuity 
Check. The Network Continuity Check compares the layout 
data to the Netlist derived from schematic entry. Other 
services, such as sizing and PG tape generation can also be 
performed on the VAX. 

Silvar-Lisco's SOS package including CASS and CAL-MP is 
installed on the VAX. CASS is used for schematic entry via 
a Genisco 1000 terminal. Once the schematic has been 



entered, a design database is created from which several 
output data formats can be generated. The following 
outputs are presently available: Netlist, TEGAS for logic 
generation and test verification, SPICE for circuit 
simulation, Network Continuity Checker and CAL-MP. 

CAL-MP is used for automatic placement and routing of the 
cells in The Cell Library'". All cells are designed to take 
advantage of the CAL-MP program capability. The program 
can handle up to 1 800 cells (not gates) with 3600 cell 
capability to be installed soon. Chips of larger size can be 
created by assemblying partitioned sections of up to 3600 
cells each. 

We are constantly updating and improving our software. 
Any improvements in the NCA or Silvar-Lisco software will 
be installed so that design capability and turn-around times 
can constantly be improved. Dial-up facilities to the VAX 
will be available beginning Ql, 83 enabling our CDT 
customers to access the above software via remote 
terminals. 

As an important part of the CDT program Synertek provides 
support in the form of helping with the design, instruction 
in the use of our CAD equipment, providing updates in the 
course, and providing advancements in our process 
capabilities. Synertek's CDT team is organized to assist the 
customer in all the crucial steps of the design. Once the 
customer reaches design proficiency, we have a separate 
Customer Owned Tooling (C.O.T."") team to move designs 
quickly into production. As a customer's needs or designs 
change, CDT's are flexible enough to tailor on-going support 
to the specific requirements of the customer. 
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Perhaps you have your own MOS design group, or have 
chosen to have your circuit designed by a consulting firm. 
Or maybe another MOS supplier designed the chip and you 
want to tool-up a second-source supplier. Whatever your 
design source, we can produce your circuit on a customer 
owned tooling (C.O.T. basis. 

Because of our extensive experience with MOS/LSI 
technology, we understand your reasons for going C.O.T.^". 
You want to minimize design cost and production time 
while maximizing proprietary design control. We guarantee 
that your Custom circuit will receive the same confidential, 
proprietary treatment as our own in-house designed 
circuits. 

You may enter the production cycle at a number of various 
stages. We'll accept your design on a database tape, a 
pattern generator tape, or working plate. You'll be given an 
initial documentation package that includes an overview of 
design rules and parameters for our MOS processes. 

C.O.T.^" customers provide Synertek's Product Engineering 
with their chosen form of tooling along with the test tape 
and specifications for testing the customer's circuit. 



Synertek maintains a policy of requiring characterization 
data for all circuits prior to transfer to production. This 
measure enables Synertek to do further studies on yield 
enhancements and correlation. Synertek strives to 
maximize yields at final test and ultimately reduce circuit 
costs to the customer. We view C.O.T. ^" as a joint effort on 
the part of vendor and customer. Our goal is to work with 
the customers design group, to lend the necessary technical 
support and to build a successful working relationship. 

Again, we will meet with you as early in the program as 
possible to establish a close working relationship. If you 
wish to design your own proprietary circuit, our engineering 
staff is available for design workshops and general program 
guidance, on a consulting basis. We take measures to 
enhance a smooth product flow. Our program managers 
monitor your circuit from our CAD center through 
production. We also have a back-log control system that 
continually updates you on product schedules and 
shipments. 

As a C.O.T.'" customer, you have access to our extensive 
manufacturing and assembly facilities in addition to our 
advanced processes. 



SILICON GATE CMOS 



Process 


FLD|2 


ENH|2 


DEPI2 


VsB 


Vteo 


Volts 
Vtdo 


Vtfo 


VvDSS 


Beta 
A/V2 


Gamma 
V 1/2 




NSJ2 


Yes 


Yes 


Yes 





+0.7 


-4.0 


10 


10 


12 


0.95 




NPJ4 


Yes 


No 


Yes 


-2.5 


0.45 


-3.3 


15 


20 


12 


0.65 




NDK4 


Yes 


Yes 


Yes 





+0.2 


-3.0 


16 


10 


11 


0.25 




NPK4 


Yes 


Yes 


Yes 





0.45 


-3.3 


15 


20 


12 


0.65 




NTK4/NSK4 


Yes 


Yes 


Yes 


-3.0 


+0.8 
VTI 


-3.5 
+0.3V 


15 


10 


15 


0.30 




NPM5 


Yes 


Yes 


Yes 





+0.5 
-0.2 


-3.0 
-1.3 


15 


7 


19 


0.26 




NDM5 


Yes 


Yes 


Yes 





+0.5 
-0.2 


-2.7 


15 


7(2.5m) 


17 


0.35 




NPM6 - 


Yes 


Yes 


Yes 





+0.5 
-0.0 


-3.0 
-1.3 


15 


7(1 .6m) 


29 


0.25 




NFN5 


Yes 


Yes 


Yes 





+0.8 


-2.8 


27 


11 


17 


0.75 





SILICON GATE NMOS 



Process 


Channel 


Vtfo 


Vto 


Beta 
UA/V2 


BvDSS 


Gamma 


pNopP 

n/n 


pPoly 

n/a 


Channel 
Length 

M 




CPN5 


P 


-16 


-0.9 


5.5 


-19 


0.7 


50 


20 


3m 




N 


+10 


+0.9 


17 


+17 


0.5 


25 


15 


3m 




CA62 


P 


-16 


-0.9 


5.5 


-19 


0.7 


50 


1)20 
15 


3m 




N 


+10 


+0.9 


17 


+17 


0.0 


25 


2)<100 
<100 


3m 
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A Process for Every Masterpiece 

Selecting the right process for your Custom circuit is one of 
your most important decisions in the design cycle. 

Synertek's offering of fully proven manufacturing processes 
has the right answer for you. It includes state-of-the-art 
HMOS, HCMOS and EEPROM in addition to the industry 
standard NMOS silicon gate technology. 

The chart on these pages contains conservative data on 
Process Characteristics and Topology. This data is provided 
only as a guideline to help you determine the general "fit" 
to new circuits and those already in production. Detailed 
Electrical and Topolgical Design Rules are available under a 
non-disclosure agreement. 

Again, we encourage potential C.O.T.^" customers to notify 
us at the early stages of the program so that we can provide 
the necessary guidance to your designers to ensure process 
compatibility with circuit performance. You may find the 
process requirements for your circuit differ from what is 
shown on our chart. If so, be assured that our process 
engineers will work with you to determine any needed 
variations for your circuit. 





F/cm2 X 10-8 


pN 

n/n 


pP 

(!/□ 




Channel 
Length 


Topological Pitch 


Comments 


Poly 

w/s 


Diff 

w/s 

M 


AI-AI 

w/s 




1.5 


20 


45 


1.1 


6 


6/7 


6/7 


7/7 


Shrinkable by 1 6% for low voltage 
Applications 




1.6 


15 


45 


1.2 


6 


6/6 


6/6 


7/7 


Planox; shrinkable by 16% 




0.7 


15 


60 


1.5 


6 


6/6 


6/6 


6/6 


Planox, 2 poly process, switched capacitor 
techniques for analog circuits 




1.6 


15 


45 


1.2 


6 


6/6 


6/6 


7/7 


Planox; shrinkable by 16% 




1.5 


12 


45 


1.1 


5 


5/5 


5/5 


5/5 


Process has an intrinsic transistor mask 
option. High speed applications. 




0.7 


27 


30 


0.45 


3(E& D) 
4(1) 


4/5 


5/5 


5/5 


HMOSI. Dual implants for each ENH and DEP 
transistor (optional)*. 




0.8 


24 


27 


0.35 


3 


3/3 


5/4 


5/5 


Planox; 2 poly HMOS. 




0.8 


24 


27 


0.35 


2(0) 
3.5(1) 


3/3 


3.5/3.5 


3.5/3 


Planox; single poly. Stepper technology and all 
dry etch process. 




0.7 


15 


65 


1.2 


5 


5/4 


5/5 


5/5 


Planox; EEPROM process 



'Also available with dry etch processing at metal. 





Topological Pitch 


Comments 


Poly 
w/s 


N-Well 

w/s , 


Diff. 
w/s 


AI-AI 

w/s 




3/3.5 


3.5/14 


3/5 


4/5 


Single poly, n-well process. 

Available up to 1 2V. (Channel lengths = 5m). 




3/3.5 




3/5 


4/5 




3/3.5 


3.5/14 


3/5 


4/5 


Double poly, high voltage. 




3/3.5 




3/5 


4/5 



® IC MASTER 1983 



4535 



Svnertek. 




SY7100 

DTMF Receiver 



Features 

• No External Filters Required 

• TTL-Compatible Three-State Outputs 

• Uses Low Cost 3.579545 MHz Crystal 

Fully Immune to Normal Noise Conditions 

• Excellent Speech Immunity 

• 1 8-Pin Package for Low Cost 

• +5V and -5V Power Supplies 



Pin Configuration 




(TENTATIVE) 



Description 

The SY7100 is a fully monolithic Dual-Tone Multi-Frequency 
(DTMF) Receiver intended for use in a wide variety of 
telephone applications. Standard Bell System tone fre- 
quencies are automatically decoded into a 4-bit binary coded 



output. No external band-separation filters are required and, 
in fact, only a small number of external components are 
needed. The device is fabricated using NMOS switched 
capacitor technology to optimize cost and performance. 



Block Diagram 



ANALOG SECTION 



DIGITAL SECTION 



60 Hz 
REJECT 



BAND 
SPLIT 
FILTERS 



GC • 
T 
R • 




HIGH 
PASS 
FILTER 



HIGH 
GROUP 
BAND 
PASS 



PERIOD 
COUNT 



AVG 
CIRCUIT 



LOW 
GROUP 




LIMITER 




PERIOD 




AVG 


BAND 
PASS 






COUNT 




CIRCUIT 



INTERTONE 
TIMERS 

AND 
OUTPUT 
DECODE 

ROM 



OUTPUT 
REGISTER 

AND 
DRIVERS 



DO 
D1 
D2 
D3 

■ EN 
STB 



osc 













XTAL XTAL CLOCK 
IN OUT OUT 



POWER 
DISTRIBUTION 



AN 
GND 



MODE 
CONTROL 



DIG 
GND 
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SvQertek. 



SY7110/SY7111 

300 BPS FSK Modem 



Features 

Bell System 103 or CCITT v.21 types 
Phase Coherent FSK Modulation 
No External Filters Needed 
Minimal External Components Required 
Uses Low-Cost TV Color Burst Crystal (3.579545 MHz) 
Low Distortion Signal Generation (5%) 
Highly Sensitive Receiver (-50 dBm) 
Automatic Answer and Disconnect 
Fully Automatic Handshake Operation 
RS-232C Interface Signals 
Local and Remote Loop- Back Test Capabilities 
0-70° C Operating Range 



Pin Configuration 



— c 

RCVC 
RTSC 

-c 

0/aC 

Rii: 

SHC 7 
VddC 8 
APhC 9 
CTSC 10 
RxDC 

dcdC 



□ Vss 

□ AGND 

□ XMT 

□ - 
3 ABTD 

□ DTR 

□ TxD 

□ M0DE2 

□ M0DE1 
HXTALI 
II XTAL2 
I] DGND 



(TENTATIVE) 



Description 

The SY7110 and SY7111 are modem devices intended to 
provide for data communications over the switched telephone 
network or via dedicated private lines. Complete analog and 
digital functions are incorporated on a single monolithic sub- 

DIGITAL SECTION 



strate by the use of switched-capacitor NMOS technology. 
The SY71 1 provides for 300 BPS data rates compatible with 
Bell System model 103 modems, whereas the SY7111 is 
compatible with the CCITT recommendation v.21 . 



0) 

•4—' 

(D 
C 

CO 



ANALOG SECTION 



RTS- 
CTS- 
TxD- 

O/A- 
DTR- 

RxD- 
ABTD • 
MODE 1 ■ 
MODE 2 ■ 

BCD- 
Ri ■ 
§H- 

APH- 



LOGIC 
AND 
CONTROL 



CLEAR TO SEND 



MARK/SPACE 



MODULATOR 
(FREG SHIFTER) 
MARK/SPACE 



ORIG/ANS 



TRANSMIT 
BANDPASS 
FILTER 




LOW 
PASS 
FILTER 



FULL 
WAVE 
RECTIFIER 




SPACE 
BANDPASS 
FILTER 



LOW 
PASS 
FILTER 



FULL 
WAVE 
RECTIFIER 



MARK 
BANDPASS 
FILTER 



CARRIER DETECT 



CARRIER 
DETECT 



SENSITIVITY CONTROL 



RECEIVE 
BANDPASS 
FILTER 



FIGURE 1. BLOCK DIAGRAM 
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ABBREVIATIONS 

OF 

COMPANY 
NAMES 



Action Ins Action Instruments 

AD Analog Devices 

ADT Advanced Digital Technology 

Adapt Sci Adaptive Science Corp. 

Advent Advent Products, Inc. 

Alphatron Alphatron 

AMA American Automation 

AMD Advanced Micro Devices 

AMI American Microsystems, Inc. 

Amperex Amperex Electronic Corp. 

Analogic Analogic 

Analog Sys Analog Systems 

APC Applied Micro Circuits 

Apex Apex Microtechnology 

APM Applied Microsystems Corp. 

AppI Sys Applied Systems Corp. 

APT Applied Microtechnology 

Aptek Aptel< Microsystems 

Array Tech Array Technology 

AWI Analog West 



Bedford Bedford Computer Systems Inc. 

Burr-Brown Burr-Brown Research 



CAE Computer Aided Engineering 

Cal Devices California Devices 

Cent Data Central Data Corp. 

Cermetek Cermetek 

CGRS CGRS Microtech Inc. 

Cherry Cherry Semiconductor 

CIC Custom Integrated Circuits 

Citel Citel, Inc. 

Comlinear Comlinear Corporation 

DMA Custom MOS Arrays 

Comark Comark Corp. 

Comdial Comdial Semiconductor 

Comp Auto Computer Automation 

Compas Compas Microsystems 

Cont Logic Control Logic Inc. 

Control Sys Control Systems Microsystems Div. 

CreMicro Creative Micro Systems 

Cromemco Cromemco, Inc. 

CSG Commodore Semiconductor Group 

Cubit Cubit Inc. 

Curtis Curtis Electro Devices, Inc. 

Cybernetic Cybernetic Micro Systems 

Cybersys Cybersystems 

Cybertek Cybertek Inc. 

Data General Data General 

Data I/O Data I/O 

Data Trans Data Translation 

Oatel Datel-lntersil 

Datricon Datricon Corporation 

DDC Data Devices Corporation 

DEC Digital Equipment Corporation 

Deico Deico Electronics 

DGM Digital Microsystems 

Digelec Digelec Corp. 

Digitek Digitek, Inc. 

Dionics Dionics Inc. 

Oist Comp Distributed Computer Systems 

Divers Tech Diversified Technology 

E-HI E-H International, Inc. 

Elind Elind Elettronica Industriale 

EL Instr E & L Instruments 

EMM EMM 

Emulogic Emulogic Inc. 

Epson Epson America, Inc. 

ETI Micro ETI Micro 

Exar Exar Integrated Systems 



Fairchild Fairchild 

Ferranti Ferranti Electric 

Fujitsu A Fujitsu America 

Fujitsu Fujitsu Microelectronics, Inc. 



Gl 


General Instrument 


GMS 


General Microsystems 


GTE Micro 


GTE Microcircuits 


Harris 


Harris Semiconductor 


Heurikon 


Heurikon Corp. 


Hilevel 


Hilevel Technology, Inc. 


Hitachi 


Hitachi America, Ltd. 


Holt 


Holt Inc. 


HP 


Hewlett-Packard 


Hughes 


Hughes Aircraft, Solid State 




Products 


Hybrid Sys 


Hybrid Systems 


Hycom 


Hycom Incorporated 


IDT 


Integrated Device Technology 


IMI 


International Microcircuits, Inc. 


IMP 


International 




Microelectronic Products 


IMS 


Industrial Micro-systems Inc. 


Inconix 


Inconix Corporation 


Ind Tech 


Inductive Technology 


Inmos 


Inmos 


IntCirEng 


Integrated Circuit Engineering 


IntCirSys 


Integrated Circuit Systems 


IntCompSys 


Integrated Computer Systems 


IntCyber 


International Cybernetics 


Int Micro 


International Microsystems 


Int Tech 


Integrated Technology Corp. 


iniecn/rmi 


Intech/Function Modules Inc. 


iniei 


Intel 


Interdesign 


Interdesign 


Intersil 


Intersil 


Intronics 


Intronics 


ipi 

Irl 


Integrated Photomatrix Inc. 


ITT 


ITT Semiconductors 


Kinetic Sys 


Kinetic Systems 


Kontron 


Kontron Electronics 


Lambda 


Lambda Semiconductor 


Laserdyne 


Laserdyne 


LSI Comp 


LSI Computer Systems 


LSI Logic 


LSI Logic Corporation 


Master Logic 


Master Logic Corporation 


Matrix 


Matrix Corp. 


Matrox 


Matrox Electronic Systems 


MCC 


Microcomputer Control 


Micrel 


Micrel 


Micro Eng 


Micro Circuit Engineering 


Micro Innov 


Micro Innovators 


Micropac 


Micropac Industries 


Micro Net 


Micro Networks 


Micro Pwr 


Micro Power Systems 


Micro Sci 


Micro Sciences Corp. 


Micro Tech 


Microcircuits Technology 


Micro-Link 


Micro-Link Corporation 


Micron 


Micron Technology 


MilerTron 


MilerTronics 


Miller 


Miller Technology 


Mitel 


Mitel Semiconductor 


Mitsubishi 


Mitsubishi Electronics 


MMI 


Monolithic Memories, Inc. 


Monosil 


Monosil 


MonSys 


Monolithic Systems Corp. 


Mostek 


Mostek 


Motorola 


Motorola Semiconductor 


MRC 


MRC Systems 


Murray 


Murray Consulting 


National 


National Semiconductor 


NCR 


NCR Corp., Microelectronics 




Division 


NEC-EA 


NEC/ Electronic Arrays Division 


NEC Electron 


NEC/ Electron Division 


NEC Micro 


NEC/Microcomputer Division 


Nitron 


Nitron 


Nortek 


Nortek 



OAE 


Oliver Advanced Engineering 


Octagon 


Octagon Systems Corp. 


OEI . 


Optical Electronics Inc. 


Ohio Sci 


Ohio Scientific 




OKI Semiconductor 


Omnibyte 


Omnibyte Corp. 


Oscar 


1. S. Oscar Assoc. 


Panasonic 


Panasonic 


PC/M 


Pacific/Cyber Metrix 


Percom 


Percom Data Co. 


Phoenix 


Phoenix Digital Corp. 


Pico Design 


Pico Design 


Polycore 


Polycore Electronics 


Plessey 


Plessy Semiconductors 


PMI 


Precision Monolithics, Inc. 


PragDos 


Pragmatic Design Inc. 


PREMA 


PREMA GmbH 


Pro-Log 


Pro-Log Corp. 


uuay 


uuay uorp. 


Raytheon 


Raytheon Semiconductor 


RCA 


RCA Solid State Division 


RCI Data 


RCI Data 


RELMS 


Relational Memory Systems 


Reticon 


Reticon 


RIPA 
fllrM 




Rnrkwpll 
nuunvv CI 1 






Riehl Time Corporation 


Sanken 


Sanken Electric 


Sanyo 


Sanyo 


SEEQ 


SEEQ Technology, Inc. 


Semi Proc 


Semi Processes 


Siemens 


Siemens 


Signetics 


Signetics 


SGS 


SGS-ATES Semiconductor 


Sharp 


Sharp 


Silicon G 


Silicon General 


Siliconix 


Siliconix 


Silicon Sys 


Silicon Systems Inc. 


Siltronics 


Siltronics 


SMC 


Standard Microsystems Corp. 


Solarise 


Solarise Enterprises 


Solitron 


Solitron Devices 


Sprague 


Sprague Electric Company 


SSM 


Solid State Micro Technology 




for Music 


SSS 


Solid State Scientific 


Stag 


Stag Microsystems 


Struc. Des. 


Structured Design Inc. 


Stynetic 


Stynetic Systems 


Sunrise 


Sunrise Electronics 


Sunshine 


Sunshine Semiconductor 


Supertex 


Supertex Inc. 


Symtek 


Symtek Corp. 


Synapse 


Synapse Corp. 


Synertek 


Synertek 


Cue Innnu 
Oyd IIIIIUV 


Quctomc I n nrn/!jf innc 
OyblcFllb llMlUvdLIUIIb 


Tau Zero 


Tau Zero Inc. 


Tektronix 


Tektronix 


Telaris 


(See Laserdyne) 


Teledyne C 


Teledyne Crystalonics 


Teledyne P 


Teledyne Philbrick 


Teledyne S 


Teledyne Semiconductor 


Telefunken 


Telefunken 


Telephonies 


Telephonies LSI 


Telmos 


Telmos 


Teltone 


Teltone Corporation 


Tl 


Texas Instruments 


Thomson-CSF 


Thompson-CSF Components Corp. 


TMX 


TMX 


Topanga 


Topanga Data Systems 


Tnchihsi 


lUolllUa nillCill/u 


Trans-Data 


Trans-Data 


TRW 


TRW-Lbl Products 


Unitrode 


Unitrodfi 


Universal 


Universal Semiconductor, Inc. 


Vantage 


Vantage Data Products 


VTI 


Vl^l Tprhnnlnou Inr 
V Lo 1 1 cif 1 li lUi ugjr , 1 1 lu > 


Votrax 


Votrax 


Weitek 


Weitek Corporation 


Western 


Western Digital 


Wintek 


Wintek Corp. 


Xicor 


Xicor Inc. 


Xycom 


Xycom 


Zendex 


Zendex Corp. 


Zilog 


Zilog 


Zymos 


Zymos Corporation 
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TEXAS INSTRUMENTS 

Logic Array Products 



(0 



Texas Instruments provides several distinct families of VLSI Logic Arrays. 
Master bars are processed using low-power Schottky TTL Logic (LPSTTL) with 
double-level-metal (DLM) routing interconnect, high performance Schottky- 
Transistor-Logic (STL) with triple-level metal (TLM) interconnect and low 
power, reverse silicon CMOS with DLM interconnect. . These arrays are mask 
configured to satisfy unique logic requirements, allowing effiecient 
implementation of custom IC functions, SSI/MSI logic replacement, and in 
many cases complete board replacement. 

The Low-Power Schottky TTL (LPSTTL) master arrays employ a cellular 
organization of NAND gates. Array interiors consist of low-power Schottky 
TTL gates with LPSTTL input/output buffers surrounding the periphery. 
Schottky-Transistor-Logic (STL) master arrays likewise employ a cellular 
orgainization of interior gates. Each interior gate performs the INVERT q 
function and is processed using high-performance STL technology. E 
Input /output buffers on the TAT004/TAT008 are compatable with low-power E 
Schottky TTL while the TATO 10/TAT020 buffers are compatible with either low- g 
power Schottky TTL or high-speed ECL logic. THe CMOS master arrays employ ~" 
an interior organization of basic NAND/NOR functional cells arranged into 
column structures. This array interior interfaces directly to low-power ^ 
Schottky TTL logic via the periphery buffer organization. 1"^ 

All Texas Instruments Master Arrays employ vertical and horizontal routing 
channels dedicated to signal interconnect. The LPSTTL arrays require manual 
interconnect routing, with predesigned/prerouted buffer logic functions 
referenced for ease of interconnect. All STL and CMOS arrays are supported 
by a fully integrated software design utility, 'assisting the user in 
specifying his logic design and test pattern set. This offers the 
capability for verification and analysis of the design prior to automated 
mask patterning of the specific logic function. This automated layout 
system is typically able to achieve an 80% utilization of internal logic 
gates. 

TIs advanced design automation system dramatically reduces engineering costs 
and turnaround time in the design of complex LSI/ VLSI curcuitry. The 
totally integrated nature of the design data base allows a completely 
automated design technique for high-density logic arrays - from simulation , 
and verification through layout and routing. 

To access this system, you need only describe the functionality of your 
circuit and its test conditions using TIs computer readable design 
languages: Hardware Description Language (HDL) and Test Description 
Language (TDL). 



Texas Instruments 

INCORPORATED 
POSr OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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TEXAS INSTRUMENTS 

Logic Array Products (Continued) 



HDL is a hierarchical block-structured design language which allows the user 
to describe logic circuitry in multiple levels of detail. Essentially, 
user-created logic blocks are interconnected with TIs predesigned software 
functions in order to define the structure and functionality of the overall 
design. The user blocks and software functions are defined via HDL; 
interconnecting them is achieved by referencing logic subroutines and 
assigning I/O signal variables. These logic blocks are interconnected to 
build larger sections of circuitry until the entire function is defined. 
Signal cirticality may be assigned at each level of interconnect as a 
forward-looking aid to routing. Actual package pin locations are assigned 
at the final "design block" level. 

TDL is used to define inputs and outputs for simulating the total logic 
function. 1/ Os are defined as TDL vectors, specifying both input logic 
levels for circuit simulation and expected output levels for verification 
with simulated results. 



Texas Instruments 

I N COR PGR AT ED 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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TEXAS INSTRUMENTS 

Logic Array Products 
Design Support 



CUSTOMER 



TEXAS INSTRUMENTS 



rSIGN BLOCKS 



REOUtREMENTS 



Designing logic arrays requires two parties: Texas 
Instruments and you. TI provides design automation 
facilities staffed by experts and you provide the 
requirements of your logic design. To make this 
process more convenient, TI is enlarging its 
computer and engineering support resources. 
Assistance is available at either TIs Houston logic 
array facility or at Regional Technology Centers 
(RTCs) located in Boston, Chicago, Los Angeles, 
Santa Clara, Dallas and Atlanta. Design automation 
software may be accessed through these facilities 
or via dial-up communications links tied directly 
to TIs computing network in Dallas. 

This network provides closed-loop customer support 
throughout the entire logic array design cycle: 
From initial training and documentation; through 
actual design, analysis and consulting services; to 
computer interfacing for communications and remote 
entry of batch jobs.. TI concentrates resources in 
areas of greatest customer need to assure cost- 
effective support and effective communications. 



CO 

-•— ' 
c 

£ 

ZJ 
CO 

c 

CO 

cc 

X 





REGIONAL TECHNOLOGY CENTER'S 
FULL SPECTRUM OF SUPPORT 



SYSTEM & COMPONENTS 
DEMONSTRATIONS 



TOTAL DESIGN 
RESPONSIBILITY 




SEMINARS & TRAINING 
COURSES 



HOT LINE SUPPORT 
SYSTEMS ANALYSIS 



Texas Instruments technology centers are staffed 
with experienced systems analysts and design 
engineers who examine your circuit applications and 
determine design feasibility for TI Logic Arrays. 
They compare specific logic design requirements 
with the capabilities of the various array products 
in order to determine which master array best 
satisfies your design. Next, I/O requirements are 
considered in order to specify packaging needs. 
Special requirements and design advice may then be 
discussed in order to reduce potential test or 
environmental difficulties. 



The results of these analyses are product/package 
recommendations which capitalize on the technical 
capabilities of TIs Logic Array families to provide 
the most cost-effective solution to your design 
requirements. This service is extended at no 
charge for logic array applications. Full system 
feasibility analysis is also available whenever 
full system partitioning will be the initial 
procedure. 



Texas Instruments 

I NCORPOR AT ED 
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TEXAS INSTRUMENTS 

Logic Array Products 
Design Support 



AUTOMATED ARRAY DESIGN SYSTEM 



SYSTEM DESIGNER 



CO 
•*-> 

c 


E 

ZD 

■4—' 

(0 

(/} 
ca 

X 
Q) 
I- 




PROTOTYPES / 



ASSEMBLY 




METALIZATION 


C= 


MASTER 
SLICE 
PROCESSING 


TEST. QC/SHIP 







TRAINING SCHOOL 



TO PROVIDE CUSTOMER TRAINING CN DESIGN PRO- 
CEDURES-SUFFICIENT DETAIL IS GIVEN TO ALLOW 
CUSTOMERS TO PROCEED WITH THEIR OWN DESIGNS 

• COURSE IS VERY PRACTICALLY ORIENTATED (HANDS 
ON EXPERIENCE) 

COURSE CONTENT 



DAY 1 


DAY 2 


DAY 3 


DAY 4 


DAY 5 


Introduction 


STL/ASTL 


Introduction to 


Introduction to 


Workshop 


& Overview 


Design Rules 


TOL, CSL 


Load Checker 


Packaging i 


Wired And 


JCL 


SIMCL 


Testability 


Thermal 


Logic Network 






Analyzer 


Considerations 








Workshop 










Run Load 










Checker 










Testability 










Analyzer 




Introduction to 


Workshop 


Workshop 


Introduction to 


Tour Automated 


HDL 


Run HDL 


Run TDL 


Test Pattern 


Layout 








Grading 


Processing 








Workshop 


Facilities 








Run Grader 





N.B. DETAILED CONTENT i COURSE NOTES AVAILABLE 4081 



TIs automated design system is driven by two 
standardized design lasnguages : Hardware 
Description Language (HDL) and Test Description 
Language (TDL). These languages are used 
hierarchically to define complex logic functions in 
a generalized format for compilation into a 
computer-readable database. The data is then 
accessed by TIs automated design software for 
simulation, analysis, autorouting, and array 
fabrication. 

This procedure leads to the quickest, most reliable 
and most cost-effective method for designing LSI 
circuits. To acquaint you with these new design 
techniques, a complete line of user documentation 
and training seminars is provided by Texas 
Instruments. The documentation consists of a 
detailed Logic Array Designers I4anual, data sheets 
of logic array characteristics, information packets 
on library-accessible predesigned software 
functions, and related technology notes. This 
information may be purchased separately for 
individual user study. However, the preferred 
training process is through attendance at the 
specially coordinated technology classes offerd at 
any of the various technology centers. Presently, 
two level of structured class study are offered, 
with advanced instruction available informally to 
experienced users. 

This class structuring offers a concise one-day 
introductory seminar aimed toward technical 
managerial-level personnel. The focus is on the 
cost-effective benefits of designing with Texas 
Instruments , design automated logic arrays. 
Business issues, present and future technological 
comparisons, and an analysis of the pre-engagement 
decision process conclude this general overview. 

A more detailed design-level instruction is offered 
during the second, five-day session. This course 
familiarizes engineering personnel with the 
techniques and capabilities of TIs design languages 
and automated software system. Actual workshop 
experience is stressed throughout. Further, 
advanced instruction on behavioral design analysis, 
use of transportable software routines and advanced 
simulation/timing techniques are also offered on an 
individual basis for the experienced designer 
interested in accessing these capabilities. 
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TEXAS INSTRUMENTS 

Logic Array Products 
Design Support 



CUSTOMER-DESIGN AUTOMATION 
INTERFACE OPTIONS 



REGIONAL 
TECHNOLOGY 
CENTEBS CUSTOMER 

BATCH TERMINAL 



CUSTOMER 
INTEBACTIVE 
TERMINAL 



CUSTOMER COMPUTER CENTER 




After the circuit description and test vector 
condtions are coded, access to simulation and 
analysis software is required to exercise your 
design. Texas Instruments has developed an in- 
house, closed-loop design system consisting of 
routines for logic description and compilation, 
logic simulation, testability analysis, 

interconnect rule checking, and test vector 
grading. Depending on the extent of your design 
automation capabilities, access to. some or all of 
these routines may be required. TI offers a 
variety of accesses into its centralized computer 
network. 

The simplest interface is through private terminal 
access available at Houston and each local RTC. 
Terminals may be reserved by advanced notification. 
This allows edit, store and print fuctions on the 
local hardware, while maintaining remote job entry 
into TIs central design automation facility for 
batch access to the design automation simulation 
and analysis routines. 



COMPATIBILITY REQUIREMENTS 
FOR DIRECT DIAL-UP INTERFACE 
TO TILADS AUTOMATION SOFTWARE 



MODEM INTERFACE PORT 

DEDICATED PHONE LINE FOR 
MODEM/D.A.A. 
' MODEM: 

- BELL TYPE 201C (2400 BAUD) 

- BELL TYPE 208B (4800 BAUD! 
> COMMUNICATION PROTOCOL: 

- IBM 3780 



RESPONSIBILITY 

REQUIREMENT OF CUSTOMER 
SYSTEM 

CUSTOMER/TI 

CUSTOMER/TI - MODEM SUPPLIER 



CUSTOMER SYSTEM RESIDENT 
EMULATOR 



EXCEPTIONS: THE ABOVE OUTLINE REPRESENTS A MINIMUM COST AP- 
PROACH TO D A. - CUSTOMER COMPUTER INTERFACE. 
OTHER MODEM/PROTOCOL SELECTIONS ARE ACCEPTED. 
HOWEVER, SPECIAL HARDWARE/SOFTWARE/CONSULTING 
REQUIREMENT MAY ADD TO THE CUSTOMER COST. 



Customers with sufficient in-house computing 
hardware may access the TI design automation system 
via a variety of dial-up links. This dial-up 
capability requires your system to support local 
edit, storage, and print functions in order to 
format the H1)L/TDL data and print processing 
results. Communication to TI facilities for 
processing is done by emulating IBM 3780 data 
communications to transmit bits over dial-up 
telephone lines. MODEMs are used for 

modulation/demodulation of transmitted signals, and 
either 2400 or 4800 bit-per-second line speeds are 
supported, depending on requested data transaction 
rate. This procedure is generally followed in 
order to minimize your charges. Systems analysts 
located at the RTC will assist in the determination 
of the most appropriate communications link. 

Communication ports are available for transmission 
access at either central or regional facilities. 
Customer charges are figured according to total 
computer and telephone line usage. 
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TRANSPORTABLE DESIGN UTILITY 



• PURPOSE: TO PROVIDE A TRANSPORTABLE LOGIC ARRAY DEVELOPMENT 
SYSTEM FOR COMPILATION ON CUSTOMER IN-HOUSE COMPUTING 
FACILITIES. 

• CAPABILITIES: 

• INITIAL RELEASE 

- HDL, TDL COMPILER/SYNTAX CHECKER 

- INTERCONNECT (TECHNOLOGY) CHECKER 

- TESTABILITY ANALYZER 

- INTEGRATED, EVENT-DRIVEN SIMULATOR 

• FUTURE RELEASES 

- TEST PATTERN GRADER W/RANDOM FAULT SIMULATION 
CAPABILITY 

- RCUTABILITY ANALYZER 

- PREDEFINED SOFTWARE FUNCTION LIBRARIES WITH 
SORT/MERGE/MINIMIZATION ROUTINES 

• INITIAL TARGET MACHINES: 

• DEC 11/780 WITH VMS OPERATING SYSTEM 

• IBM 4341 OR LARGER MAINFRAME WITH IBM OS OPERATING SYSTEM 

• TARGET MACHINE REQUIREMENTS: 

• 32 BIT ADDRESSING STRUCTURE 

• PASCAL COMPILER (WIRTH STANDARD PASCAL) 

• 512 K BYTES USER PARTITIONED MAIN lyitMURY 

• 50 M BYTE DIRECT ACCESS DISK 



CustOTTiers with in-house mini computer /mainframe 
facilities will be able to install a Transportable 
Design Utility (TDU) package for in-house circuit 
design analysis. The TDU includes the HDL 
compiler/syntax checker, TDL compiler, an 
interconnect rule checker, a design testability 
analyzer, and an event-driven logic simulator. 
Later, the TDU will include a routability analyzer 
and test pattern grader as transportable utilities. 

The TDU is written in Pascal. Initially, object 
code will be available for installation on VAX 
11/780 computers with the DEC VMS Operating System 
and the IBM 4341 or larger mainframes. TDU 
versions are also planned for other 32-bit 
computers with Pascal compilers and adequate system 
resources: Typically 512K bytes of main memory for 
user tasks, 50M byte direct access disks, and 
sufficient user resident support to aid in 
integrating the design routines into the new 
operating environment. 

Pvegardless of environment, the TDU allows you to 
utilize all or part of the design automation 
software on an in-house development system. 
Px.esult: Cost-effective use of both yuur hardware 
and the TI software. 



Customers with adequate design automation software 
systems may design and test their logic circuitry 
using their in-house resources and then translate 
the resulting databases to HDL/TDL format for 
transmission to a TI support facility. Texas 
Instruments personnel are available to work with 
you to validate the translation stage of this 
process. Once check-out is performed, HDL/TDL 
databases may be transfered directly to TIs 
automated layout and routing facilities. The 
database transfer may be accomplished via either 
direct dial-up telephone communications or 9-track 
800/1600 BPI magnetic tapes. This final interface 
technique minimizes your expenditures by maximizing 
use of you in-house resources in the design and 
analysis prior to the logic placement and routing 
analysis performed by Texas Instruments. 
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The software function library (SFL) is a 
collectin of software files that describe 
logic functions most commonly used by 
logic designers. The most frequenty used 
TTL SSI/MSI functions were selected and 
have been implemented by Texas 
Instruments in Schottky-Transistor-Logic 
(STL). TI provides this library as a 
convenient starting point for designing 
logic arrays. 



Provides standard and frequently used functions 
for the design engineers convenience. 

Aids the user to understand Harware Description 
Language and coding techniques. 

Reduces design effort to develop its own files and 
eliminates the need to document for general 
usage. 

Accelerates translation and verification of an 
existing SSI/M^I system into logic array(s). 

Reduces turn-around time for logic array 
prototype implementation. 
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For more information on TIs Logic Array family, please contact the RTC in 
your region or call the Houston Logic Array Department. A list of contacts 
is provided below. 



ATLANTA REGIONAL TECHNOLOGY CENTER 404/452-4686 

BOSTON REGIONAL TECHNOLOGY CENTER 617/890-4271 

CHICAGO REGIONAL TECHNOLOGY CENTER 312/228-6008 

DALLAS REGIONAL TECHNOLOGY CENTER 214/680-5096 

N. CALIFORNIA REGIONAL TECHNOLOGY CENTER 408/980-0305 

S. CALIFORNIA REGIONAL TECHNOLOGY CENTER 714/641-2064 

HOaSTON LOGIC ARRAY DEPARTMENT 713/490-4051 
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TEXAS INSTRUMENTS 

Logic Array Products 
Logic Array Master Bars 



DEVICE 
r-UMBER 


GATE 
TECHNOLOGY 


MINIMUM 
PROCESSING 
GEOMETRY 
(M ICRONS) 


INTER- 
CONNECT 


AUTOROUTIBLE 
GATE COUNT 


INTERNAL 
GATE 
PROPAGATION 
DELAY(TYP) 


INTERNAL 
GATE POWER 
DISSAPATION 
(TYP) 


TOTAL ARRAY 
STATIC POWER 
DISSAPATION 


NO 
SIGNAL 
PADS 


TAI-0 2 


JUNCTION 
ISOLATED 
LPSTTL 


4 . 5 


DOUBLE 
LEVEL 
METAL 
(DLM) 


200 




1 . 2 5 m w 






TAU0 04 


JUNCTION 
ISOLATED 
LPSTTL 


4 . 5 


DOUBLE 
LEVEL 
METAL 
(DLM) 


400 


5.0ns 


t . 25 mw 


900mw 


42 


TAT004 


JUNCTION 
ISOLATED 
STL 


4 .5 


TRIPLE 
LEVEL 
METAL 
(TLM) 


400* 


2 . 5ns 


600 p.W 


I .4W 


76 


TAT0 08 


JUNCTION 
ISOLATED 
STL 


4 . 5 


TLM 


BOO* 


2.5ns 


600 fiW 


2 . OW 


104 


TATO 1 
♦NOTE 6 


OXIDE 

ISOLATED 

STL 


2 . 


TLM 


1 000* 


I . ons 


300 |1W 


1 .OW 


88 


TATO 20 


OXIDE 

ISOLATED 

STL 


2 . 


TLM 


2000* 


1 . ons 


300 |JLW 


I . 5W 


1 20 


TACO 1 
♦NOTE 6 


REVERSE 
SILICON 
CMOS 


3.6 


DLM 


1 000* 


6 . ons 


1 50 U W AT 
5 MHZ 


10 |1W 


64 



♦ fully autoroutable 



DEVICE 
NUMBER 


INPUT 

BUFFERS 
(MAX) 


OUTPUT 
BUFFERS 
(MAX) 


OPERATING 
FREE AIR 
TEMPERATURE 
RANGE 


POWER 
SUPPLY 

±10% 
(VOLTS) 


I/O 
BUFFER 
COMPATIBILITY 


MAX TOGGLE 
FREQUENCY 
(D FLIP-FLOP) 


BASIC GATE 
LOGIC 
FUNCTION 


TAL002 


30 


30 


0° C - 70° C 


+ 5 


LSTTL 


25 MHZ 


4-lNPUT 
NAND GATES 


TAL004 


42 


42 


0° C - 70° C 


+ 5 


LSTTL 


25MHZ 


4- INPUT 
NAND GATES 


TAT004 


76 


38 


0° C - 70° C 


+5 ,+2 


LSTTL 


80MHZ 


WIRE-AND 
INVERTER 


TAT008 


104 


52 


0° C - 70° C 


+5 , +2 


LSTTL 


B0MH2 


WIRE-AND 
INVERTER 


TATO 1 


88 


♦note 1 

44(STD LS) 
1 9(BUFFER) 


♦note 3 

0° C - 70° C 
-55°C - 1 25° C 


♦note 5 
+5 ,+2 

+3 

+2 

+5 ,+2 ,-5 . 2 


♦NOTE 5 
LSTTL 
LSTTL 
ECL 

LSTTL ,ECL 


160MHZ 


WIRE-AND 
INVERTER 


TATO 20 


1 20 


♦ note 2 
60(STD LS) 
36(BUFFER) 


♦note 3 

0° C -70° C 
-55°C - I25°C 


♦NOTE 5 
+5 , +2 

+3 

+ 2 

+5 , +2 ,-5 . 2 


♦ NOTE 5 
LSTTL 
• LSTTL 
ECL 
. LSTTL .ECL 


1 60MHZ 


WIRE-AND 
INVERTER 


TACO 10 


64 


64 


♦note 4 

0° C - 70° C 


+5 


CMOS 
LSTTL 


25MHZ 


2-INPUT 
NAND 



FOOTNOTES 

♦ 1 THE TAT010 DEVICE HAS STANDARD/BUFFER OUTPUT BUFFER CAPABILITY. 44 OUTPUT BUFFER PADS ARE AVAILABLE ALL 

OF WHICH ARE STANDARD LOW-POWER SCHOTTKY COMPATABLE . OPTIONALLY. UP TO 19 PREPOS IT lONED OUTPUTS MAY 
OPERATE AS HIGH-POWER BUFFERS DRIVING HIGH CAPACITIVE LOADS. 

♦ 2 SIMILAR TO^I . DIFFERENCE IS TAT020 HAS 60 AVAILABLE OUTPUTS. ALL 60 OPERATE IN STANDARD LO\A/-POWER 

SCHOTTKY MODE. UP TO 36 PREPOS IT lONED OUTPUTS MAY OPERATE IN BUFFER MODE FOR HIGH CAPACITIVE LOADS. 

♦ 3 TAT010, TAT020 WILL BE QUALIFIED OVER TWO SEPARATE FREE-AIR OPERATING TEMPERATURE RANGES. 

♦4 TAC010 FREE-AIR OPERATING TEMPERATURE RANGE UNQUALIFIED AT PUBLICATION TIME. QUALIFICATION WILL EXTEND 
BEYOND STANDARD COMMERCIAL RANGE. 

♦ 5 TAT010, TAT020, OPERATE FROM SEVERAL POWER OPTIONS TO PROVIDE A VARIETY OF BUFFER INTERFACE CAPABILITIES. 



• +3V WITH GND OPERATES STL ARRAY INTERIOR AND PERIPHERY BUFFERS PROVIDING LOW-LEVEL LSTTL INTERFACE. 

• -2V WITH GND OPERATES STL ARRAY INTERIOR AND PROVIDES 1 0K ECL BUFFER INTERFACE. 

• +5V. +2V . GND. -5. 2V OPERATES STL ARRAY INTERIOR BETWEEN +2VANDGND. 

+5V PROVIDES LSTTL BUFFER CAPABILITY. -5.2V ALLOWS OPTIONAL 1 OK ECL TRANSLATOR BUFFER SELECTION. 

PLANNED NEW PRODUCTS. 
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LOW COST ARRAYS 
form REPLACEMENT 



LOW POWER SCHOHKY 
LOGIC ARRAYS 
TAL FAMILY 



FAMILY 



Two Arrays 

TAL-OOa 
TAL-002 



[nternal 
Gates 
500 
320 



1.0. 

Buffers 

28 



TECHNOLOGY 



LAYOUT 



Established Double Level Metal Low 
Power Schottky. 




Designed for the user at his own location 



INTERNAL GATES 



-Single 5V Power Supply. 

-5nS Maximum Gate Delay at 1.25mW Gate Dissipation, 
-Toggle Rate 25Mh2. 

-Nineteen Standard Macros currently available. 



I.O. BUFFERS 



Current List 

-Standard True & Complement Input. 

-Nand Output. 

-Tristate Output. 

-Standard I.O. 

-Open Collector Output. 

-Schmitt Trigger Input. 

DESIGN VERIFICATION 

-Closed Loop Logic to layout check. 
-Test Pattern s Design Rule Check. 
-Logic. Timing s Fault Simulation. 
-Easy access by user to TI software, 
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DESCRIPTION 

The TAL family of devices are Low Power Schottky master slices which are held in 
stock at TI. The master slices are converted into LSI slices by the deposition of two layers 
of metal according to an interconnection pattern drawn by the user on a TI supplied 
translucent grid. The resulting devices are tested accordinn to input-output logic patterns 
devised by the user, and become the user's proprietary LSI parts. 

A comprehensive desian manual sets out the logic and layout rules for the process 
and also explains a simple shorthand method of describing the circuit so that a detailed 
check of layout and test patterns can be carried out at TI. This computer aided check 
comprehends logic. layout and test patterns and results in a dialogue in which the user and 
TI work together to eliminate errors prior to mask fabrication. 
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LOW POWER SCHOHKY 
LOGIC ARRAYS 
TAL FAMILY 



DE$CRIPTION(continued) . The layout task is considerably eased by the availability of 
standard overlays for commonly used logic functions and standard buffers are provided 
for inputs and outputs. The user is also able to specify his own blocks of logic in 
cases where a number of identical pieces of circuit occur in the design. 

As can be seen from Fig i, the array consists of blocks of five input Nand gates 
of which any four are useable in any one cell. The gotes consist of output transistor Tl 
and multi -emitter transistor 12. The emitter of Tl is normally connected to ground and 
it's collector can feed up to eight subsequent multi-emitter inputs within the array. The 
logic design rules for the interconnection of gates are explained in detail in the 
design manual . 



TAL-004 



TAL-002 
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Fig 1 ARRAY STRUCTURE 
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LOW POWER SCHOHKY 
LOGIC ARRAYS 
TAL FAMILY 



DESCRIPTION(continued ) 

The TAL-00i4 has 500 internal four input Nand gates and the TAL-002 has 320. 

A single 5V power supply is needed for the arrays and both device types are 
available in 28 and ^0 pin DIL plastic packages^ with the option also, of a 20 pin 
package for the TAL-002. 



MANUAL LAYOUT 



A reproduction of the translucent user layout grid is shown in Fig 2. The lower 
level of metal interconnect on ttie finished device is called Metal 1 and is specified on the grid 
by marking the vertical lines and the upper level. Metal 2j is similarly designated by marking 
the horizontal lines. Electrical connection between the two layers is made by so called 'vias' 
and to underlying gates by 'contacts'. Layout design rules govern the location of interconnections^ 
vias and contacts and these are clearly explained in the design manual. 

Standard logic functions and I.O buffers are specified by attaching cut outs to the 
user grid. Symbols for the logic function overlays(macros) and I.O's are supplied on a sheet 
similar to the user grid. 
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ABSOLUTE MAXIMUM RATINGS OPERATING FREE AIR TEMPERATURE RANGE 





TAL-002 


TAL-004 


UNITS 


Supply Voltage V^^^^ 

Input Voltage 

Operating Junction Temperature 

Operating Free Air Temperature Range 

Storage Temperature Range 


7 


7 


V 


7 


7 


V 


150 


150 


°C 


to 70 


°C 


-55 to 150 
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RECOMMENDED OPERATING CONDITIONS 


MIN 


TYP 


MAX 


UNITS 


Supply Voltage V^-^^ 


4.75 


5.0 


5.25 


V 


High Level Outout Current Iq^ 








uA 


Low Level Output Current Iq[_ 






8 


mA 


Input Rise Time tj 






30 


nS 
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Dimensions 
Full Size 
1250 by lOO/rm. 




ABQ is a 
block of 20 
'tand oQtes 



-Ov. 



P 

■a— 
Q 



rn 1 




(ml 
c=0 



(LffD 

inyi 

0=0 



(UB]- 



Fig 2 CUSTOMER LAYOUT GRID 
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HIGH-PERFORMANCE 
ARRAY PRODUCTS 



TAT SERIES 
STL LOGIC ARRAYS 



DECEMBER 1980 



High-Performance Master Logic Arrays 

□ Designed for Automated Layout 

□ Mask Programmable 

□ Supported by Tl Software Design Utility 
Choice of Two Master Arrays 



TAT008 
TAT004 



Internal 
Gates 

1008 
540 



I/O 
Buffers 

104 
76 



H igh-Perf ormance Schottky-Transistor-Logic 
(STL) Design 

□ 2.5 ns Typical Gate Propagation 
Delay at 600 jLiW 

□ 80-MHz Toggle Rate 

Low-Power Schottky TTL Compatible Input 
and Output Buffers 

□ Inverting and Non- Inverting Inputs Offered 

□ Choice of 3-State Totem Pole and Open- 
Collector outputs 
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description 



The TAT series is a family of high-performance VLSI arrays, using Schottky-transistor-logic (STL) technology. The 
arrays can be mask configurecJ to unique logic requirements, allowing efficient implementation of custom IC functions, 
SSI/MSI logic replacement, and in many cases, complete board replacement. 

The master array employs cellular organization, with channels dedicated to intercellular connections. The array interior 
employs high-performance STL gates with low-power Schottky-TTL-compatible inputs and outputs. 

All Texas Instruments logic arrays are supported by a totally integrated software design utility, allowing the user to 
specify his logic design and test pattern set. This offers the capability of verification and analysis of the design prior to 
automated mask patterning of the specific logic function. The automated layout system is typically able to achieve an 
80% utilization of the internal gates. 



The TAT family is available in plastic and ceramic dual-in-line packages and ceramic chip carriers. The devices are 
specified for operation over the C to 70 C temperature range. 
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TAT SERIES 

STL LOGIC ARRAYS 



array organization 
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TAT004 



Bond pad locations reserved for supply voltages 
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• No. of Cells 30 • No. of Gates 540 

• Cell Organization 5X6 • No. of Buffers 76 

• Power Pads 8 Max Inputs 76 

Max Outputs 38 

schematics of internal logic gates, inputs, and outputs 



No. of Cells 56 
Cell Organization 7X8 
Power Pads 8 



• No. of Gates 1008 

• No. of Buffers 104 
Max Inputs 104 
Max Outputs 52 



TYPICAL OF ALL INTERNAL 
LOGIC GATES 



VCC2 



6 kn 
NOM 



6 kn NOM 



INPUT 




OUTPUT 4 
OUTPUT 3 

OUTPUT 2 
OUTPUT 1 



TYPICAL OF EACH 3-STATE AND 
TOTEM POLE OUTPUT 



Vcci 



120 n NOM 




■OUTPUT 



4 



EQUIVALENT OF ALL INPUTS 



vcci • 

INPUT- 
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kn NOM 



TYPICAL OF EACH OPEN-COLLECTOR 
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TAT SERIES 
STL LOGIC ARRAYS 



absolute maximum ratings over operating free-air temperature range 

Supply voltages, Vcci (see Note 1 ) 7V 

Vcc2 • • • ■ 3 V 

Input voltage 7 V 

Output voltage 7 V 

Power dissipation (see Figures 3 and 4): TAT004 1.4 W 

TAT008 2.2 W 

Operating free-air temperature range 0°Cto70°C 

Operating junction temperature 125°C 

Storage temperature range — 65°Cto150°C 



NOTE 1 : All voltages are with respect to network ground terminal. 

recommended operating conditions 





MIN 


NOM 


MAX 


UNIT 


Supply voltage, Vcci 


4.5 


5 


5.5 


-V 


Supply voltage, Vcc2 


1.8 


2 


2.2 


V 


Fan in ( 


internal gate) 






8 




Fan out 


(internal gate) 






4 




High-level output current, Iqh 


-400 


mA 


Low-level output current, Iqi_ 


8 


mA 


Transition time at any input, tj 


2.4 




30 


ns 


Operating free-air temperature range, T/^ 







70 


°C 


electrical characteristics over recommended ranges of supply voltages and operating free-air temperature 


PARAMETER 


TEST CONDITIONS 


MIN 


TYP+ 


MAX 


UNIT 


V|H 


High-level input voltage 






2 


V 


V|L 


Low-level input voltage 






0.8 


V 


VlK 


Input clamp voltage 




l| = -18 mA 


-1.5 


V 


VOH 


High-level output voltage 




IOH"-400mA 


2.7 


3.4 




V 


Vol 


Low-level output voltage 




Iql = 8 mA 


0.5 


V 


'OZH 


Off-state output current, 
high-level voltage applied 




Vq = 2.4 V 


20 


mA 


'OZL 


Off-state output current, 
low-level voltage applied 




Vq = 0.4 V 


-20 


mA 


l| 


Input current at maximum input voltage 


V| = 7 V 


0.1 


mA 


l|H 


High-level input current 




V| = 2.7 V 


20 


juA 


l|L 


Low-level input current 




V| = 0.4 V 


0.8 


mA 


'OS 


Short-circuit output current^ 






-30 




-100 


mA 


icci 


Supply current from Vcci 


Input 


V|--=2.7V 




1.0 


1.5 


mA 


(per buffer) 


Output 


Vo = 0.4V 




2.0 


3 


mA 


ICC2 


Average internal gate supply current 
from VcQ2 'Psr gate) 


50% duty cycle 




0.3 


0.5 


mA 
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All typical values are at = 25 C, ^qCI = 5 V, V cC2 " 2 V. 

Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
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TAT SERIES 

STL LOGIC ARRAYS 



switching characteristics of internal gate 



PARAMETER 


TEST CONDITIONS 


MIN TYP+ MAX 


UNIT 


tpd Propagation delay time per gate 


Fan-in = 1 , Fan out = 1 


1.5 2.5 3.5 


ns 


Increased propagation delay time 
for each additional input 




0.1 0.2 0.3 


ns 


Additional propagation delay time 
for each 1 mils of metalized 
interconnect pattern 




0.08 0.15 0.2 


ns 



switching characteristics of input buffer 



PARAMETER 


TEST CONDITIONS 


MIN 


TYP* 


MAX 


UNIT 


tPLH 


Propagation delay time, low-to-high-level output 


Fan-out = 1 


1 


2 


4 


ns 


tPHL 


Propagation delay time, high-to-iow-level output 


2 


3.5 


6 


. ns 


switching characteristics of output buffer 


PARAMETER 


TEST CONDITIONS 


MIN 


TYP+ 


MAX 


UNIT 


tPLH 


Propagation delay time, low-to-high-level output 


Cl = 50 pF, R|_ = 2 kn, 


4 


7 


1 1 


ns 


tPHL 


Propagation delay time, high-to-low-level output 


See Figure 5 


6 


12 


19 


ns 


tPHZ 


Disable time from high level 




8 


14 


20 


ns 


tPLZ 


Disable time from low level 


Cl = 15 pF, Rl = 2 kn, 


6 


10 


15 


ns 


tPZH 


Enable time to high level 


See Figure 5 


4 


8 


1 2 


ns 


tPZL 


Enable time to low level 




5 


10 


16 


ns 



All typical values are at = 25 C, ^CC^ = 5 V, Vcc2 = 2 V. 



TYPICAL CHARACTERISTICS 
AVERAGE PROPAGATION DELAY TIME 
OF INTERNAL GATES 
vs 

VcC2 SUPPLY VOLTAGE 



4.0 
3.5 
3.0 
2.5 
2.0 
1.5 
1.0 
0.5 




1.8 1.9 2.0 2.1 2.2 

Vcc2 ~ Internal Gate Supply Voltage — V 



AVERAGE PROPAGATION DELAY TIME 
OF INTERNAL GATE 

vs 

LENGTH OF METALIZED 
INTERCONNECT PATTERN TO BASE 




70 100 



Length of Internal Lead 
Connected to Base — mil-- 



400 



FIGURE 1 



FIGURE 2 



The average propagation delay times typically fall within the shaded area over the operating free-air temperature range 
of the device. 
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TAT SERIES 
STL LOGIC ARRAYS 



Static power dissipation graphs 

The following graphs show the maximum power dissipation for the TAT004 and TAT008. The graphs give Pmax for 
various combinations of gate and buffer utilization. For the given curves, it is assumed that half of the signals are inputs 
and half are outputs. For other combinations of inputs and outputs, the following equations may be used: 

TAT004: Pmax = 0.540U + 0.01 6B + 0.00641 
TAT008: Pmax = 1 .008U + 0.01 6B + 0.00641 

U is the percentage gate utilization 
B is the number of output buffers 
I is the number of input buffers 

A bidirectional signal is counted as one input buffer and one output buffer. 



TAT004 
POWER DISSIPATION 



TAT008 
POWER DISSIPATION 



Ta = C to 70°C 




-20 



J I 1 L. 



10 20 30 40 50 60 70 80 90 100 
Gate Utilization - % 

FIGURES 




Gate Utilization - ' 



FIGURE 4 
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The horizontal lines indicate the maximum thermal resistance allowed from junction to ambient for a given power 
dissipation. 
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TAT SERIES 

STL LOGIC ARRAYS 



PARAMETER MEASUREMENT INFORMATION 



FROM OUTPUT 
UNDER TEST 



Cl 

(See Note A) 




LOAD CIRCUIT FOR 
BISTATE 
TOTEM-POLE OUTPUTS 



vcc 



FROM OUTPUT, 
UNDER TEST 



,TEST 
POINT 



Cl 

(See Note A) 



LOAD CIRCUIT FOR 
OPEN-COLLECTOR OUTPUTS 



TEST 
POINT 
O 



FROM OUTPUT 
UNDER TEST 



Cl 

(See Note A) 



(See Note B) 



5 kil 



LOAD CIRCUIT FOR 
THREE-STATE OUTPUTS 



W 
■f- ' 

C 

Q) 

E 

CO 

c 

(0 

ca 

X 
0) 

H 



NOTES. A. C |_ includes probe and j ig capacitance. 
B- All diodes are 1 N916 or 1 N3064. 



INPUT tJ^I.SV 
I 



IN PHASE 
OUTPUT 



•'PHL- 



OUT OF PHASE 
OUTPUT 



1.3 V 



(See Note F) 



l^'PHL -H 

— ] VoH 

■1.3V I 1.3 V 



VOL 



l^tPLH-^ 



1/ '^OH 
1.3 V 

■Vol 



VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 




WAVEFORM 2 
(See Note C) 



■3 V 



V 



1.5 



V 



I SI and 

S2 closed 

yrTA— 

^ Vol 

r^PHZ*! 0.5 V 0-5 V 

V--* VoH 

.1.! 

51 and 

52 closed 



VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 



NOTES: C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with interna! conditions such that the output is high except when disabled by the output control. 

D. In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily. 

E. All input pulses are supplied by generators having the following characteristics: t^ < 15 ns, tf < 15 ns, PRR < 1 MHz, Zgut 
« 50 

F. When measuring propagation delay times of 3-state outputs, switches SI and S2 are closed. 



FIGURE 5 
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HIGH-PERFORMANCE 
ARRAY PRODUCTS 



ASTL LOGIC ARRAY 



High Performance Master Logic Arrays 

- Designed for Automated Layout 

- Mask Programmable 

- Supported by the Computer-Automated 
Texas Instruments Logic Array Design 
System (TILADS) 

Advanced Schottky Transistor Logic (ASTL) 
Technology 

- 1 ns Typical Gate Delay @ 300 uW 

- DC to 150 MHz Toggle Frequency 



BAR MAP 



Choice of Two Master Arrays 

Internal Typical Usable 

Gates Internal Gates 

TATOlO 1280 1000 88 

TAT020 2420 2000 120 



I/O 

Buffers 
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• Flexible Interface/Power Supply Options 

- 5- and 2-Volt Supplies with Standard Low- 
Power Schottky TTL-Compatible I/O 

- Single 3.3-Volt Supply with Standard Low- 
Power Schottky TTL-Compatible I/O 

- Single 2-Volt Supply with ECL-Compatible I/o 

© Choice of Operating Free-Air Temperature Range 

- Commercial: C to 70 C 

- Military: -55 C to 125 C 

Description 

The TATOlO and TAT020 are both members of a family of LSI Master Logic 
Arrays offered by Texas Instruments. These devices utilize Advanced 
Schottky Transistor Logic (ASTL) and can be mask-configured to unique 
logic requirements, allowing efficient implementation of custom IC 
functions, SSI/MSI logic replacement, and, in many cases, complete board 
replacement. 

The TATOlO and TAT020 employ a cellular organization with 1280 and 2420 
internal gates, respectively, arranged in cells containing twenty gates 
each. Internal gates are implemented in ASTL circuit technology, 
offering excellent speed/power characteristics. Internal logic cells 
are separated by horizontal and vertical channels where interconnections 
between logic cells are made and whose size is optimized to accomodate a 
wide range of logic requirements. 

The periphery of each ASTL array is occupied by 88 and 120 I/O buffers, 
respectively, which are programmable to provide a wide variety of I/O 
functions. I/O electrical interface options include an Advanced Low- 
Power Schottky TTL-compatible interface, a 10,000 series ECL-compatible 
interface, and a low-voltage (3.3 v) interface. 
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Additional information concerning a military-grade ASTL LOGIC 
available in a separate data sheet. 



ARRAY is 
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TEXAS INSTRUMENTS 

Logic Array Products 
Design Support 
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The complete family of Texas Instruments Logic Arrays is fully supported 
by a totally integrated software design utility (TILADS), allowing the 
user to specify and verify his logic design, test patterns, and 
parametric requirements prior to hardware fabrication. The Automated 
Layout Subsystem which is typically able to interconnect 80% of the 
Internal gates with no manual routing of interconnect metalization, 
utilizes the logic description database also, as does the Geometric rule 
verificaton and the Schematic verification subsystem. Use of TILADS 
design and verification capabilities offers maximum probability of 
successful customer prototype fabrication during the initial design 
cycle. The ASTL Logic Array user Supplies the TLADS utility with two 
databases, one for logic description and one for test description, which 
are input to the major subsystems of TILADS which then checks parametric 
and functional performance test description accuracy and completeness 
and logic design rule compliance. 

TATOlO and TAT020 are offered ,in two operating free-air temperature 
range versions: 0° C to 70* C for commercial applications and -55" C to 
150° C for severe environments/military applications. Operating free-air 
temperature conditions are subject to array utilization, package 
selection and final end-use thermal environment. 



ARRAY ORGANIZATION 



lOD DO DO OOlDt 



lOD QO DOlOQjaC 



EDDQD 

□ □□□□ 

□ □□□□ 

□ □□□□ 

□ □□□□ 

□ □□□□ 

□ □□□□ 

□ □□□□ 



oomoiDolao OD oaioolaoloo oo 



□ □□ 

□ □□ 

□ □□ 

□ □□ 

□ □□ 

□ □□ 

□ □□ 

I I I 



TATOlO 



oo ao aa aa □□ oa oo oo 



joojoojoojoojoojoojoojoojoojooj 



uu 


□ 


□ 


□ 


□ □ 


□ 


uuu 


□ □ 


□ 


□ 


□ 


□ □ 


□ 


□ □□ 


□ □ 


□ 


□ 


□ 


□ □ 


□ 


□ □□ 


□ □ 


□ 


□ 


□ 


□ □ 


□ 


□ □□ 


□ □ 


□ 


□ 


□ 


□ □ 


□ 


□ □□ 


□ □ 


□ 


□ 


□ 


□ □ 


□ 


□ □□ 


□ □ 


□ 


□ 


□ 


□ □ 


□ 


□ □□ 


□ □ 


□ 


□ 


□ 


□ □ 


□ 


□ □□ 




□ 


□ 


□ 


□ □ 


□ 


□ □□ 


□ □ 


□ 


□ 


□ 


□ □ 


□ 


□ □□ 


nn 


□ 


□ 


□ 


□ □ 


□ 


nnn 



TAT020 



Texas Instruments 

INCORPORATED 
POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



4558 



© IC MASTER 1983 



TEXAS INSTRUMENTS 

Logic Array Products 
Design Support 





TATOlO 


TAT020 


Number of typically usable gates 


1000 


2000 


Number of gates 


1280 


2420 


Cell organization 


8x8 


11 X 11 


Number of cells 


64 


121 


Power pads 


8* 


8* 


Signal pads 


88* 


120* 


Maximum inputs 


88* 


120* 


Maximum outputs 


44 


60 



*The use of an ECL translator interface I/O buffer requires the use of 
at least one additional power pad for the -5.2 volt supply pin, which 
simultaneously reduces the total number of available signal pads and 
maximum inputs. The use of high drive output buffers (output buffers 
designed to handle large dynamic current loads) requires the use of an 
additional eight ground pins, which also reduces the total number of 
maximum signal pads and maximum inputs by eight. 
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LOGIC ARRAY PRODUCTS 



PACKAGE OPTIONS 



• Standard Dual-in-Line packages 

• Ceramic chip carriers for higher packaging densities 

•Pin grid arrays provide excellent thermal characteristics, through-the- 
board 100-mil centers for standard assembly, and allow higher packaging 
densities than chip carriers. 





24-PIN 


28-PlN 


40-PIN 


48-PIN 


64-PIN 


68-PIN 


84-PIN 


108-PIN 


1 32-PIN 


DUAU-IN-LINE 

PLASTIC(N) 

PACKAGES 


TAT004 
TAT0 8 


TAL00 2 
TAL004 
TAT004 
TAT00 8 


TAL0 2 
TAL004 
.TAT004 
TAT008 














DUAL-IN-LINE 

CERAMIC(J) 

PACKAGES 


TAT004 
TAT008 


TAL00 2 
TAL00 4 
TAT004 
TAT00 8 


TAL002 
TAL004 
TAT0 04 
TAT0 8 


TAT004 
TAT008 


TAT004 
TAT00 8 










CERAMIC CHIP 
CARRIERS 












TAT004 
TAT008 


TAT004 
TAT00 8 






CERAMIC PIN 
GRID ARRAY 














TAT01 
TAT020 


TATOlO 
TAT0 20 


TATOlO 
TAT0 20 



(0 
-l-< 

c 

CD 

E 

■*-> 
CO 

c 

CO 

ca 

X 




Texas Instruments 

INCORPORATED 
POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



4560 



© IC MASTER 1983 



VLSI DESIGN TOOLS 



VLSI FOR THE SYSTEMS DESIGNER 




Vri's VLSI Design System is a complete set of software tools to aid system 
designers in creating custom integrated circuits, It is based upon a design 
methodology developed to allow the designer to fully utilize the potential of 
VLSI The design approach is hierarchical, with successive decomposition of 
functions. Regular structures and minimized interconnect through cell-abutment 
are emphasized in order to efficiently utilize the potential of high-density MOS 
technology Design rules are defined in terms of the scaling variable /o/nbdo. 
Scalable design rules provide a degree of process independence, since 
designs can be automatically adopted to new processes, 

In support of this methodology VTI has developed a fully-integrated computer- 
aided design system to manage much of the detail inherent in o VLSI design. 
The design system is aimed at producing designs on time and with predictable 
performance: On time because design schedules are often critical to the 
success of a product Predictabiliiy because the ability to foretell chip behavior 
and performance on 'first silicon" greatly affects both cost and design time, 
VTI's VLSI Design System gives designers a fully integrated set of IC design tools 
that result in short development times and high user confidence in early success, 

VTI's VLSI Design System produces a layout data-base in Coltech Intermediate 
Form (CIF). This data-base can be transmitted directly to silicon foundries, 
including vn. 

VTI's VLSI Design System consists of three subsystems: the Kernel, which provides 
the basic capabilities; Graphics Editors, which offer improved designer 
productivity; and f/ie VV/ndovv Enwronmenf, which provides a simple, consistent, 
and powerful user interface. 

THE KERNEL The /feme/ includes five tools that form on integrated VLSI design system: 

• The VIP procedural design language is used to specify layouts in terms of 
parameterized high-level-language statements. This capability is particularly 
useful for cells which are repeated, either identically or modified by 
parameters that alter their physical configuration or performance. 

• The VSIM switch-level simulator allows designers to validate logic designs 
before layout begins. This tool also verifies accuracy after layout is done. 

• The PLOT graphics utility provides graphic display 

• The DRC design-rule checker helps ensure thattheloyoutadheres to design 
rules. . 

• The EXTRACT circuit extractor creates circuit models from the layout data-base 
for use by functional and performance simulators. Functional simulation can be 
used to verify the logic design. The performance of the extracted models can 
be analyzed In detail witli circuit simulators such OS SPICE, 
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THE GRAPHICS EDITORS 



The Graphics Editors improve designer productivity by providing a more 
powerful user interface. They are specifically intended for use on leaf cells. I.e. 
cells of 100 transistors or less. They include a symbolic editor (STICKS) and a 
geometric editor (LAYOUT], With STICKS, users work with a symbolic 
representation of their circuit. The computer does the detailed layout 
automatically and compacts it to the minimal area. The geometry editor can 
be used to optimize the area, speed or other characteristics of critical leaf cells. 
These tools speed the design of cells which do not occur often enough to 
require the development of a parameterized description in VIP, the procedural 
design language. After all of the leaf cells are defined, they can be extracted, 
simulated and Interconnected by means of Kernel programs. 
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Tli VLSI DESIGN TOOLS 



THE WINDOW ENVIRONMENT The Window Environment provides the user with a flexible interface to VTi's VLSI 

Design System. In this environment designers can open an arbitrary number of 
display Vindows". Each window occupies a user-specified portion of the 
display within which designers can create a memo, draw a cell, or access the 
Kernel, etc. Windows can be freely opened, moved, re-sized or closed, as the 
designer wishes. They can be placed adjacent to each other to show different 
design elements at the same time, or overlapped to use the display-screen 
area more efficiently 

A four-button cursor controller moves the display cursor so that designers can 
draw new elements or point to existing items displayed on the screen. 
Commands can be entered, and drawings made, by pressing buttons 
mounted on the cursor controller. 



BLOCK DIAGRAM OF THE SYSTEM 
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VNET 

LOGIC SIMULATOR 



STICKS 
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LAYOUT EDITOR 
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SPICE 
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WESTERN DiGiTAL 

CO RPORATION 

WD1820 Logic Array Device 



FEATURES 

• SINGLE +5V SUPPLY 

• REPLACES 74LSXX LOGIC 

• MASK PROGRAMMABLE 

• THREE-STATE, OPEN COLLECTOR, OR TOTEM-POLE 
OUTPUTS 

• PROGRAMMABLE PULL-UP/PULL-DOWN RESISTORS 
ON ALL PINS 

• 130 LOGIC ELEMENTS 

• 10 "LS" LOAD DRIVE CAPABILITY 

• LOW POWER DISSIPATION 

• QUICK TURN-AROUND 

• 20 PIN DUAL-IN-LINE PACKAGE 
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PIN DESIGNATION 





DEVICE DESCRIPTION 

The WD1820 Logic Array Device contains 130 un- 
committed logic elements that can be interconnected 
to replace a large amount of discrete S.S.I. Logic func- 
tions. Unlike a cell matrix or gate array, this mask 
programmable device contains prefabricated logic 
elements such as NAND gates, NOR gates, 'D' and 
'JK' Flip/Flops, and a variety of other functions. Gates 
and Flip/Flops are interconnected using a special cod- 
ing sheet, which is easily prepared directly from the 
user's schematic. This coding sheet is then digitized at 
the factory to produce a two-level mask. The mask is 
then applied to a pre-fabricated wafer, producing qualifi- 
cation samples typically 4 weeks after receipt of coding 
form. 

For Bus-Oriented applications, sixteen pins of the de- 
vice may be programmed for Three-State operation. 
These pins provide I/O capability, with standard TTL 
Totem-Pole or Open Collector configurations. Two pins 
are provided as input only pins. All pins are program- 
mable with Pull-Up or Pull-Down resistors on-chip. 

The WD1820 is implemented in N-Channel Silicon Gate 
Technology operating from a single 5 volt power sup- 
ply. The device is available in either a plastic or 
ceramic 20 pin Dual-ln-Line package. 



PIN 


SYMBOL 


NAME 


DESCRIPTION 


1-9 and 


Zo-Zi5 


Three-state to 


Three-state, Totem-pole, or Open Collector I/O pins 


12-18 


Three-state 15 




11,19 


lo. Ii 


Input 0, 


Input only pins 






Input 1 




Vss 


Vss 


GND 


Ground 


Vcc 


Vcc 


-f-5V 


-i-5Volts ± 10% power supply input 
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l^£S TMRN DIGi TA L 

CORP OR AT / ON 

WD1840 Logic Array Device 



FEATURES 

SINGLE +5V SUPPLY 

REPLACES 74LSXX LOGIC 

MASK PROGRAMMABLE 

35 PROGRAMMABLE THREE-STATE OPEN 
COLLECTOR, OR TOTEM POLE OUTPUTS 

OVER 400 LOGIC ELEMENTS 

2 ON-CHIP MULTIVIBRATORS 

ON CHIP PLA FOR STATE MACHINE 
IMPLEMENTATION 

TTL COMPATIBLE 

QUICK TURNAROUND 

AVAILABLE IN EITHER 40 OR 28 PIN DUAL-IN 
LINE PACKAGE 











1 

zo II 




1 


40 


□ vcc 


_ 1 — 


2 


39 


— 1 _ 

J Z32 


loC 


3 


38 


□ Z31 


Z2 C 


4 


37 
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DEVICE DESCRIPTION 

The WD1840 Logic Array Device contains over 400' 
uncommitted logic elements that can be inter- 
connected to replace a large amount of discrete MSI 
logic functions. It is an addition to the WD1820 
family, offering the designer extended I/O capability 
and more logic elements. The device also contains 
dual monostable multivibrators and a general pur- 
pose PLA configured as a state machine. 

Unlike a cell matrix or gate array, this mask 
programmable device contains prefabricated logic 
elements such as NAND, JslOR, XOR, and Inverter 
gates, plus 'D' and 'JK' or 'JK' Flip/Flops. Gates and 
Flip/Flops are interconnected using a special coding 
sheet, which is easily prepared from the user's 
schematic. This coding sheet is then digitized at the 
factory to^ produce a two-level mask. The mask is 
then applied to a prefabricated wafer, producing 
qualified samples typically 6 weeks after receipt of 
the coding form. 

The WD1840 is implemented in N-channel silicon 
gate technology operating from a single 4-5V power 
supply. It is available in either plastic or ceramic DIP. 



PIN 
NUMBER 


TABLE 1 
SYMBOL DESCRIPTION 


1,2, 4-17, 

22-24, 

26-39 


Z0-Z32 


Programmable I/O pins 
with 3-state, open 
collector, or push pull 
capability. 


3, 18, 25 


IO-l2 


Input only pins. 


19 and 21 


Z33/RC1 
Z34/RC2 


Programmable I/O pins 
which at So can function 
as the external RC inputs 
for one-shot operations. 


20 


Vss 


Ground 


40 


Vcc 


+ 5V ± 10% power 
supply input. 



PIN DESIGNATION 



LOGIC ELEMENTS 

The WD1840 contains thirty-five input/output buffers 
and three input only buffers. The I/O buffers are high 
current inverting drivers and receivers used to in- 
terface an external pin to the internal logic elements. 
These 35 pins may be programmed for either three^ 
state, totem pole, or open collector operation. When 
programmed for three-state operation an active high 
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